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COMMUNICATIONS DEVICE CONTROL INFORMATION REPORTING
RELATED METHODS AND APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to wireless communications methods and
apparatus and, more particularly, to methods and apparatus for reporting and

interpreting communicated control information.

BACKGROUND

[0002] In multiple access wireless communications systems, multiple wireless
terminals are fypically in competition for limited air link resources. A wireless terminal,
operating in a state supporting uplink and downlink user data traffic signaling, typically
needs to communicate control information reports to its base station attachment point.

‘Information communicated by such control information reports allows the base station
attachment point to characterize the wireless terminal and effectively allocate resources.
As the popularity énd variety of wireless communication services has increased, the
demand for supporting multiple users has grown. One approach to being able to support
increased numbers of users is to include various different states of wireless terminal
operation which require lower levels of air link resources but still allow the wireless
terminal to be a registered user, e.g., a sleep state and a hold state in which the wireless
terminal does not have a dedicated control channel for communicating uplink control
reports. Then, the wireless terminal can be transitioned to and maintained in a state in
which a dedicated uplink control channel is provided to the wireless terminal as needed

or permitted.

[0003] A wireless terminal being maintained in a state in which the wireless
terminal is permitted to transmit user data state on an ongoing basis typically needs to
" routihely communicate control channel infdrmation reports, and one approach is to use a
_ recurring reporting structure. The recurring reporting structure may be over a relatively
long time interval, and some of the reports may be rather infrequently reported. This

simplified approach of using a recurring reporting structure for the dedicated control
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. channel, although useful for ongoing control channel reporting, is not well suited for
initial entry into a state in which the wireless terminal is allocated uplink resources for
communicating user data such as text, audio, and/or application data. For example,
depending upon the point within the recurring structure that the WT transitions to the
state in which it is allowed to transmit user data, the base station attachment point may
have to wait for a long time to receive a particular infrequently transmitted report, which

may be important to efficient resource allocation.

[0004] Based on the above, there is a need for methods and apparatus which
- accommodate different control channel reporting needs if a wireless terminal has just
transitioned into a state in which it will be allowed to transmit user data or is already

operating in such a state.
SUMMARY

[0005] The present invention is directed to methods and apparatus of reporting
control information and using reported control information. In accordance with the
invention, following certain events, a wireless terminal sends an initial control
Information report set including one or more control information reports to a base
s'fation. The events which may trigger the transmission of an initial report set may
include a state transition event where the mobile node transitions from a less active state

- to a more active state. A handoff operation or other change in the point of attachment
being used by the wireless terminal may also trigger the transmission of an initial

control information report set.

[0006] The initial control information report set provides information that is
useful in quickly providing information that is of interest to a base station when a
wireless terminal is migrating to a state in which the wireless terminal may transmit user
data to a base station attachment point. The migration may be from a less active state of
the current connection to a more active state of the cﬁrrent connection, e.g. from an
access state or hold state to an on state or from a state with respect to a connection with
another attachment point to a connection with the current attachment point as part of a

handoff operation where the wireless terminal is provided with the opportunity to
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transmit user data after the handoff. For example, the initial control information report
may be transmitted following entry into the cell or sector and/or upon transitioning from
a relatively inactive state such as a sleep state or hold state into 2 more active staté, e.g.,
a state supporting uplink user data signaling. The control information may provide
information about signal interference, transmission power levels, signal-to-noise ratids,
self-noise; uplink traffic channel queues, and/or other information useful to a base
station, e.g., from a transmission scheduling and/or uplink transmission control

perspective.

[0007] After transmission of the initial control information report set, the
wireless terminal transmits additional information report sets while it remains active in a
state supporting uplink user data signaling. The additional information report sets are in

accordance with a recurring uplink reporting structure.

[0008] In various embodiments the initial information report set is made to be
the same size as a report set in the recurring transmission report set timing structure so
that it can be transmitted in place of a report set that would otherwise have been

transmitted in accordance with the recurring report set timing structure.

[0009] The initial and recurring report sets may be, and in various embodiments

are, transmitted by wireless terminals on segments of a dedicated control channel.

[0010] Thus, in at least some embodiments of the present invention, an initial
reporting structure for an uplink dedicated control channel is used by a wireless terminal
and base station following a transition to a state in which the wireless terminal can
transmit user data from a state in which the wireless terminal previous.lil could not ‘
transmit user data, e.g., a transition to an ON state, from e.g., a Sleep state or Hold state.
The initial reporting structure, in accordance with the invention, overrides a recurring
scheduled uplink reporting structure. Subsequently while continuing operation in the
state in which the wireless terminal can transmit user data, e.g., an ON state, the
recurring scheduled reporting structure for the uplink dedicated c;)ntrol channel is
followed by the wireless terminal. The initial reporting structure provides for

communication of at least some information reports, €.g., infrequently scheduled

3.
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_reports, which would not have been otherwise communicated during the same time
interval if the recurring scheduled reporting structure had not been overridden. Thus the
use of initial report sets facilitates a rapid overall understanding by the serving base
station attachment point of the ‘Wireless.terminal's status. The use of initial reports sets,
in accordance with the present invention is beneficial, to facilitate rapid access of a
wireless terminal with respect to a new base station attachment point, to improve
handoff operations,-and/or to facilitate a frequent switching capability of a wireless

terminal between different states, e.g., ON, hold, sleep.

[0011] The present invention is directed to wireless terminal methods and
apparatus as well as base statioﬁ methods and apparatus. Various particular exemplary
embodiments will now be described. It is not necessary to use all of the exemplary
embodiments or features of the exemplary embodiments which will now be discussed to

use the present invention.

[0012] In one exemplary method, a wireless terminal is operated to report .
control information. In such an embodiment the wireless terminal operates to transmit
an initial control information report set and a first additional control information report
set. In some, but not necessarily all embodiments, initial control information report set
is transmitted following at least one of: (i) a transition from a. first mode of wireless
terminal operation to a second mode of wireless terminal operation and (ii) a handoff
operation from a first connection to a second connectioﬁ, said transmission of said
initial control information report set having a first duration equal to a first time period.
Other conditions/actions may also trigger transmission of an initial information report
set. In the exemplary embodimeént the first additional control information report set is
transmitted at a point following the transmission of the initial information report set and
for a period of time which is the same as the first time period the first additional control
information set. The first additional control information set will normally be different,
e.g., include at least some different information, from the initial control information

feport set.

[0013] An exemplary wireless terminal implemented in accordance with some

embodiments of the present invention includes: a report transmission control module, an

-4-
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initial report generation module, and a scheduled report generation module. The report
transmission control module controls the wireless terminal to transmit an initial
information report set following a transition by the wireless terminal from a first mode
of operation to a second mode of operation and to transmit scheduled reports according
to an uplink reporting schedule following transmission of said initial report set. The
initial report generation module is responsive to said report transmission control module
for generating said initial information report set as a function of a point in time with
respect to-an uplirik transmission schedule at which said initial report set is to be
transmitted. The scheduled report generation module generates scheduled report
information sets following sa-id initial information report. The transmission of the initial
information report may occur in place of transmitting reports in accordaﬂce with a

portion of said predetermined report sequence.

[0014] The methods and apparatus of the invention are not limited to wireless
terminals and apply to base stations as well. A base station implemented in accordance
with one exemplary embodiment of the invention includes: (i) information indicating a
recurring uplink reporting structure and at least some dedicated control channel report
set format information indicating the format of uplink reports to be transmitted by the
wireless terminal at predetermined points in time within said recurring uplink‘ reporting
structure; (ii) information indicating the format of initial reports to said base station
folldwing a transition of said wireless terminal into an ON state into which said wireless
terminal may request dedicated uplink traffic channel resources and transmit user data
to said base station; and (iii) a receiver, e.g., an OFDM receiver, fdr receiving uplink

signals including repért information sets from a wireless terminal.

[0015] The above example and discussed embodiments are merely exemplary.
Numerous additional features, embodiments and benefits of the present invention are

discussed in the detailed description which follows.

BRIEF DESCRIPTION OF THE FIGURES

[0016] Figure 1 is a drawing of an exemplary communication system

implemented in accordance with the present invention.

-5-
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[0017] Figure 2 illustrates an exemplary base station, implemented in

accordance with the invention.

[0018] Figure 3 illustrates an exemplary wireless terminal, e.g., mobile node,

implemented in accordance with the present invention.

[0019] - Figure 4 is a drawing of exemplary uplink dedicated control channel
(DCCH) segments in an exemplary uplink timing and frequency structure in an
exemplary orthogonal frequency division multiplexing (OFDM) multiple access

wireless communications system.

[0020] Figure 5 includes a drawing of an exemplary dedicated control channel in
an exemplary uplink timing and frequency structure in an exemplary drthogonal
frequency division multiplexing (OFDM) multiple dccess wireless communications
system at a time when each set of DCCH segments corresponding to a logical DCCH

channel tone is in the full-tone format.

[0021] Figure 6 includes a drawing of an exemplary dedicated confrol channel in
an exemplary uplink timing and frequency structure in an exemplary orthogonal
frequency division multiplexing (OFDM) multiple access wireless communications
system at a time when each set of DCCH segments corresponding to a logical DCCH

channel tone is in the spl‘it-tone format.

[0022] Figure 7 includes a drawing of an.exemplary dedicated control channel in
an exemplary uplink timing and frequency structure in an exemplary orthogonal
-frequency ;iivision multiplexing (OFDM) multiple access wireless communi_caﬁons
system at a time when some of the sets of DCCH segments corresponding to a logical
DCCH channel tone are in the full-tone format and éome of the sets of DCCH segments

corresponding to-a logical DCCH channel tone are in the split-tone format.
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[0023] Figure 8 is a drawing illustrating the use of format and mode in an
exemplary uplink DCCH in accordance with the present invention, the mode defining

the interpretation of the information bits in the DCCH segments.

[0024] Figure 9 illustrates several examples corresponding to Figure 8

illustrating different modes of operation.

[0025] Figure 10isa drawing illustrating an exemplary default mode of the full

" tone format in a beaconslot for a given DCCH tone.

[0026] Figure 11 illustrates an exemplé.ry definition of the default mode in the
full-tone format of the uplink DCCH segments in the first uplink superslot after the WT
migrates to the ON state.

[0027] Figure 12 is an exemplary summary list of dedicated control reports
(DCRs) in the full-tone format for the default mode.

- [0028] Figure 13 is a table of an exemplary format for an exemplary 5 bit
downlink SNR report (DLSNRS5) in non-DL macrodiversity mode.

[0029] Figure 14 is a table of an exemplary format of 5 bit downlink SNR report
(DLSNRS5) in DL macrodiversity mode.

[0030] Figure 15 is a table of an exemplary format of an exemplary 3 bit
downlink delta SNR report (DLDSNR23).

[0031] Figure 16 is a table of an exemplary format for an exemplary 1 bit uplink
request (ULRQSTY1) report.

[0032] Figure 17 is an exemplary table used to calculate exemplary control
parameters y and z, the control parameters y and z being used in determining uplink

multi-bit request reports conveying transmission request group queue information.
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[0033] Figure 18 is a table identifying bit format and interpretations associated
with each of 16 bit patterns for a four bit uplink request, ULRQST4, corresponding to

an exemplary first request dictionary (RD reference number = 0).

[0034] Figure 19 is a table identifying bit format and interpretations associated
with each of 8 bit patterns for a three bit uplink request, ULRQST3, corresponding to an

exemplary first request dictionary (RD reference number = 0).

[0035] Figure 20 is a table identifying bit format and interpretations associated
with each of 16 bit pattemns for a four bit uplink request, ULRQST4, corresponding to

an exemplary second request dictionary (RD reference number = 1).

[0036] Figure 21 is a table identifying bit format and interpretations associated
‘with each of 8 bit patterns for a three bit upiink request, ULRQST3, corresponding to an

exemplary second request dictionary (RD reference number = 1).

[0037] Figure 22 is a table identifying bit format and interpretations associated
with each of 16 bit patterns for a four bit uplink request, ULRQST4, corresponding to

an exemplary third request dictionary (RD reference number = 2).

[0038] Figure 23 is a table identifying bit format and interpretations associated
with each of 8 bit patterns for a three bit uplink request, ULRQST3, corresponding to an
exemplary third request dictionary (RD reference number = 2).

[0039] Figure 24 is a table identifying bit format and interpretations associated
with each of 16 bit patterns for a four bit uplink request, ULRQST4, corresponding to

an exemplary fourth request dictionary (RD reference number = 3).

[0040] Figure 25 is a table identifying bit format and interpretations associated
with each of 8 bit patterns for a three bit uplink request, ULRQST3, corresponding to an
exemplary fourth request dictionary (RD reference number = 3).
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[0041] ‘Figure 26 is a table identifying bit format and interbretations associated
with each of 32 bit patterns for an‘'exemplary 5 bit uplink transmitter power backoff

report (ULTxBKF5), in accordance with the present invention.

[0042] Figure 27 includes an exemplary power scaling factor table relating tone
block power tier number to power scaling factor, implemented in accordance with the

present invention.

[0043] Figure 28 is an exemplary uplink loading factor table used in
communicating base station sector loading information, implemented in accordance

with the present invention.

[0044] TFigure 29 is a table illustrating an exemplary format for a 4 bit downlink

beacon ratio report (DLBNR4), in accordance with the present invention.

[0045] Figure 30 is a drawing of an exemplary table describing the format of an
exemplary 4 bit downlink self-noise saturation level of SNR report (DLSSNR4), in

accordance with the present invention.

[0046] Figure 31 is a drawing of a table illustrating an example of mapping
between indicator report information bits and the type of report carried by the

corresponding flexible report.

[0047} Figure 32 is a drawing illustrating an exemplary default mode of the split

tone format in a beaconslot for a given DCCH tone for an exemplary wireless terminal.

[0048] Figure 33 illustrates an exemplary definition of the default mode in the
split-tone format of the uplink DCCH segments in the first uplink superslot after the W'T
mi ,;grates to the ON state.

[0049] Figure 34 provides an exemplary summary list of dedicated control
reports (DCRs) in the split-tone format for the default mode.
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[0050] Figure 35 is a table identifying bit format and interpretations associated
with each of 16 bit patterns for an exemplary 4 bit uplink transmission backoff report

(ULTxBKF4), in-accordance with the present invention.

[0051] Figure 36 is an example of mapping between indicator report information

bits and the type of report carried by the corresponding flexible report.

[0052] Figure 37 is an exemplary specification 6f uplink dedicated control

channel segment modulation coding in full-tone format.

[0053] Figure 38 is a drawing of a table illustrating an' exemplary speciﬁdation

of uplink dedicated control channel segment modulation coding in split-tone format.

[0054] Figure 39 is a drawing of a table illustrating exemplary wireless terminal

- uplink traffic channel frame request group queue count information.

[0055] Figure 40 includes drawings illustrating an exemplary set of four request
group queues being maintained by a wireless terminal and drawings illustrating
exemplary mappings of uplink data stream traffic flows to request queues for two
exemplary wireless terminals, in accordance with an exemplary embodiment of the

present invention.

[0056] Figure 41 illustrates an exemplary request group queue structure,
multiple request dictionaries, a plurality of types of uplink traffic channel request
reports, and grouping of sets of queues in accordance with exemplary formats used for

.each of the types of reports.

[0057] Figure 42, comprising the combination of Figure 42A, Figure 42B,
Figure 42C, Figure 42D, and Figure 42E is a flowchart of an exemplary method of

operating a wireless terminal in accordance with the present invention.

[0058] Figure 43 is a flowchart of an exemplary method of operating a wireless

terminal in accordance with the present invention.

-10-
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[0059] Figure 44 is a flowchart of an exemplary method of 6perating a wireless

terminal to report control information in accordance with the present invention.

[0060] Figures 45 and 46 are used to illustrate the use of an initial control

information report set in an exernplary embodiment of the present invention.

[0061]. Figure 47 is a flowchart of an exemplary method of operating a
communications device in accordance with the present invention; the communications
device including information indicating a predetermined report sequence for use in
controlling the transmission of a-plurality of different control information reports on a

recurring basis.

[0062] Figure 48 illustrates two exemplary different formats of initial control
channel information report sets, the different format report sets including at least one
segment conveying different sets of reports, in accordance with various embodiments of

the presént invention.

[0063] Figure 49 illustrates a plurality of different initial control information
report sets in accordance with various embodiments of the present invention, the

different initial control information report sets having different numbers of segments.

[0064] Figure 50 is a flowchart of an exemplary method of operating a wireless

terminal in accordance with the present invention.
[0065] Figure 51 is a drawing illustrating exemplary full-tone DCCH mode
segments and exemplary split-tone DCCH mode segments allocated to exemplary

wireless terminals, in accordance with various embodiments of the present invention.

[0066] Figure 52 is a flowchart of a drawing of an exemplary imethod of

operating a base station in accordance with the present invention.

-11-
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[00671 Figure 53 is a drawing illustrating exemplary full-tone DCCH mode
segments and exempiary split-tone DCCH mode segments allocated to exemplary

wireless terminals, in accordance with various embodiments of the present invention.

[0068] Figure 54 is a drawing of a flowchart of an exemplary method of

operating a wireless terminal in accordance with the present invention.

[0069] Figure 55 is a drawing of an exemplary wireless terminal, e.g., mobile
node, implemented in accordance with the present invention and using methods of the

present invention.

[0070] Figure 56 is a drawing of an exemplary base station, e.g., access node,
implemented in accordance with the present invention and using methods of the present

invention.

[0071] Figure 57 is a drawing of an exemplary wireless terminal, e.g., mobile
node, implemented in accordance with the present invention and using methods of the

present invention.

[0072] Figure 58 is a drawing of an exemplary base station, e.g., access node,
implemented in accordance with the present invention and using methods of the present

invention.

[0073] Figure 59 comprising the combination of Figure 59A, Figure 59B and
Figure 59C is a flowchart of an exemplary method of operating a wireless terminal in

 accordance with the present invention.

[0074] Figure 60 is a flowchart of an exemplary method of operating a wireless
. terminal to provide transmission power information to a base station in accordance with

the present invention.

[0075] Figure 61 is a table of an exemplary format for an exemplary 1 bit uplink
.request (ULRQST1) report.

-12-
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[0076] Figure 62 is an exemplary table used to calculate exemplary control .
parameters y and z, the control parameters y.and z being used in determining uplink

multi-bit request reports conveying transmission request group queue information.

[0077] Figure 63 and Figure 64 define an exemplary request dictionary with the

RD reference number equal to 0.

[0078] Figure 65 and Figure 66 includes tables which define an exemplary

request dictionary with the RD reference number equal to 1.

[0079] Figure 67 and Figure 68 include tables which define an exemplary

request dictionary with the RD reference number equal to 2.

[0080] Figure 69 and Figure 70 include tables which define an exemplary

_ request dictionary with the RD reference number equal to 3.

[0081] Figure 71 is a drawing of an exemplary wireless terminal, e.g., mobile
node, implemented in accordance with the present invention and using methods of the

present invention.

[0082] Figure 72 is a drawing of an exemplary wireless terminal, e.g., mobile
node, implemented in accordance with the present invention and using methods of the

present invention.

[0083] Figure 73 illustrates exemplary mapping for an exemplary wireless
terminal of uplink data stream traffic flows to its request group queues at different times

in accordance with various embodiments of the present invention.
[0084] Figure 74 is a drawing of an exemplary wireless terminal, e.g., mobile

node, implemented in accordance with the present invention and using methods of the

present invention.

-13-
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[0085] Figure 75 is a drawing used to explain features of an exemplary
embodiment of the present invention using a wireless terminal transmission power

report.

DETAILED DESCRIPTION OF THE INVENTION

[0086] Figure 1 shows an exemplary communication system 100 implemented
in accordance with the present invention. Exemplary communications system 100
includes multiple cells: cell 1 102, cell M 104. Exemplary system 100 is, e.g., an
exemplary oi'thogonal frequency division multiplexing (OFDM) spread spectrum
wireless communications system such as a multiple access OFDM system. Each cell
102, 104 of exemplary system 100 includes three sectors. Cells which have not be
subdivided into multiple sectors (Nﬁl), cells with two sectors (N=2) and cells with more
than 3 sectors (N>3) are also possible in accordance with the invention. Each sector
‘supports one or more carriers and/or downlink tones blocks. In some embodiments,
each downlink tone block has a corresponding uplink tone block. In some embodiments
at least some of the sectors support three downlink tones blocks. Cell 102 includes a
first sector, sector 1 1‘10, a second sector, sector 2 112, and a third sector, sector 3 114.
Similarly, cell M 104 includes a first sector, sector 1 122, a second sector, sector 2 124,
and a third sectdr, sector 3 126. Cell 1 102 incll_ldes a base station (BS), base station 1
106, a'lnd a plurality of wireless terminals (WTs) in each sector 110, 112, 114. - Sector 1
110 includes WT(1) 136 and WT(N) 138 coupled to BS 106 via wireless links 140, 142,
respectively; sector 2 112 includes WT(1°) 144 and WT(N”) 146 coupled to BS 106 via
wireless links 148, 150, respectively; sector 3 114 includes WT(1°*) 152 and WT(N"*)
154 coupled to BS 106 via wireless links 156, 158, respectively. Similarly, cell M 104
includes base station M 108, and a plurality of wireless terminals (WTs) in each sector
122, 124, 126. Sector 1 122 includes WT(1™) 168 and WT(N"") 170 coupled to BS M
108 via wireless links 180, 182, respectively; sector 2 124 includes WT(1"") 172 and
WT(N"") 174 coupled to BS M 108 via wireless links 184, 186, réspectively; sector 3

126 includes WT(1"") 176 and WT(N"") 178 coupled to BS M~ 108 via wireless links
188, 190 respectlvely

[0087] System 100 also includes a network node 160 which is coupled to BS1

-14-
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106 and BS M 108 via network links 162, 164, respectively. Network node 160 is also
coupled-to other network nodes, €.g., other base stations, AAA server nodes,
intermediate nodes, routers, etc. and the Internet via network link 166. Network links
162, 164, 166 may be, e.g., fiber optic cables. Each wireless, e.g. WT 1 136, includes a
transmitter as well as a receiver. At least some of the wireless terminals, e.g., WT(1)
136, are mobile nodes which may move through system 100 and may communicate via
wireless links with the base station in the cell in which the WT is currently located, e.g.,
using a basé station sector attachment point. The wireless terminals, (WTs), e.g. WT(1)
136, may comfnuﬁicate with peer nodes, e.g., other WTs in system 100 or outside
.system 100 via a base station, €.g. BS 106, and/or network node 160. WTs, e.g., WT(1)
136 may be mobile communications devices such és cell phones, personal data
assistants with wireless modems, laptop computers with wireless modems, data

terminals with wireless modems, etc.

[0088] Figure 2 illustrates an exemplary base station 12, implemented in
accordance with the invention. Exemplary base station 12 may be any of the exemplary
base stations of Figure 1. The base station 12 includes antennas 203, 205 and receiver
transmitter modules 202, 204. The receiver module 202 includes a decoder 233 while
the transmitter modulé 204 includes an encoder 235. The modules 202, 204 are coupled
by-a bus 230 to an /O interface 208, processor (e.g., CPU) 206 and memory 210. The
1/0 interface 208 couples the base station 12 to other network nodes and/or the Internet.
The memory 210 includes routines, which when executed by the processor 206, causes
the base station 12 to operate in accordance with the invention. Memory 210 includes
communications routines 223 used for controlling the base stati‘on 12 to perform various
‘communications operations and implement various communications protocols. The
memory 210 also includes a base statioh control routine 225 used to control the base
station 12 to implement the steps of methods of the present invention. The base station
control routine 225 includes a scheduling module 226 used to control transmission
scheduling and/or communication resource allocation. Thus, module 226 may serve as
a scheduler. Base station control routine 225 also includes dedicated control channel
modules 227 which implement methods of the present invention, e.g., processing
received DCCH reports, performing control related to DCCH mode, allocating DCCH

segments, etc. Memory 210 also includes information used by communications routines
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223, and control routine 225. The data/information 212 includes a set of
data/information for a plurality of wireless terminal (WT 1 data/info 213, WT N
data/info 213'. WT 1 data/information 213 includes mode information 23 l., DCCH
report information 233, resource information 235 and sessions information 237.

Data/information 212 also includes system data/information 229.

[0089] Figure 3 illustrates an exemplary wireless terminal 14, e.g., mobile node
implemented in accordance with the present invention. Exemplary wireless terminat 14
may be ahy of the exemplary wireless terininals of Figure 1. The wireless terminal 14,
e.g., mobile node may be used as a mobile terminal (MT). The wireless terminal 14
includes receiver and transmitter antennas 303, 305 which are coupled to receiver and
transmitter modules 302, 304 respectively. The receiver module 302 includes a decoder
333 while the transmitter module 304 includes an encoder 335. The receiver/transmitter
modules 302, 304 are coupled by a bus 305 to a'memory 310. Processor 306, under

- control of one or more routines stored in memory 310 causes the wireless terminal 14 to
operate in accordance with the methods of the present invention. In order to control
wireless terminal operation memory 3 10 includes communications routine 323 and
wireless terminal control routine 325. Communications routine 323 is used for
controlling the wireless terminal 14 to perform various communications operations and
implement various communications protocols. The wireless terminal control routine
325 is responsible for insuring that the wireless terminal operates in accordance with the
methods of the present invention and performs the steps in regard to wireless terminal
operations. Wireless terminal control routine 325 includes DCCH modules 327; which
implement methods of the present invention, e.g., control the performing of
measurements used in DCCH reports, generate DCCH reports, control transmission of
DCCH reports, control DCCH mode, etc. The memory 310 also includes
user/device/session /resource information 312 which may be accessed and used to
implement the methods of the present invention and/or data strﬁctures used to
impléme:nt the invention. Information 312 includes DCCH report information 330 and
mode information 332. Memory 310 also includes system data/information 329, e.g.,

"including uplink and downlink channel structure information.
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[0090] Figure 4 is a drawing 400 of exemplary uplink dedicafe_d control channel
(DCCH) segments in an exemplary uplink timing and frequency structure in an
exemplary orthogonal frequency division multiplexing (OFDM) multiple access
wireless communications system. Tile uplink dedicated control channel is used to send
Dedicated Control Reports (DCR) from wireless._terminals to base stations. Vertical
axis 402 plots logical uplink tone index while horizontal axis 404 plots the upliﬁk index

. of the halfslot within a beaconslot. In this example, an uplink tone block includes 113 -
logical uplink tones indexed (0, ..., 112); there are seven successive OFDM symbol
transmission time periods within a halfslot, 2 additional OFDM symbol time periods
followed by 16 successive half-slots within a superslot, and 8 successive superslots

" within a beacon slot. Tile first 9 OFDM symbol transmission time periods within a

superslot are an access interval, and the dedicated control channel does not use the air

link resources of the access interval.

[0091] The exemplary dedicated control channel is subdivided into 31 logical
tones (uplink tone index 81 406, uplink tone index 82 408, ..., uplink tone index 111
410). Each logical uplink tone (81, ..., 111) in the logical uplink frequency structure
'corrgspénds to a logical tone indexed with respect to the DCCH channel (0, ..., 30).

[0092]  For each tone in the dedicated control chaﬂnel there are 40 segments in
the beaconslot corresponding to forty columns (412, 414, 416, 418, 420,422, ... ,424).
The segment structure repeats on a beaconslot basis. For a given tone in the dedicated
control channel there are 40 segments corresponding to a beaconslot 428; each of the
eight superslots of the beaconslot includes 5 successive segments fof the given tone.
For example, for first superslot 426 of beaconslot 428, corresponding to tone 0 of the
DCCH, there are five indexed segments (segment [0][0], segment [0][1]; segment
[01[2], segment [0]{3], segment [0][4]). Similarly, for first superslot 426 of beaconslot
428, corresponding to tone 1 of the DCCH, there are five indexed segments (segment
[1][0], segment [1][1], segment [1][2], segment [1][3], segment [1][4]). Similarly, for
first superslot 426 of beaconslot 428, corresponding to tone 30 of the DCCH, there are
five indexed segments (segment [30][0], segment [30][1], segment [301[2], segrrient
[30][3], segment [30][4D).
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[0093] In this example each segment, e.g., segment [0][0], comprises one tone
for 3 successive halfslots, e.g., representing an allocated uplink air link resdurce of 21
OFDM tone-symbols. In some embodiments, logical uplink tones are hopped to
physical tones in accordance with an uplink tone hopping sequence such that the
physical tone associated with a logical tone may be different for successive half-slots,

but remains constant during a given half-slot.

[0094] In some embodiments, of the present invention, a set of uplink dedicated
control channel segments corresponding to a given tone can use one of a plurality of
different formats. For example, in an exemplary embodiment, for a given tone for a
beaconslot, the set of DCCH segments can use one of two formats.: split tone format and
full-tone format. In the full tone format, the set of uplink DCCH segments
corresponding to a tone are used by a single wireless terminal. In the split tone format,
the set of uplink DCCH segment corresponding to the tone are shared by up to three
wireless terminals in a time division multiplexing manner. The base station and)or the
wireless terminal can, in some embodiments, change the format for a given DCCH tone,
using predetefmined protocols. The format of the uplink DCCH segments
corresponding to a different DCCH tone can, in some embodiments, be independently

set and may be different.

[0095] In some embodiments, in either format, the wireless terminal shall
support a ‘default mode of the uplink dedicated control channel segments. In some
embodiments, the wireless terminal supports thé default mode of the uplink dedicated
control channel segments and one or more additional modes of the uplink dedicated
control channel segments.’ Such a mode defines the interpretation of the information
bits in the uplink dedicated control channel segments. The base station and/or the WT
can, in some embodiments, change the mode, e.g., using an upper layer configuration
protocol. In various embc;diments, the uplink DCCH segments corresponding to a
different tone or those corresponding to the same tone but used by different WTs can be

independently set and may be different.

[0096] = Figure 5 includes a drawing 500 of an exemplary dedicated control

channel in an exemplary uplink timing and frequency structure in an exemplary
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orthogonal frequency division‘multiplexing (OFDM) multiple access wireless
communications system. Drawing 500 may represént the DCCH 400 of Figure 4, at a
time when each set of DCCH segments cotresponding to a tone is in the full-tone
format. Vertical axis 502 plots logical tone index of the DCCH while horizontal axis
504 plots the uplink index of the halfslot within a beaconslot. The exemplary dedicated
. control channel is subdivided into 31 logical tones (tone index 0 506, tone index 1 508,

., tone index 30 510). For each tone in the dedicated control channel there are 40
segments in the beaconslot corresponding to forty columns (512, 514, 516, 518, 520,
522, ..., 524). Each logical tone of the dedicated control channel may be assigned by
the base station to a different wireless terminal using the base station as its current point
of attachment. For example, logical (tone 0 506, tone 1 508, ... , tone 30 510) may be
currently assigned to (WT A 530, WT B 532, ..., WT N' 534), respectively.

[0097] Figure 6 includes a drawing 600 of an exemplary dedicated control
channel in an exemplary uplink timing and frequency structure in an exemplary
orthogonal frequency division multiplexing (OFDM) multlple access wireless
communications system. Drawing 600 may represent the DCCH 400 of Figure 4, at a
time when each set of DCCH segments corresponding to a tone is in the split-tone
format. Vertical axis 602 plots logical tone index of the DCCH while horizontal axis
604 plots the uplink index of the halfslot within a beaconslot. The exemplary dedicated
control channel is subdivided into 31 logical tones (tone index 0 606, tone index 1 608,

., tone index 30 610). For each tone in.the dedicated control channel theré are 40
segments in the beaconslot corresponding to forty columns (612, 614, 616, 618, 620,
622, ..., 624). Each logical tone of the dedicated control channel may be assigne'd.by
the base station to up to 3 different wireless terminals using the base station as their
current point of attachment. For a given tone, the segments alternate between the three
wireless terminals, with 13 segments being allocated for each of the three wireless
terminals, and the 40™ segment is reserved. This exemplary division of air link
resources of the DCCH channel represents a total of 93 different wireless terminals .
being allocated DCCH channel resources for the exemplary beaconslot. For example,
logical tone 0 606 may be currently assigned to and shared by WT A 630, WT B 632,
and WT C 634; logical tone 1 608 may be currently assigned to and shared by WT D
636, WT E 638, and WT F 640; logical tone 30 610'may be currently assigned to WT
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M" 642, WT N" 644, and WT O™ 646. For the beaconslot, each of the exemplary WTs
(630, 632, 634, 636, 638, 640, 642, 644, 646) is allocated 13 DCCH segments.

[0098] Figure 7 includes a drawing 700 of an exemplary dedicated control
channel in an exemplary uplink timing and frequency structure in an exemplary
orthogonal frequency division multiplexing (OFDM) multiple access wireless
communications system. Drawing 700 may represent the DCCH 400 of Figure 4, ata
time when some of the sets of DCCH segments corresponding to a tone are in the full-
tone format and some of the sets of DCCH segments corresponding to a tone are in the
split-tone format. Vertical axis 702 plots logical tone index of the DCCH while
horizontal axis 704 plots the uplink indéx of the halfslot within a beaconslot. The
exemplary dedicated control channel is subdivided into 31 logical tones (tone index O
706, tone index 1 708, tone index 2 709, ..., tone index 30 710). For each tone in the
dedicated control channel there are 40 segments in the beaconslot corresponding to forty
colurhns (712, 714, 716, 718, 720, 722, ..., 724). In this example, the set of segments
corresponding to logical tone 0 708 is in split-tone format and is currently assigned to
and shared by WT A 730, WT B 732, and WTC 734, each receiving 13 segments with
one segment being reserved. The set of segments corresponding to logical tone 1 708 is
also in split-tone format, but is currently assigned to and shared by two WTs, WT D
736, WT E 738, each receiving 13 segments. For fcone 1 708, thereis aset of 13
unassigned segments, and one reserved segment. The set.of segments corresponding to
logical tone 2 709 is also in split-tone format, but is currently assigned to.one WT, WT
F 739, receiving 13 segments. For tone 2 709, there are two sets with 13 unassigned
segments per set, and one reserved segment. The set of segments corresponding to
logical tone 30 710 is in full-tone format and is currently assigned to WT P' 740, with
WTP' 740 receiving the full 40~seg’ments to use.

[0099] Figure 8 is a drawing 800 illustrating the use of format and mode in an
exemplary uplink DCCH in accordance with the present invention, the mode defining
the interpretation of the information bits in the DCCH segménts. Row 802,
corresponding to one tone of the DCCH, illustrates 15 successive segments of the
DCCH, in which the split tone-format is used and thus the tone is shared by three

wireless ternﬁnals, and the mode used by any one of the three WTs can be different.
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Meanwhile, row 804 illustrates 15 successive DCCH segments using the full tone
format and is used by a single wireless terminal. Legend 805 indicates that: segments
with vertical line shading 806 are used by a 1% WT user, segments with diagonal line
shading 808 are used by a 2™ WT user, segments with horizontal line shading 810 are
used by a 3™ WT user, and segments with crosshatch shading 812 are used by a 4™ WT

user.

[00100] Figure 9 illustrates several examples corresponding to drawing 800
illustrating different modes of operation. In the example of drawing 900, 1%, 27 and 3™
WTs are sharing a DCCH tone in the split tone format while the 4™ WT is using a tone
in the full tone format. Each of the WTs corresponding to the example of drawin;gT 900
are using the default mode of uplink dedicated control channel segments, following a
default mode interpretation of the information bits in the DCCH segments. The default
mode for split tone format (Dg) is different than the default mode for full tone format
(Dr).

[00101] Inthe examplé of drawing 920, 1%, 2" and 3" WTs are sharing a DCCH
tone in the split tone format while the 4" WTis using a tone in the full tone format.
Each of the (1%, 2™, and 3™ WTs corresponding to the example of drawing 920 are
using different modes of uplink dedicated control channel segments, each following
different interpretations of the information bits in the DCCH segments. The 1% WT is
using mode 2 for split-tone format, the 2™ wireless terminal is using the default mode
for split-tone format, and the 3rd WT is using mode 1 for split-tone format. In addition

the 4™ WT is using the default mode for full-tone format.

[00102] In the example of drawing 940, 1%, 2™ and 3 WTs are sharing a DCCH
tone in the split tone format while the 4™ WT is using a tone in the full tone format.
Each of the (1%, 2, 3™ and 4™ ) WTs corresponding to the example of drawing 940 are
using different modes of uplink dedicated control channel segments, each following
different interpretations of the information bits in the DCCH segments. The 1% WT is
using mode 2 for split-tone format, the 2™ wireless terminal is using the default mode
for split-tone format, the 3rd WT is using mode 1 for split tone format, and the 4" WT is

using mode 3 for full-tone format.
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[00103] Figure 10 is a drawing 1099 illustrating an exemplary default mode of
the full tone format in a beaconslot for a given DCCH tone. In Figure 10, each block
(1000, 1001,-1002, 1003, 1004, 1005, 1006, 1007, 1008, 1009, 1010, 1011, 1012, '10'13,
1014, 1015, 1016, 1017, 1018, 1019, 1020, 1021, 1022, 1023, 1024, 1025, 1026, 1027,
1028, 1029, 1030, 1031, 1032, 1033, 1034, 1035, 1036, 1037, 1038, 1039) represents
one segment whose index s2 (0, ..., 39) is shown above the block in rectangular region
1040. Each block, e.g., block 1000 representing segment 0, conveys 6 information bits;
each block comprises 6 rows corresponding to the 6 bits in the segment, where the bits
are listed from the most significant bit to the least significant bit downwards from the

top row to the bottom row as shown in rectangular region 1043.

[00104] For the exemplary embodiment, the framing format shown in Figure 10
is used repeatedly in every beaconslot, when the default mode of full-tone format is
used, with the following exception. In the first uplink superslot after the wireless
terminal migrates to the ON state in the current conneétion, the WT shall use the
framing format shown in Figure 11. The first uplink superslot is defined: for a scenario
when the WT migrates to the ON state from the ACCESS state, for a scenario when the
WT migrates to the ON state from a HOLD state, and for a scenario when the WT

migrates to the ON state from the ON state of another connection.

[00105] Figure 11 illustrates an exemplary definition of the default mode in the
full-tone format of the uplink DCCH segments in the first uplink superslot after the WT
migrates to the ON state. Drawing 1199 includes five successive segments (1.1 00, 1101,
1102, 1103, 1104) corresponding to segment index numbers, s2 = (0, 1, 2, 3, 4),
respectively in the superslot as indicated by rectangle 1106 above the segments. Each
block, e.g., block 1100 representing segment 0 of the superslot, conveys 6 information
bits; each block comprises 6 rows corresponding to the 6 bits in the segment, where the
bits are listed from the most significant bit to the least significant bit downwards from

the top row to the bottom row as shown in rectangular region 1108.

[00106] In the exemplary embodiment, in the scenario of migrating from the
HOLD to ON state, the WT starts to transmit the uplink DCCH channel from the
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beginning of the first UL superslot, and therefore the first uplink DCCH segment shall
transport the information bits in the leftmost informatioﬁ column of Figure 11, the
information bits of segment 1100. In the exemplary embodiment, in the scenario of
migrating from the ACCESS state, the WT does not necessarily start from the beginning
of the first UL superslot, but does still fransmit the uplink DCCH segments according to
the framing format specified in Figure 11. For example, if the WT starts to transmit the
UL DCCH segments from the halfslot of the superslot with index =4, then the WT skips
the leftmost information column of Figure 11 (segment 1100) and the first uplink
DCCH segment transports the second leftmost column (segment 1101). Note that in the
exemplary embodiment, superslot indexed halfslots (1-3) correspond to orie DCCH
segment (1100) and sﬁperslot indexed halfslots (4-6) cérresp’ond to the next segment
(1101). In the exemplary embodiment, for the scenario of switching between the full-
tone and split-tone formats, the WT uses the framing format shown in Figure 10 without

the above.exception of using the format shown in Figure 11.

~ [00107] Once, the first UL superslot ends, the uplink DCCH channel segments
switch to the framing format of Figure 10. Depending on where the first.uplink
superslot ends, the point of switcﬁing the framing format may or may not be the
beginning of a beaconslot. Note that in this example embodiment, there are five DCCH
segments for a given DCCH tone for a superslot. For example, suppose that the first
uplink superslot ié 6f uplink beaconslot supersiot index =2, where be;lcons]ot superslot -
index range is from 0 to 7. Subsequently in the next uplink superslot, which is of uplink
beaconslot superslot index = 3, the first uplink DCCH segmént using the default
framing format of Figure 10 is of index s2=15 (segment 1015 of Figure 10) and

transports the information corresponding to segment s2=15 (segment 1015 of Figure
10), . .

[00108] Each uplink DCCH segment is used to transmit a set of Dedicated
Control Channel Reports (DCRs). An exemplary summary list of DCRs in the full-tone
format for the default mode is given in table 1200 Figure 12. The information of table
1200 is applicélble to the partitioned segments of Figures 10 and 11. Each segment of
Figure 10 and 11 includes two or more reports as described in table 1200. First column

1202 of table 1200 describes abbreviated names used for each exemplary report. The
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name of each report ends with a number which specifies the number of bits of the DCR.
Second column 1204 of table 1200 briefly describes each named report. Third column
1206 specifies the segment index s2 of Figure 10, in which a DCR is to be transmitted,
and corresponds to 2 mapping between table 1200 and Figure 10.

[00109] The exemplary 5 bit absolute report of downlink signal to noise ratio
(DLSNRS5) shall now be described. The exemplary DLSNRS uses one of the following
two mode formats. When the WT has only one connection, the non-DL macrodiversity
mode format is used. When the WT has multiple connections, the DL-macrodiversity
mode format is used if the WT is in the DL-macrodiversity mode; otherwise the
non-macrodiversity mode format is used. In some embodiments, wﬁether the WT is in
the DL-macrodiversity mode and/or how the WT switches between the DL
macrodiversity mode and the non-DL macrodiversity mode are specified in an upper
layer protocol. In the non-DL macro-diversity mode the WT reports the measured
received downlink pilot channel segment SNR using the closest representation of Table
1300 of Figure 13. Figure 13 is a table 1300 of an exemplary format of DLSNRS in
non-DL macrodiversity mode. First column 1302 list 32 possible bit pattern that may
be represented by the 5 bits of the report. Second column 1304 lists the value of
wtDLPICHSNR being communicated to the base station via the report. In this example,
incremental levels from -12dB to 29dB can be indicated corresponding to 31 different

bit patterns, while bit pattern 11111 is reserved.

[00110] For example, if the calculated witDLPICHSNR based on measurement is
-14dB, the DLSNRS report is set to bit pattern 00000; if the calculated wiDLPICHSNR
based on measurement is -11.6dB, the DLSNRS report is set to bit pattern 00000
because in table 1300 the entry with -12dB is tflehcloset, to the calculated value of -11.6
dB; if the calculated wtDLPICHSNR based on measurement is -1 1.4dB, the DLSNRS
repoﬁ is set to bit pattern 00001 because in table 1300 the entry with -11dB is the closet

" to the calculated value of -11.4 dB.

. [00111] The reported wireless terminal downlink pilot SNR (wtDLPICHSNR)
accounts for the fact that the pilot signal, on which the SNR is measured, is typically
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transmitted at higher power than the average traffic channel power. For this reason, the

pilot SNR is, in some embodiments, reported as,
wtDLPICHSNR = PilotSNR — Delta,

where pilotSNR is the measured SNR on the received downlink pilot channel signal in
dB, and Delta is a difference between the pilot transmission power and an average per
tone channel transmission power level, e.g. the average per tone downlink traffic

channel transmission power. In some embodiments Delta = 7.5 dB.

[00112] Inthe DL-mécrodiversity mode format the WT uses the DLSNRS report
to inform a base station sector attachment point, whether the current downlink
connection with the base station sector attachment point is a preferred connection, and
to report the calculated wtDLPICHSNR with the closest DLSNRS report according to
table 1400. Figure 14 is a table 1400 of an exemplary format of DLSNRS in DL
macrodiversity mode. First column 1402 list 32 possible bit patterns that may be

- represented by the 5 bits of the report. Second column 1404 lists the value of
wtDLPICHSNR being communicated to the base station via the report and an indication
as to whether or not the connection is preferred. In this example, incremental levels of
SNR from -12db to 13dB can be indicated corresponding to 32 different bit patterns.
Sixteen of the bit patterns correspond to the case where the connection is not preferred;
while the remaining sixteen bit patteins correspond to the case where the connection is
preferred. In some exemplary embodiments, the highest SNR value that can be
indicated when a link is preferred is greater than the highest SNR value that can be
indicated when a link is not preferred. In some exemplary embodiments, the lowest
SNR that cén be indicated when a link is preferred is greater than the lowest SNR value

that can be indicated when a link is not preferred.

[00113] In some embodiments, in the DL-macrodiversity mode, the wireless
terminal indicates one and only one connection to be the preferred connection at any
given time. Furthermore, in some such embodiments, if the WT indicates that a

'connection is preferred in a DLSNRS report, then the WT sends at least

NumConsecutive Preferred consecutive DLSNRS5 reports indicating that the connection
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is preferred before the WT is allowed to a send a DLSNRS report indicating that another
connection becomes the preferred one. The value of the parameter NumConsecutlve
preferred depends on the format of the uplink DCCH channel, e.g., full-tone format vs
eplit-tone format). In some embodiments the WT gets the parameter -
NumConsecutivePreferred in an upper level protocol. In some embodiments, the

default value of NumConsecutivePreferred is 10 in the full-tone format.

[00114] An exemplary 3 bit relative (difference) report of downlink SNR

. (DLDSNR3) shall now be described. The wireless terminal measures the received SNR
of the downlink pilot channel (PiletSNR), calculates the wtDLPICHSNR value,where
wtDLPICHSNR = PilotSNR - Delta, calculates the difference betweerr the calculated
wtDLPICHSNR value and the reported value by the most recent DLSNRS report, and
reports the calculated difference with the closest DLDSNR3 report according to table
1500 of Figure 15. Figure 15 is a table 1500 of an exemplary format of DLDSNR3.
First column 1502 lists 9 possible bit patterns that may represent the 3 information bits
of the report. Second column 1504 lists the reported difference in wtDLPICHSNR

being communiceted to the base station via the report ranging from -5dB to 5dB.

[00115] Various exemplary uplink traffic channel request reports will now be
described. In .an exemplary embodiment three types of uplink traffic charrnel request
reports are used: an exemplary single bit uplink traffic channel request report
(ULRQST1), an exemplary three bit uplink traffic channel request report (ULRQST3),
and an exemplary four bit uplink traffic channel request report (ULRQST4). The WT
uses an ULRQST1, ULRQST3, or ULRQST4 to report the status of the MAC frame
queues at the WT transmitter. In the exemplary embodiment, the MAC frames are
constructed from the LLC frames, which are construc;ced from packets of upper layer
protocols. In this exemplary embodiment, any packet belongs to one of four request
groups (RGO, RG1, RGZ, or RG3). In some exemplary embodiments, the mapping of
packets to request groups is done through higher layer protocols. In some exemplary
embodiments, there is a default mapping of packets to request groups, that may be
changed by the base station and/or WT through higher layer protocols. If the packet
belongs to one request group, then, in this exemplary embodiment, all the MAC frames
of that pecket also belong to that same request group. The WT reports the number of
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MAC frames in the 4 request groups that the WT may intend to transmit. In the ARQ
protocol, those MAC frames are marked as "new" or "to be retransmitted". The WT
maintains a vector of four elements N[0:3] for k = 0:3, N[K] represents the number of
MAC frames that the WT intends to trar.lsmit'in request group k. The WT should report
the information about N[0:3] to the base station sector so that the base station sector can
utilize the information in an uplink scheduling algorithm to determine the assignment of

uplink traffic channel segments.

[00116] In an exemplary embodiment, the WT uses the single bit uplink traffic
channel request report (ULRQST1) to report N[0] + N[1] according to table 1600 of
Figure 16. Table 1600 is an exemplary format for an ULRQST1 report. First column
1602 indicates the two possible bit patterns that may be conveyed while second column
1604 indicates the meaning of each bit pattern. If the bit pattern is 0, that indicates that
there are no MAC frames that the WT intends to transmit in either réquest group O or
request group 1. If the bit pattern is 1, that indicates that the WT has at least one MAC

frame in request group O or request group 1 that the WT intends to communicate.

[00117]1 In accordance with a feature used in various embodiments of the present -
invention, multiple request dictionaries are supported. Such a request dictionary defines
_ the interpretation of the information b\its in uplink traffic channel request reports in the
uplink dedicated control channel segments. At a given time, the WT uses one request
dictionary. In some embodiments, when the WT just enters the ACTIVE state, the WT
uses a default request dictionary. To change the requesi‘. dictionary the WT and base .
station sector use an upper layer configuration protocol. In some embodiments, when’
the WT migrates from the ON state to the HOLD state, the WT keeps the last request.
dictionary used in the ON state so that when the WT migrates from the HOLD state to
the ON stéte later, the WT continues to use the same request dictionary until the request
dictionary is explicitly changed; however, if the WT leavgs the ACTIVE state, then the
memory of the last request dictionary is cleared. In some embodiments, the ACTIVE
state includes the ON state and the Hold state, but does not include the ACCESS state

and sleep state.
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[00118] In some embodiments, to determine at least some ULRQST3 or
ULRQST4 reports, the wireless terminal first calculates one or more of the following
two control parameters y and z, and uses one of the request dictionaries, e.g., Request
dictionary (RD) reference number 0, RD reference number 1, RD reference number 2,
RD reference number 3. Table 1700 of Figure 17 is an exemplary table used to
calculate control parameters y and z. First column 1702 lists a condition; second
column 1704 lists the corresponding value of output control parameter-y; third column
1706 lists the corresponding value of output control parameter z. In first column 1702,
x (in dBs) represents the value of the most recent 5 bit uplink transmit backoff report
(ULTXBKFS) and the value b (in st) of the most recent 4 bit downlink beacon ratio
report (DLBNR4). Given the input values 6f x and b from the most recent reports, the
WT checks if the condition from first row 1710 is satisfied. If the test condition is
satisfied, then the WT uses the corresponding y and z values of the row for calculating
" the ULRQSTS3 or ULRQST4. However, if the condition is not satisfied the testing -
continues with the next row 1712. Testing continues proceeding down the table 1700 in
order from top to bottom (1710, 1712, 1714, 1716, 1718,-1720, 1722, 1724, 1726, 1728)
until the condition listed in column 1702 for a given row is satisfied. The WT
determines y and z as those from the first row in table 1700 for which the first column is

satisfied. Fér example, if x =17 and b =1, then z =4 and y =1.

[00119] The WT, in some embodiments, uses an ULRQST3 or ULRQST4 to
~ report the actual N[0:3] of the MAC frames queues according to a request dictionary. A

request dictionary is identified by a request dictionary (RD) reference number.

[00120] In some embodiments, at least some request dictionaries are such that
any ULRQST4 or ULRQST3 may not completely 'inc-:lude the actual N[0:3]. A report is
in éffect a quantized version of the actual N[0:3]. In some embodiments, the WT sends
a report to minimize the discrepancy between the reported and actual MAC frame
queues first for request group 0 and 1, and then for request group 2, and finally for
request group 3. However, in some embodiments, the WT has the flexibility of
determining a report to benéﬁt the WT most. For example, assume that the WT is using
exemplary request dictionary 1 (See Figures 20 and 21), the WT may use an ULRQST4
to report N[1] + N[3] and use an ULRQSTS3 to report N[2] and N[0]. In addition ifa
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repott is directly relafed to a subset of request groups according to the request
dictionary, it does not automatically imply that MAC frame queues of a remaining
request group are empty. For example, if a report means N[2] = 1, then it may not
automatically imply that N[0] =0, N[1] =0, or N[3] =0.

[00121] Figure 18 is a table 1800 identifying bit format and interpretations
associated with each of 16 bit patterns for a four bit uplink request, ULRQST4,
corresponding to an exemplary first request dictionary (RD referénce number = 0). In
some embodiments, the request dictionary with reference number = 0 is the default
request dictionary. First column 1802 identifies the bit pattern and bit ordering, most
significant bit to least significant bit. Second column 1804 identifies the interpretatioﬂ '
associated with each bit pattern. An ULRQST4 of table 1800 conveys one of : (i) no
change from the previous 4 bit up]iﬁk request, (ii) information about the N[0], and (iii)
information about a composite of N[1]+N[2]+N[3] as a function of either control

parameter y or control parameter z of table 1700 of Figure 17.

[00122] Figure 19 is a table 1900 identifying bit format and interpretations
associated with each of 8 bit patterns for a three bit uplink request, ULRQSTS3,
corresi)onding to an exemplary first request dictionary (RD reference number = Q). In
some embodiments, the request dictionary with reference number = 0 is the default
request dictionary. First column 1902 identifies the bit pattern and bit ordering, most
significant bit to least significant bit. Second column 1904 identifies the interpretation
associated with each bit pattern. An ULRQST3 of table 1900 conveys: (i) information
about the N[0] and (ii) information about a composite of N[1]+N[2]+N[3] as a function
of control parameter y of table 1700 of Figure 17.

[00123] Figure 20 is a table 2000 identifying bit format and interpretatio‘ns
associated with each of 16 bit patterns'for a four bit uplink request, ULRQST4,
corresponding to an exemplary second request dictionary (RD reference number = 1).
First column 2002 identifies the bit pattern and bit ordering, most significant bit to least
si ghificant bit. Second column 2004 identifies the interpretation associated with each

bit pattern. An ULRQST4 of table 2000 conveys one of : (i) no change from the

previous 4 bit uplink request, (ii) information about the N[2], and (iii)information about
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a composite of N[1]+N[3] as a function of either control parameter y or control

parameter z of table 1700 of Figure 17.

[00124] Figure 21 is a table 2100 identifying bit format and interpretations
associated with each of 8 bit patterns for a three bit uplink request, ULRQST3,
corresponding to an exemplary second request dictionary (RD reference number = 1).
First column 2102 identifies the bit pattern and bit ordering, most significant bit to least
significant bit. Second column 2104 identifies the interpretation associated with each
bit pattern. An ULRQST3 of table 2100 conveys: (i) information about N[0] and (ii)

information about N[2].

[00125] Figure 22 is a table 2200 identifying bit format and interpretations
associated with each of 16 bit patterns for a four bit uplink request, ULRQST4,
correspénding to an exemplary third request dictionary (RD reference number = 2)..
First column 2202 identifies the bit pattern and bit ordering, most significant bit to least
significant bit. Second column 2264 identifies the interpretation associated with each
bit pattern. An ULRQST4 of table 2200 conveys one of : (i) no change from the
previous 4 bit uplink request, (ii) information about the N[1], and (iii) information about
a composite of N[2]+N[3] as a function of either control parameter y or control

parameter z of table 1700 of Figure 17.

[00126] Figure 23 is a table 2300 identifying bit format and interpretations
associated with each of 8 bit patterns for a three bit uplink request, ULRQST3,
corresponding to an exemplary third request dictionary (RD reference number = 2).
First column 2302 identifies the bit pattern and bit ordering, most significant bit to least
significant bit. Second column 2304 identifies the interpretation associated with each
bit pattern. An ULRQST3 of table 2300 conveys: (i) information about N[0] and (ii)

information about N[1].

[00127] Figure 24 is a table 2400 identifying bit format and interpretations
associated with each of 16 bit patterns for a four bit uplink request, ULRQST4,
corresponding to an exemplary fourth request dictionary (RD reference number = 3).

First column 2402 identifies the bit pattern and bit ordering, most significant bit to least
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‘'significant bit. Second column 2404 idehtiﬁes the interpretation associated with each
bit pattern. An ULRQST4 of table 2400 conveys one of: (i) no change from the
previous 4 bit uplink request, (ii) information about N[1], (iii) information about N[2],
and (iv) information about N[3j as a function of either control parameter y or control

parameter z of table 1700 of Figure 17.

[00128] Figure 25 is a table 2500 idehtifying bit format and interpretations
associated with each of 8 bit patterns for a three bit uplink request, ULRQST3,
corresponding to an exemplary fourth request dictionary (RD reference number = 3).
First column 2502 identifies the bit pattern and bit ordering, most significant bit to least
significant bit. Second column 2504 identifies the interprefation associated with each
bit pattern. An ULRQSTS3 of table 2500 conveys: (ij information about N[0] and (i1)

information about N[1].

[00129] In accordance with the present invention, the methods of the present
invention facilitate a wide range of reporting possibilities. For example, the use of
control parameters, e.g., based on SNR and backoff reports, allow for a single bit pattern
request corresponding to a given dictionary to take on multiple interpretations.
Consider exemplary request dictionary reference number 0 for 4 bit uplink requests as
shown in table 1800 of Figure 18. For a four bit request where each bit pattern
corresponds to a fixed interpretations and does not rely on control parameters, 16
possibilities exists. However, in table 1800 four of the bit patterns (0011, 0100, 0101,
and 0110) can each have two different interpretations since control parameter y can
have value 1 or 2. Similarly, in table 1800 nine of the bit patterns (0111, 1000, 1001,
1010, 1011, 1100, 1101, 1110, and 1111) can each have 10 different interpretations
since control parameter z can have any of the values (1, 2, 3,4, 5,6, 7, 8,9, 10). This
use of control parameters expands the range of reporting for the 4 bit request report

from 16 different possibilities to 111 possibilities.

[00130] An exemplary 5 bit wireless terminal transmitter power backoff report
(ULTxBKFS5) will now be described. A wireless terminal backoff report reports an
amount of remaining power that the WT has to use for uplink transmissions for

non-DCCH segments, e.g., including uplink traffic channel segment(s) after taking into

-31-



WO 2007/073487 PCT/US2006/048582

account the power used to transmit the DCCH segments. wtULDCCHBackOff =
wtPowerMax - wtULDCCHTxPower; where wtULDCCHTxPower denotes-the per-tone
transmission power of the uplink DCCH channel in dBm, and wtPowerMax is the
maximum transmission power value of the WT, also in dBm. Note that the
wtULDCCHTxPower represents the instantaneous power and is calculated using the
wtPowerNominal in the halfslot immediately preceeding the current uplink DCCH
segment. In some such embodiments, the per tone power of the uplink DCCH channel
relative to wtPowerNominal is 0dBs. The value of wtPowerMax depends on the device
capability of the WT, upon system specifications and/or upon regulations. In s;)me

embodiments, the determination of wtPowerMax is implementation dependent.

[00131] Figure 26 is a table 2600 identifying bit format and interpretations
associated with each of 32 bit patterns for an exemplary 5 bit uplink transmitter power
backoff report (ULTxBKF5), in accordance with the preéent invention. First column
2662 identifies the bit pattern and bit ordering, most significant bit to least significant
bit. Second column 2604 identifies the reported WT uplink DCCH Backoff report
values in dBs corresponding to each bit pattern. In this exemplary embodiment 30
distinct levels can be reported ranging from 6.5 dB to 40dBs; two bit patterns-are left as
reserved. A wireless terminal calculates wtULDCCHBackoff, e.g., as indicated above,
selects the closet entry in table 2600 and uses that bit pattern for the report.

[00132] An exemplary 4 bit downlink beacon ratio report (DLBNR4) will now be
described. The beacon ratio report provides information which is a function of received
measured downlink broadcast signals, e.g., beacon signals and/or pilot signals, from a
serving base station sector and from one or more other interfering base station sectors.
Qualitatively, the beacon ratio report can be used to estimate the relative proximity of
the WT to other base station sectors. The beacon ratio report can be, and in some

. embodiments is, used at the serving BS sector in controlling the uplink rate of the WT
to prevent excessive interference to 6ther _;,ectors. The beacon ratio report, in some
embodiments, is based on two factors: (i) estimated channel gain ratios, denoted G;, and

(ii) loading factors, denoted b;.
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[00133] The channel gain ratios are defined, in some embodiments, as follows.
In the tone block of the current connection, the WT, in some embodirpenté, determines
an estimate of the ratio of the uplink channel gain from the WT to any interfering Base
station sector i (BSS i) to the channel gain from the WT to the serving BSS. This ratio
is denoted as G;. Typically, the uplink channel gain ratio is not directly measurable at
the WT. However, since the uplink and downlink path gains are typically symmetric,
the ratio can be estimated by comparing the relative received power of downlink signals
from the serving and interfering BSSs. One possible choice for the reference downlink
signal is the downlink beacon signal, which is well-suited for this purpose since it can
be detected in very low SNR. In some embodiments, beacon signals have a higﬁer per
tone transmission power level tﬂan other downlink signals from a base station sector.
Additionally,'the characteristic;s of the beacon signal are such that précise timing
synchronizatidn is not necessary to detect and measure the beacon signal. For example,
the beacon signal is, in some embodiments, a high power narrowband, e.g., single tone,
two OFDM symbol transmission time period wide signal. Thus at certain locatioﬁs, a
WT is able to detect and measure a beacon signal from a base station sector, where the
detection and/or measurement of other downlink broadcast signals, e.g., pilot signals
may not be feasible. Using the beacon signal, the uplink path ratio would be given by
G; = PBi/PB,, where PB; and PB are, respectively, the measured received beacon power

from the interfering and serving base station sectors, respectively.

[00134] Since the beacon is typically transmitted rather infrequently, the power
measurement of the beacon signal may not provide a very accurate representation of
average channel gain, especially in a fading environment where the power changes
rapidly. For example, in some embodiments one beacon signal, which occupies 2
successive OF]jM symbol transmission time periods in duration and which corresponds
to a downlink tone block of a base station sector, is transmitted for every beaconslot of

912 OFDM symbol transmission time periods.

[00135] Pilot signals, on the other hand, are often transmitted much more
frequently than beacon signals, e.g., in some embodiments pilot signals are transmitted
during 896 out of the 912 OFDM symbol transmission time periods of a beaconslot. If
the WT can detect the pilot signal from the'BS sector, it can estimate the received
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beacon signal strength from the measured received pilot signal instead of using a beacon
signal measurement. For example, if the WT can measure the received pﬂot power,
PP; of the interfering BS sector, then it can estimate the received beacon power PB; from
estimated PB; =KZ;PP; where K is a nominal ratio of the beacon to pilot power of the
interfering sector that is the same for each of the BS sectors, and Z; is a scaling factor

that is sector dependent.

[00136] Similarly, if the pilot signal power from the serving BS is measurable at
the WT, then the received beacon power PB, can be estimated from the relation,
estimated PBy =KZ PPy, where Z; and PP, are, respectively, the scaling factor and

measured received pilot power from the serving base station sector.

[00137] Observe that if the received pilot signal strength is measurable
corresponding to the serving base station sector, and the received beacon signal strength
is measurable corresponding to interfering base station sector, the beacon ratio can be

estimated from:
G;=PB;/ (PPy K Zy).

[00138] Observe that if the pilot strengths are measurable in both the serving and

interfering sectors, the beacon ratio can be estimated from:
Gi= PP;K Z;/(PPo K Zy ) =PP; Z;/ (PPoZy) .

The scaling factors K, Z; and Z, are either system constants, or can be inferred by the
WT, from other information from the BS. In some embodiments, some of the scaling
factors (K, Z;, Zo) are system constants and some of the scaling factors (K, Z;, Zy) are

inferred by the WT, from other information form the BS.

[00139] . In some multicarrier systéms with different power levels on different
carriers, the scaling factors, Z; and Z,, are a function of the downlink tone block. For
example, an exemplary BSS has three power tier levels, and one of the three power tier

levels is associated with each downlink tone block corresponding to a BSS attachment

-34-



WO 2007/073487 PCT/US2006/048582

point. In some such émbodiments, a different one of the three power tier levels is
associated with each of the different tone blocks of the BSS. Continuing with the
example, for the givén BSS, each power tier level is associated with a nominal bss
power level (e.g., one of bssPowerNominal0, bssPowerNominall, and
bssPowerNominal2) and the pilot channel signal is transmitted at a relative power level
with respect to a nominal bss power level for the tone block, e.g., 7.2dB above the
nominal bss power level being used by the tone block; however, the beacon per tone
relative transmission power level for the BSS is the same irrespective of the tone block
from which the beacon is transmitted, e.g., 23.8 dB above the bss power level used by
the power tier O block (bssPowerNominalQ). Consequently, in this example for a given
BSS, the beacon transmit power would be the same in each of the tone blocks, while the
pilot transmit power is different, e.g. with the pilot transmit power of different tone
blocks corresponding to different power tier levels. One set of scale factors for this
example would be, K =23.8 — 7.2 dB, which is'the ratio of the beacon to pilot power for
tier 0, and Z; is set to the relative nominal power of the tier of the interfering sector to

the power of a tier 0 sector.

[00140] In some embodiments, the parameter Zo is determined from stored
information, e.g., Table 2700 of Figure 27, according to how the tone block of the
current connection is used in the serving BSS as determined by the bssSectorType of the
serving BSS. For example, if the tone block of the current connection is used as a tier 0
tone block by the serving BSS, the Z¢=1; if the tone block of the current connection is
used as a tier 1 tone block by the serving BSS, the Zy=bssPowerBackoff01; if the tone
block of the current connection is used as a tier 2 tone block by the serving BSS, the
Zo=bssPowerBackoff02.

[00141] Figure 27.includes exemplary power scaling factor table 2700,
implemented in accordance with the present invention. First column 2702 lists the use
of the tone block as either a tier 0 tone block, tier 1 tone block, or tier 2 tone block.
Secﬁnd column 2704 lists the scaling factor associated with each tier (0,1,2) tone block,
as (1, bssPowerBackoffO1, bssPowerBackoff02), respectively. In some embodiments,
bssPowerBackoff01 is 6dBs while bssPowerBackoff02 is 12dB.
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[00142). Insome embodiments, the DCCH DLBNR4 report can be one of a
generic beacon ratio report and a special beacon ratio report. In some such
embodiments, a downlink traffic control channel, e.g., a DL.TCCH.FLASH channel,
sends a special frame in a beaconslot, the special frame including a "Request for
DLBNR4 report field". That field can be used by the serving BSS to control the
selection. For example, if the field is set to zero then, the WT reports a generic beacon

ratio report; otherwise the WT reports the special beacon ratio report.

[00143] A generic beacon ratio report, in accordance with some embodiments of
the present invention, measures the relative interference cost the WT would generate to
all the interfering beacons or the "closest" interfering beacon, if the WT were to transmit
to the serving BSS in the current connection. A special beacon ratio report, in
accordance with some embodiments of the present invention, measures the relative
interference cost the WT would generate to a specific BSS, if the WT were to transmit
to the serving BSS in the current connection. The specific BSS is the one indicated
using information received in the Request for DLBNR4 field of the special downlink
frame. For example, in some embodiments, the specific BSS is the one whose bssSlope
is equal to the value of the "Request for DLBNR4 report field", e.g., in unsigned integer
format, and whose bssSectorType is equal to mod(ulUltraslotBeaconslotIndex,3), where
ulUltraslotBeaconslotIndex is the uplink index of the beaconslot within the ultraslot of
the current connection. In some exemplary embodiments, there are 18 indexed

beaconslots within an ultraslot.

[00144] In various erhbodiinents, both the generic and the special beacon ratios
are determined from the calculated channei gain ratios G1, G2, ..., as follows. The WT
receives an uplink loading factc;r sent in a downlink broadcast system subchannel and
determines a variable by from uplink loading factor table 2800 of Figure 28. Table 2800
includes a first column 2802 listing eight different values that may be used for the
uplink loading factor (0, 1, 2, 3, 4, 5, 6, 7); second coiumn lists the corresponding
values for the b value in dB (0, -1, -2, -3, -4, -6, -9, -infinity), respectively. For other
BSSi, the WT atterflpts to receive b; from the uplink loading factor sent in the downlink
broadcast system subchannel of the BSS i in the tone block of the current connection. If

the WT is unable to receive the UL loading factor bi, the WT sets b; = 1.
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[00145] In some embodiments, in the single carrier operation, the WT calculates
the following power ratio as the generic beacon ratio report: bo/(Gib; + G2bz +...) when
ulUltraslotBeaconslot Index is even or b0/max(Gb;, Gybg, ...) when
ulUltraslotBeaconslotIndex is odd, where ulUltraslotBeaconslotIndex is the uplink
. index of the beaconslot within the ultraslot of the current connection and the operation +
represents a regular addition. When required to send a specific beacon ratio report, the
WT, in some embodiments, calculates bo/(GxBy), where index k represents the specific -

BSS k. In some e;nbodiments, there are 18 indexed beaconslots within an ultraslot.

[00146] Figure 29 is a table 2900 illustrating an exemplary format for a 4 bit
downlink beacon ratio report (DLBNR4), in accordance with the present invention.
First column 2902 lists the 16 various bit patterns that the report can convey, while
second column 2904 lists the reported power ratio reported corresponding to each bit
pattern, e.g., ranging from -3dB to 26dBs. The wireless terminal reports the generic and
specific beacon ratio reports by selecting and communicating the DLBNR4 table entry
that is closed to the determined repﬁort.value. Although in this exemplary embodiment,
the generic and specific beacon ratio reports use the same table for DLBNR4, in some

embodiments, different tables may be used.

[00147] An exemplary 4 bit saturation level of downlink self-noise SNR report
(DLSSNR4) will now be described. In some embodiments, the WT derives the
saturation level of the DL SNR, which is defined to be the DL SNR that the WT
receiver would measure on a received signal if the BSS transmitted the signal at inﬁnite
power, if the base station were capable of transmitting such a signal and the wireless
terminal was capable of measuring such a signal. The saturation level can be, and in .
some embodiments is, determined by the self-noise of the WT receiver, which may be
caused by factor such as channel estimation errors. The following is an exemplary
method to derive the saturation level of the DL SNR.

[00148] In the exemplary method, the WT assumes that if the BSS transmits at
power P, the DL SNR is equal to SNR(P) = GP/(aoGP + N), where G represent the

wireless channel path gain from the BSS to the WT, P is the transmission power, so that
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GP is the received signal power, N represents the received interfereﬁce power, agGP
represents the self-noise, where a higher value of ag denotes a higher value of self-noise.
G is a value between 0 and 1, ay, P, and N are positive values. In this model, by
definition, the saturation level of the DL SNR is equal to 1/a9. In some embodiments,
the WT measures the received power of a downlink Null channel (DL.NCH) to
determine the interference power N, measures the received power (denoted as G*Py) of
the downlink pilot channel and SNR (denoted By SNRy) of the downlink pilot channel;
the WT then calculates 1/ao = (1/SNR; - N/(GPo)) .

[00149] Once the WT has derived the saturation level of the DL SNR, the WT
reports it by using the closest entry to the derived value in a DL self-noise saturation
level report table. Table 3000 of Figure 30 is such an exemplary table describing the
format of DLSSNR4. First column 3002 indicates the 16 different possiblé bit patterns
that can be conveyed by the DLSSNR4 report, and second column 3004 lists saturation
levels of DL SNR that are communicated corresponding to each bit pattern ranging from
8.75dB to 29.75 dBs.

[00150] In various embodiments, of the present invention, a flexible report is
included in the DCCH, such that the WT decides which type of report to communicate
and, the type of report can change from one flexible reporting opportunity to the next

for a given WT using its allocated dedicated control channel segments.

[00151] In an exemplary embodiment, the WT uses a 2 bit type report (TYPE2)
to indicate the type of report selected by the WT to be communicated in a 4 bit body
report (BODY4) of the same DCCH segment including both the TYPE2 and BODY4
reports. Table 3100 of Figure 31 is an example of mapping between TYPEZ2 report
information bits and the type of report carried by the corresponding BODY4 report.
First column 3102 indicates the four possible bit patterns for the 2 bit TYPE2 report.
Second column 3104 indicates the type of report to be carried in the BODY4 report of
the same uplink dedicated control channel segment corresponding to the TYPE2 report.
Table 3100 indicates that: bit pattern 00 indicates that BODY4 report will be an
ULRQST4 report, Bit pattern 01 indicates the BODY4 report will be a DLSSNR4

report, and bit patterns 10 and 11 are reserved.
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[00152] In some embodiments, a WT selects the TYPE2 and BODY4 reports by
" assessing the relative importance of the different types of reports from among ‘which the
selection may occur, e.g., the reports listed in table 3100. In some embodiments, the

WT can select the TYPE2 independently from one segment to another.

[00153] Figure 32 is a drawing 3299 illustrating an exemplary default mode of
the split tone format in a beaconslot for a given DCCH tone for a first WT. In Figure
32, each block (3200, 3201, 3202, 3203 3204, 3205, 3206, 3207, 3208, 3209, 3210,
3211, 3212, 3213, 3214, 3215, 3216, 3217, 3218, 3219, 3220, 3221, 3222, 3223, 3224,
3225, 3226, 3227, 3228, 3229, 3230, 3231, 3232, 3323, 3234, 3235, 3236, 3237, 3238,
3239) represents one segment whose index s2 (0, ..., 39) is shown above the block in
rectangular region 3240. Each block, e.g., block 3200 representing segment 0, conveys
8 information bits; each block comprises 8 rows corresponding to the 8 bits in the -
seglnenf, where the bits are listed from the most significant bit to the least significant bit

downwards from the top row to the bottom row as shown in rectangular region 3243.

[00154] For an exemplary embbdiment, the framing format shown in Figure 32-is
used repeatedly in every beaconslot, when the default mode of spiit—tone format is used,
with the following exception. In the first uplink superslot after the wireless terminal
migrates to the ON state in the current connection, the WT shall use the framing format
shown in Figure 33. The first uplink superslot is defined: for a scenario wheﬂ the WT
migrates to the ON state from the ACCESS state, for a scenario when the WT migrates
to the ON state from a HOLD state, and for a scénario when the WT migrates to the ON

state from the ON state of another connection.

[00155] Figure 33 illustrates an exemplary definition of the default mode in the
- split-tone format of the uplink DCCH segments in the first uplink supérslot_aﬁer the WT.
‘migrates to the ON state. Drawing 3399 includes five sucéessive segments (3300, 3301,
3302, 3303, 3304) corresponding to segment index numbers, s2=(0, 1,2, 3,4, ),
respectively in the superslot as indicated by rectangle 3306 above the segments. Each
block, e.g., block 3300 representing segment 0 of the superslot, conveys 8 information

bits; each block comprises 8 rows corresponding to the 8 bits in the segment, where the
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bits are listed from the most significant bit to the least significant bit downwards from

the top row to the bottom row as shown in rectangular region 3308.

[00156] In the exemplary embodiment, in the scenario of migrating from the
HOLD to ON state, the WT starts to transmit the uplink DCCH channel from the
beginning of the first UL superslot, and therefore the first uplink DCCH segment shall
transport the information bits in the leftmost information column of Figure 33, the
information bits of segment 3300. In the exemplary embodiment, in the scenario of
migrating from the ACCESS state to the ON state, the WT does not necessarily start
from the beginning of the first UL superslot, but does still transmit the uplink DCCH
segments according to the framing format specified in Figure 33. For example, if the
WT starts to transmit the UL DCCH segments from the halfslot of the superslot with
index =10, then the WT skips the lefimost information column of Figure 33 (segment
3300) and the first uplink segment transported corresponds to segment 3303). Note that
in the exemplary embodiment, superlsot indexed halfslots (1-3) correspond to one
segment and superslot indexed halfslots (10-12) correspond to the next segment for the
WT. Inthe exémplary embodiment, for the scenario of switching between the full-tone
and split-tone formats, the WT uses the ﬁfé;ming format shown in Figure 32 without the

above exception of using the format shown in Figure 33.

[00157] Once, the first UL superslot ends, the uplink DCCH channel segments
switcﬁ to the framing format of Figure 32. Depending on where the first uplink
superslot ends, the point of switching the framing format may or may not be the
beginning of a beaconslot. Note that in this exemplary embodiment, there are five
DCCH segments for a given DCCH tone for a superslot. For example, sﬁppose that the
first uplink superslot is of uplink beaconslot superslot index =2, where beaconslot
superslot index range is from O to 7 (superslot 0, superlot 1, ..., superslot 7).
Subsequently in the next uplink superslot, which is of uplink beaconslot superslot index
= 3, the first uplink DCCH segment using the default framing format of Figure 32 is of
index s2=15 (segment 3215 of Figure 32) and transports the information corresponding |
to segment s2=15 (segment 3215 of Figure 32).
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[00158] Each uplink DCCH segment is used to transmit a set of Dedicated .
Control Channel Reports (DCRs). An exemplary summary list of DCRs in the split-
tone format for the default mode is given in table 3400 Figure 34. The information of
table 3400 is applicable to the parfitioned segments of Figﬁres 32 and 33. Each segment
of Figure 32 and 33 includes two or more reports as described in table 3400. First
column 3402 of table 3400 describes abbreviated names used for each exemplary report.
The name of each report ends with a number which specifies the number of bits of the
DCR. Second column 3404 of table 3400 briefly describes each named report. Third
column 3406 specifies the segment index s2 of Figure 32, in which a DCR is to be
transmitted, and co;fesponds to a mapping between table 3400 and Figure 32.

[00159] It should be noted that Figureé 32, 33 and 34 describe the segments
(indexed segments 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, and 36) corresponding to a
first WT in split tone format for default mode. With respect to Figure 32, a second
wire:less terminal that use the split tone format of default mode on the same logical tone
in the DCCH will follow the same report pattern but the segments will be shifted by
one, thuis the second WT uses indexed segments (1, 4, 7, 10, 13, 16, 19, 22, 25, 28, 31,
34, and 37).- With respect to Figure 33, a second wireless terminal that use the split tone
format of default mode on the same logical tone in the DCCH will follow the same
report pattern but the segments will be shifted by one, thus the second WT uses indexed
segments 3301 and 3304. With respect to Figure 32, a third wireless terminal that use
the split tone format of default mode on the same logical tone in the DCCH will follow
the same report pattern but the segments will be shifted by two, -thus the third WT uses
indexed segments (2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 33, 35, and 38). With respect to
Figure’33; a third wireless terminal that use the split tone format of default mode on the
same logical tone iﬁ the DCCH will follow the same report pattern but the segments will
be shifted by two, thus the third WT uses indexed segments 3305. In Figure 32,

segment with index = 39 is reserved.

" [00160] Figure 33 provides a representatidn corresponding to the replaéement of
the first superslot of a beaconslot corresponding to table 3299, e.g., segment 3300
replaces segment 3200 and/or segment 3303 replaces segment 3203. In Figure 32, for.

each superslot, one or two segments are allocated to an exemplary wireless terminal
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using split-tone DCCH format, and the location of the allocated segments varies
depending on the superslot of the beaconslot. For example, in the first superslot, two
segments (3200 3203) are allocated correspondmg to the first and fourth DCCH
segments of the superslots; in the second superslot two segments (3206, 3209) are
allocated corresponding to the 2™ and 5th DCCH segments of the superslot; in the third
superslot, one segment 321 3 is allocated corresponding to the third DCCH segment of
the superslot. In some embodiments, segment 3300; when used, is used to replace the
first scheduled DCCH segment of a superslot and segment 3303, when used, is used to
replace the second scheduled DCCH segment of a superslot. For example, segment
3300 may replace segment 3206 and/or segment 3303 may replace segment 3309. As
another example, segment 3300 may replace segment .3212. |

[00161] In some-embodiments, the 5 bit absolute report of DL SNR (DLSNRS5)
follows the same format in split-tdne format default mode as used in the full-tone format -
default mode. In some such embodiments, there is an exception such that'the default
valué of NumConsecutivePreferred is different in the split-tone format than in the full-
tone format, e.g., 6 in the éplit'tone format default mode vs 10 in the full tone format

default mode.

[00162] In some embodiments, the 3 bit DLDSNR3 report follows the same
format in the split-tone format default mode as used in the full-tone format default
mode. In some embodiments, the 4 bit DLSSNR4 report follows the same format in the

split-tone format default mode as used in the full-tone format default mode.

[00163] In some embodiments, the 4 bit uplink transmission backoff report
(ULTxBKF4) of the split tone format default mode is generated similarly to the
ULTxBKF5 of full tone format default mode, except table 3500.of Figure 35 is used for
the report.

[00164] Figure 35 is a table 3500 identifying bit format and interpretations
associated with each of 16 bit patterns for an exemplary 4 bit uplink transmission
backoff report (ULTxBKF4), in accordance with the present invention. First column

3502 identifies the bit pattern and bit ordering, most significant bit to least significant
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bit. Second column 3504 identifies the reported WT upiink DCCH Backoff report
values in dBs corresponding to each bit pattern each bit pattern. In this exemplary
embodiment 16 distinct levels can be reported ranging from 6dB to 36dBs. A wireless
terminal calculates wtULDCCHBackoff, e.g., as indicated above, selects the closest

entry in table 3500 and uses that bit pattern for the report.

[00165] In some embodiments, the 4 bit DLBNR4 report follows the same format
in the split-tone format default mode as used in the full-tone format default mode. In
some embodiments, the 3 bit ULRQST3 report follows the same format in the split-tone
format default mode as used in the full-tone format default mode. In some
embodiménts, the 4 bit ULRQST4 report follows the same format in the split-tone

format default mode as used in the full-tone format default mode.

[00166] In various embodiments, of the present invention, a flexible report is
included in the DCCH in the split—tbne format in the default mode, such that the WT
decides which type of report to communicate and, the type of report can change from-
one flexible reporting opportunity to the next for a given WT using its allocated

dedicated control channel segments.

[00167] Inan éxemplary embodiment, the WT uses a 1 bit type report (TYPE1)
to indicate the type of report selected by the WT to be comrhunicated in a 4 bit body
report (BODY4) of the same DCCH segment including both the TYPE] and BODY4
reports. Table 3600 of Figure 36 is an example of mapping between TYPE1 report
information bits and the type of report carried by the corresponding BODY4 report.
First column 3602 indicates the two possible bit patterns for the 1 bit TYPEI1 report.
Second column 3604 indicates the type of report to be carried in the BODY4 report of
the same uplink dedicated control channel segment corresponding to the TYPEL report.
Table 3600 indicates that: bit pattern 0 indicates that BODY4 report will be an
ULRQST4 report, Bit pattern 01 indicates the BODY4 report will be a Reserved report.

[00168] In some embodiments, a WT selects the TYPE1 and BODY4 reports by '

assessing the relative importance if the different types of reports from among which the
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selection may dccur, e.g., the reports listed in table 3600. In some embodiments, the

WT can select the TYPE1 independently from one segment to another.

[00169] In some embodiments, the encoding and modulation scheme used when
the uplink dedicated control channel segment uses the full-tone format is different than
the encoding and modulation scheme used when the uplink dedicated control channel

segment uses the split-tone format.

"[00170]  An exemplary first method used for encoding and modulation when the
dedicated control channel segment uses the full-tone format will now be described. Let
bs, by, bs, by, by, and by denote the information bits td be transmitted in the uplink
dedicated control channel segment, where bs is the most significant bit and by is the
least significant bit. Define c;cico = (b5b4b3)."(b2b1bo), where .» is a bit-wise logical OR
operation. The WT determines a group of seven modulation-symbols from information
bit groups bsbsb; according to Table 3700 of Figure 37. Table 3700 is an exemplary -
specification of uplink dedicated control channel segment modulation coding in full-
tone format. First column 3702 of table 3700 includes bit patterns for 3 ordered
information bits; second cofumn 3704 includes corresponding sets of seven ordered

coded modulation symbols, each set corresponding to a different possible bit pattern.

[00171] The seven modulation-symbols determined from bsbsbs are to be the
seven most significant coded modulation-symbols of the output of the coding and

modulation operation.

[00172] The WT determines a group of seven modulation-symbols from
information bit groups b, by by similarly using table 3700, and uses the seven
modulation-symbols obtained as the next most significant coded modulation-symbols of

the output of the encoding and modulation operation.

[00173] The WT determines a group of seven modulation-symbols from
information bit groups cycicp similarly using table 3700, and use the seven modulation-
symbols obtained as the least significant coded modulation-symbols of the output of the

coding and modulation operation.
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[00174] An exemplary second method used for encoding and modulation when
the dedicated control channel segment uses the split-tone forrnat will now be described.
Let by, bs, bs, ba, bs, by, by, and by denote the information bits to be transmitted in the
uplink dedicated control channel segment, where b7 is the most significant bit and by is
the least significant bit. Define cicacico = (b7bsbsbs).N(bsbobibg), where .~ is a bit-wise
logical OR operation. The WT determines a group of seven modulation-symbols from
information bit groups bsbebsbs according to Table 3800 of Figure 38. Table 3800 is an
exemplary specification of uplink dedicated control channel segment modulation coding
in split-tone format. First column 3802 of table 3800 includes bit patterns for 4 ordered
information bits; second column 3804 include§ corresponding sets of seven ordered

coded modulation symbols, each set corresponding to a different possible bit pattern.

[00175] The seven modulation-symbols determined from b-bebsbs are to be the
seven most significant coded modulation-symbols of the output of the coding and

modulation operation.

[00176] The WT determines a group of seven modulation-symbols from
information bit groups bsb by by similarly using table 3800, and uses the seven
modulation-symbols obtained as the next most significant coded modulation-symbols of

the output of the encoding and modulation operation.

[00177] The WT determines a group of seven modulation-symbols from
information bit groups c3c2CiCo similarly using table 3800, and uses the seven
modulation-symbols obtained as the least significant coded modulation-symbols of the

output of the coding and modulation operation.

[00178] Figure 39 is a‘drawing of a table 3900 illustrating exemplary wireless
terminal uplink traffic channel frame request group queue count information. Each
wireless terminal maintains and updates its request group count information. In this.
exemplary embodiment there are four request groups (RGO, RG1, RG2, RG3). Other
embodiments may use different numbers of request groups. In some embodiments,

different WTs in the system may have different numbers of request groups. First
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column 3902 lists queue element index and second column 3904 lists qﬁeue element
value. First row 3906 indicates that N[0] = the number of MAC frames that the WT
intends to transmit for request group 0 (RGO); second row 3908 indicates that N[1] =
the number of MAC frames that the WT intends to transmit for request group 1 (RG1);
third row indicates that N{2] = the number of MAC frames that the WT intends to
transmit for request group 2; fourth row 3912 indicates that N[3] = the number of MAC
frames that the WT intends to transmit for request group 3.

[00179] Drawing 4000 of Figure 40 includes an exemplary set of four request
group queues (4002, 4004, 4006, 4008) being maintained by a wireless terminal, in
accordance with an exemi:lary embodiment of the present invention. Queue 0 4002 is
the queue for request group 0 information. Queue 0 information 4002 includes a count
of the total number of_' frames, e.g., MAC frames, of ciueue 0 traffic (N[0]) that the WT
intends to transmit 4010 and the corresponding frames of uplink traffic (frame 1 4012,
frame 2, 4014, frame 3 4016, ..., frame N 4018). Queue 1 4004 is the queue for request
group 1 information. Queue 1 information 4004 includes a count of the total number of
frames, e.g., MAC frames, of queue 1 traffic (N[1]) that the WT intends to transmit
4020 and the corresponding frames of uplink traffic (frame 1 4022, frame 2, 4024,

‘frame 3 4026, ..., frame N; 4028). Queue 2 4066 is the queue for request group 2
information. Queue 2 information 4006 includes a count of the total number of frames,
¢.g., MAC frames, of queue 2 traffic (N[2]) that the WT intends to transmit 4030 and
the corresponding frames of uplink traffic (frame 1 4032, frame 2, 4034, frame 3 4036,
..., frame N, 4038). Queue 3 4008 is the queue for request group 3 information. Queue
3 information 4008 includes a count of the total number of frames, e.g., MAC frames, of

. queue 3 traffic (N[3]) fhat the WT intends to transmit 4040 and the corresponding

frames of uplink traffic (frame 1 4042, frame 2, 4044, frame 3 4046, ...,-frame N3 4048).
In some embodiments, the request queues, for at least some wireless terminals, are
priority queues. For example, in some embodiments, request group 0 queue 4002 is
used for the highest priority traffic, request group 1 queue 4004 is used for the 2™
highest priority traffic, request group 2 queue 4006 is used for the third highest priority
traffic, and request group 3 qixeue 4008 is used for the lowest priority traffic, from the

perspective of the individual wireless terminal.
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[00180] In some embodiments, the traffic in at least some request queues during
at least some times for at least some wireless terminals have different priorities. In
. some embodiments, priority is one factor considered when mapping a traffic flow to a
request queue. In some embodiments, priority is one factor considered when
scheduling/transmitting traffic. In some embodiments, priority is representative of
relative importance. In some embodiments, all other factors being equal, traffic
belonging to a higher priority is scheduled/transmitted more often than traffic belonging

.to lower priorities.

[00181] Drawing 4052 of Figure 40 illustrates exemplary mapping for a first WT,
WT A, of uplink data stream traffic flows to its request group queués. First column
4054 includes information type of the data stream traffic flow; second column 4056
includes the identified queue (request group); third column 4058 includes comments.

F irs.t row 4060 indicates that control information is mapped to request group 0 queue.
Flows mapped to the request group 0 queue are considered high priority, ha\}e strict
latency requirements, require low latency and/or have low bandwidth requirements.
Second row 4062 indicates that voice information is mapped to request group 1 queue.
Flows mapped to the request group 1 queue-also require low latency but have a lower
priority level than request group 0. Third roW 4064 indicates that gaming and audio
stream application A is mapped to réquest group 2-queue. For flows mapped to the
fequest group 2, latency is somewhat important and the bandwidth requirements are
slightly higher than for voice. Fourth row 4066 indicates that FTP, web browsing, and
video stream application A are mapped to request groub 3 queue. Flows mapped to the

request grotp 3, are delay insensitive and/or require high bandwidth.

[00182] Drawing 4072 of Figure 40 illustratés exemplary mapping for a second
WT, WTB, of uplink data stream traffic flows to its request group queues. First column
4074 includes information type of the data stream traffic flow; second column 4076
includes the identified queue (request group); third column 4078 includes comments.
First row 4080 indicates that control information is mapped to requést group 0 queue.
Flows mapped to the request group 0 queue are considered high priority, have strict
latency requirements, require low latency and/or have low bandwidth requirements.

Second row 4082 indicates that voice and audio stream application A information are
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mapped to request group 1 queue. Flows mai)péd to the request group 1 queue also
reqﬁire low latency but have a lower priority level thaﬁ request group 0. Third row
4084 indicates that gaming and audio stream application B, and image stream

- application A are mapped to request group 2 queue. For flows mapped to the request
group 2, latency is somewhat important and the bandwidth requirements are slightly
higher than for voice. Fourth row 4086 indicates that FTP, web browsing, and image
stream application B are mapped to request group 3 queue. Flows mapped to the '

request group 3, are delay insensitive and/or require high bandwidth.

[00183] It should be noted the WT A and WT B use different mapping from their
uplink data stream traffic flows to their set of request group queues. For example audio
stream application A is mapped to request group queue 2 for WTA, while the same
audio stream application A is mapped to request group queue 1 for WTB. In addition,

- different WTs may have different types of uplink data stream traffic flows. For
example, WT B includes an audio stream application B that is not included for WT A.
This Aapproach, in accordance with the present invention, allows each WT to customize
and/or optimize its request queue mapping to match the different types of data being
communicated via its uplink traffic channel segments. F or example, a mobile node such
as a voice and text message cell phone has different types of data streams than a mobile
data terminal used primarily for on-line gaming and web browsing, and would typically

have a different mapping of data streams to request group queues.

[00184] Insome embodiments, the mapping from uplink data stream traffic flows
to request group queues for a WT may change with time. Drawing 4001 of Figure 40A
illustrates exemplary mapping for a WT C at a first time T1, of uplink data stream .
traffic flows to its request group queues. First column 4003 includes 'informatioﬁ type
of the data stream traffic flow; second column 4005 includes the identified queue
(request group); third column 4007 includes comments. First row 4009 indicates that
control information is mapped to request group 0 queue. Flows mapped to the request
group 0 queue are considered high priority, have strict latency requirements, require low
latency and/or have low bandwidth requirements. Second row 4011 indicates that voice
information is mapped to request group 1 queue. Flows mapped to the request group 1

queue also require low latency but have a lower priority level than request group 0.
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Third row 4013 indicates that gaming and audio stream application A is mapped to
request group 2 queue. For flows mappé& to the request group 2, latency is somewhat

" important and the bandwidth requirements are slightly higher than for voice. Fourth
row 4015 indicates that FTP, web browsing, and video stream application A are mapped
to request group 3 queue. Flows mapped to the request group 3, are delay insensitive
and/or require high bandwidth. ‘

[00185] Drawing 4017 of Figure 40A illustrates exernpiary mapping fora WT C
at a second time T2, of uplink data stream traffic flows to its request group queues.
First column 4019 includes information type of the data stream traffic flow; second
column 4021 includes the identified queﬁe (request group); third column 4023 includes
comments. First row 4025 indicates that control information is mapped to request group
0 queue. Flows mapped to the request group 0 queue are considered high priority, have
strict latency requirements, require low latency and/or have low bandwidth
requirements. Second row 4027 inéicates that voice application and a gaming

application is mapped to request group 1 queue. Flows mapped to the request group 1
. queue also require low latency but have a lower priority level than request group 0.
Third row 4029 indicates that video streaming application A is mapped to request group
2 queue. For flows mapped to the request group 2, latency is somewhat important and
the bandwidth requirements are slightly higher than for voice. Fourth row 4031
indicates that FTP, web browsing and video streaming application B are mapped to
request group 3 queue. Flows mapped to the request group 3, are delay insensitive

and/or require high bandwidth.

[00186] . Drawing 4033.0f Figure 73 illustrates exemplary mapping foraWT C at
a third time T3, of uplink data stream traffic flows to its request group-queues. First
column 4035 includes information type of the data stream traffic flow; second column
4037 includes the identified queue (request group); third column 4039 includes
comments. First row 4041 indicates that control information is mapped to request group
0 queue. Flows mapped to the request group 0 queue are considered high priority, have
strict latency requirements, require low iatency and/or have low bandwidth
requirements. Second row 4043 and third row 4045 indicate that no data traffic

applications are mapped to request group 1 and request group 2 queues, respectively.

-49.



WO 2007/073487 PCT/US2006/048582

Fourth row 4047 indicates that FTP and web browsing are mapped to request group 3
queue. Flows mapped to the request group 3, are-delay insensitive and/or require high
bandwidth.

[00187] It should be noted WT C uses different mappings from their uplink data
stream traffic flows to their set of request group queues at the three times T1, T2 and
T3. For example audio stream application A is mapped to request group queue 2 at time
T1, while the same audio stream application A is mapped to request group queue 1 at
time T2. In addition, the WT may have different types of uplink data stream traffic
flows at different times. For example, at time T2, the WT includes a video stream
application B that is not included at time T1. In addition, the WT may have no upliﬁk
data stream traffic flows mapped to a specific request group queue at a given time. For
example, at time T3, there are no uplink data stream traffic flows that are mapped to
request group queues 1 and 2. This apbroach, in accordance with the present invention,
allows each WT to customize and/or optimize its request queue mapping to match the
different types of data being communicated via its uplink traffic channel segments at

any time.

[00188] Figure 41 illustrates an exemplary request group queue structure,
multiple request dictionaries, a plurality of types of uplink traffic channel request
reports, and grouping of sets of queues in accordance with exemplary formats used-for
each of the types of reports. In this exemplary embodiment, there are four request group
queues for a given wireless terminal. The exemplary structure accommodates four
request dictionaries. The exemplary structure uses three types of ﬁplink traffic channel

request reports (a 1 bit report, a 3-bit report, and a 4-bit report).

" [00189] Figure 41 includes: exemplary queue 0 (request group 0) information
4102 which includes the total number of frames, e.g., MAC frames, of queue O traffic
that an exemplary WT intends to transmit (N[0]) 4110, exemplary queue 1 (request
group 1) information 4104 which includes the total number of frames, e.g., MAC
frames, of queue 1 traffic that an exemplary WT intends to transmit (N[1]) 4112,
exemplary queue 2 (request group 2) information 4106 which includes the total number
of frames, e.g., MAC frames, of queue 2 traffic that an exemplary WT intends to
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transmit (N[2]) 4114, and exemplary queue 3 (request group .3) information 4108 which
includes the total number of frames, e.g., MAC frames, of queue 3 traffic that an
exemplary WT intends to transmit (N[3]) 4116. The set of queue 0 info 4102, queue 1.
info 4104, queue 2 info 4106 and queue 3 info 4108 correspond to one WT in the
system. Each WT in the system maintains its set of queues, tracking uplink traffic

frames that it may intend to transmit.

[00190] Table 4118 identifies grouping of queue sets used by different types of
request reports as a function of the dictionary in use. Column 4120 identifies thé
dictionary. The first type of exemplary report is, e.g., a 1 bit information report. .
Column 4122 identiﬁes the first set of queues used for first type reports. The first set of
queues is the set {queue 0 and queue 1} for the first type of report irrespective of the
request dictionary. Column 4124 identifies the second set of queues used for second
type reports. “The second set of queues is the set {queue 0} for the second type of report
irrespective of the request dictionary. Column 4126 identifies the third set of queues
used for second type reports. The third set of queues is: (i) the set {queue 1, queue 2,
queue 3} for the second type of report for request dictionary 0, (ii) the set of {queue 2}
for the second type of report for request dictionary 1, and (iii) the set of {queue 1} for
the second type of report for dictionary 2 and 3. The third type of report uses a fourth
and fifth set of queues for each dictionary. The third type of report uses a sixth set of
queues for dictionaries 1; 2, and 3. The third type of report uses a seventh set of queues

for dictionary 3. Column 4128 identifies that the fourth set of queues for the third type

- of report is the set {queue 0} irrespective of the dictionary. Column 4130 identifies that
the fifth set of queues for the third type of report is the set {queue 1, quene 2, queﬁe 3}
for dictionary 0, the set {queue 2} for dictionary 1; the set {queue 1} for dictionaries 2
and 3. Column 4132 identifies that the sixth set of queues for the third type of report is
the set {queue 1, queue 3} for dictionary 1, the set {queue 2, queue 3} for dictionary 2, '
and the set {queue 2} for dictionary 3. Column 4134 identifies that the seventh set of
-queues for the third type of report is the set {queue 3} for dictionary 3.

[00191] As an example, the (first, second,.and third) types of reports may be the
exemplary (ULRQST1, ULRQST3, and ULRQST4) reports, respectively, of Figures
16-25. The sets of queues used (See table 4118) will be described with respect to the

-51-



WO 2007/073487 PCT/US2006/048582

dictionary 0 for the exemplary ULRQST1, ULRQST3, and ULRQST 4. First set of
queues {queue 0, queue 1} corresponds to ULRQST1 using N[0] + N[1] in table 1600,
e.g., an ULRQST1 =1 indicates that N[0]+N[1]>0. Queue stats of second set of queues

. {queue 0} and third set of queues {queue 1, queue 2, queue 3} are jointly coded in an
ULRQST3. Second set of queues {queue 0} corresponds to an ULRQST3 which uses
N[O0] as the first jointly coded element in table 1900, e.g., an ULRQST3 = 001 indicates
N[0]=0. Third set of queues {queue 1, queue 2, queue 3} corresponds to an ULRQST3
which uses (N[1]+N[2]+N[3]) as the second jointly coded element in table 1900, e.g.,
an ULRQST3 =001 indicates ceil((N{1] + N[2] + N[3])/y) = 1. Queue stats of fourth
set of queues {queue 0} or the fifth set of queues {queue 1, queue 2, queue 3} are coded
in an ULRQST4. The fourth set of queues corresponds tb ULRQST4 using N[0] in
table 1800, e.g., an ULRQST4= 0010 indicates that N[0] >=4. The fifth set of queues
corresponds to ULRQST4 using N[1] + N[2] + N[3] in table 1800, e.g., an ULRQST4 =
0011 indicates ceil((N[1]+ N[2] + N[3]/y) = 1.

[00192] In the exemplary embodiment where (first type; second, and third) types
of réports are the exemplary (ULRQST1, ULRQST3, and ULRQST4) reports of Figures
16-25, the first type of report is independent of request dictionary and uses the first set
of queues of table 4118, a second type of report communicates queue stat information
about both a second set of queues and a corresponding third set of queues from table
4118, and a third type of report communicates queue stat information about one of: a
fourth sets of queues, a corresponding fifth set of queﬁes, a corresponding sixth set of

queues, and a corresponding seventh set of queues.

[00193] Figure 42, comprising thé combinatioﬁ of Figure 42A, Figure 42B,
Figure 42C, Figure 42D, and Figure 42E is a flowchart 4200 of an exemplary method of
operating a wireless terminal in accordance with the present invention. Operation of the -
exemplary method starts in step 4202, where the WT is powered on and initialized.
Queue definition information 4204, e.g., mapping information defining mapping of
traffic flows from various applications into MAC frames of specific request group
queues and various grouping of request groups into sets of request groups., aﬁd sets of
request dictionary information 4206 are available for use by the wireless terminal. For

example, the information 4204 and 4206 may be pre-stored in the wireless terminal in
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non-volatile memory. In some erﬁbodiments, a default request dictionary from among
. the plurality of available request dictionaries is used by the wireless terminal initially,
e.g., requést dictionary 0. Opefation proceeds from start step 4202 to steps 4208, 4210
and 4212.

[00194] In step 4208 the wireless terminal maintains transmission queue stats for
a plurality of queues, e.g., request group 0 queue, request group 1 queue, request group
2 queue and request group 3 queue. Step 4208 includes sub-step 4214 and sub-step
4216. In sub-step 4214, the wireless terminal increments queue stats when data to be
transmitted is added to a queue. For example, new packets from an uplink data stream
flow, e.g., a voice communications session flow, are mapped as MAC frames to one of
the request groups, e.g., request group 1 (iueue and a queue stat, e.g., N[1] representing
the total number of request group 1 frames that the WT intends to transmit is updated.
In some embodiments, different wireless terminals use different mappings. In sub-step
4216, the WT decrements the queue stats when data to be transmitted is removed from a
queue. For example, the data to be transmitted may be removed from the queue because
the data has been transmitted, the data has been transmitted and a positive
-acknowledgement was received, the data no longer needs to be transmitted because a
data validity timer has expired, or the data no longer needs to be transmitted because the

communications session has been terminated.

[00195] In step 4210, the wireless terminal generates transmission power
availability information. For example, the wireless terminal calculates the wireless
terminal transmission backoff power, determines a wireless terminal transmission
backoff power report value, and stores backoff power information. Step 4210 1s
- performed on an ongoing basis with the stored information being updated, e.g., in

accordance with a DCCH structure.

[00196] Instep 4212, the wireless terminal generates transmission path loss
information for at least two physical attachment points. For exarhple, the wireless
terminal measures received pilot and/or beacon signals from at least two physical
attachment points calculates a ratio value, determines a beacon ratio report value, e.g.,

corresponding to a generic beacon ratio report of a first or second type or a specific
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beacon ratio report, and stores the beacon ratio report information. Step 4212 is
performed on an ongoing basis with the stored information being updated, e.g. in

accordance with a DCCH structure.

[00197] In additioh to performing step 4208, 4210 and 4212, the WT, for each

" reporting opportunity in a (first, second, third) set of predetermined transmission 'queue
stats reporting opportunities operation goes to (sub-routine 1 4224, sub-routine 2 4238,
subroutine 3 4256), via (step 4218, step 4220, step 4222), respectively. For example,
each first set of predetermined transmission queue stat reporting opportunities
corresponds to each one-bit uplink traffic channel request reporting opportunity in the
timing structure. For examplé, ifa WT is communicating over DCCH segments using
the full-tone DCCH format default mode, e. g., of Figure 10, the WT receives 16
opportunities to‘send ULRQST1 in a beaconslot. Continuing with the example, each
second set of predetermined transmission queue stat reporting opportunities corresponds
to each three-bit uplink traffic channel request reporting opportunity in the timing
structure. For example, ifa WT is communicating over DCCH segments using the full-
tone DCCH format default mode, e.g., of Figure 10, the WT receives 12 opportunities to‘
send ULRQSTS3 in a beaconslot. Ifa WT is ;:ommunicating over DCCH segments
using the split-tone DCCH format defanlt mode, e.g., of Figure 32, the WT receives 6
opportunities to send ULRQST3 in a beaconslot. Cbntinuing with the example, each
third set of predetermined transmission queue stat reporting opportunities corresponds
to each four-bit uplink traffic channel request reporting opportunity in the timing
structure. For example, if a WT is communicating over DCCH segments using the full-
tone DCCH format default mode, e.g., of Figure 10, the WT receives 9 opportunities to
, send ULRQST4 in a beaconslot. If a WT is communicating over DCCH segments
using the split-tone DCCH format default mode, e.g., of Figure 32, the WT receives 6

. opportunities to send ULRQST4 in a beaconslot. For each flexible report in which the

. WT decides to send an ULRQST4, operation also goes to sub-routine 4256 via

connecting node 4222.

[00198] Exemplary traffic availability subroutine 1 4224 will now be described.
Operation starts in step 4226, and the WT receives backlog information for a first set of
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queues, e.g. the set of {Queue 0, Queue 1} where the information received is N[0] +

N[1]. Operation proceeds from step 4226 to step 4230.

[00199] In step 4230, the WT checks if there is ébacklog of traffic in the first set
of queues. If there is no backlog in the first set of queues, N[0] + N[1] =0, then
operation proceeds from step 4230 to step 4234, where the WT transmits a first number
of information bits, e.g., 1 information bit, indicating no traffic backlog in the first set of
queues, e.g. the information bit is set equal to 0. Alternatively, if there is a backlog in
the first set of queues, N[0] + N[l]'> 0, then operation proceeds from step 4230 to step
4232, where the WT transmits a first number of information bits, e.g., 1 information bit,
indicating a traffic backlog in the first set of queues, e.g. the information. bit is set equal

to 1. Operation proceeds from either step 4232 or step 4234 to return step 4236.

[00200] Exemplary traffic availability subroutine 2 4238 will now be described.
Operation starts in step 4240, and the WT receives backlog information for a second set
of queues, e.g. the set of {Queue 0} where the information received is N[0]. In step
4240, the WT also receives backlog information for a third set of queues, €.g., the set
{queue 1, queue2, queue3} or {queue 2} or {queue 1} depending on the request
dictionary in use by the WT. For example, corresponding to dictionary (1, 2, 3, 4), the
WT may receive (N[1] + N[2] + N[3], N[2], N[1], N[1]), respectively. Operation
proceeds from step 4240 to step 4246. |

[00201] In step 4246, the WT jointly encodes the backlog information
corresponding to the second and third sets of queues into a second predetermined
number of information bits, e.g., 3, said joint encoding optionally including
quantization. In some embodiments, for at least some fequest dictionaries sub-step
4248 and sub-step 4250 are performed as part of step 4246. In some embodiments, for
at least some request dictionaries for at least some iterations of step 4246, sub-step 4248
and sub-step 4250 are performed as part of step 4246. Sub-step 4248 directs operation
to a quantization level control factor subroutine. Sub-step 4250 calculates a .
quantization level as a function of a determined control factor. For exampie, consider
exemplary ULRQST3 using default request dictionary 0 as shown in Figure 19. In that

exemplary case each of the quantization levels are calculated as a function of control
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factor y. In such an exemplary embodiment, sub-steps 4248 and 4250 are performed in
determining the information bit pattern to place in the ULRQST3 report. Altematively,
consider exemplary ULRQST?3 using request dictionary 1 as shown in Figure 21. In

that case, none of the quantization levels are calculated as a function of a control factor,

e.g. y or z, and therefore sub-step 4248 and 4250 are not performed.

[00202] Operation proceeds from step 4246 to step 4252, where the WT transmits
the jointly coded backlog information for the second and third sets of queues using the
second predetermined number of information bits, e.g., 3 information bits. Operation

proéeeds from step 4252 to return step 4254.

[00203] Exemplary traffic avai,labilify subroutine 3 4256 will now be described.
Operation starts in step 4258, and the WT receives backlog information for a fourth set
of queues, e.g. the set of {Queue 0} where the information received is N[0]. In step
4240, the WT also receives backlog information for a fifth set of queues, e.g., the set
{queue 1, queue2, queued} or {queue 2} or {queue 1} depending on the request
dictionary in use by the WT. For example, corresponding to dictionary (0, 1, 2, 3), the
WT may receive (N[1] + N[2] + N[3], N[2], N[1], N[l j), respectively. In step 4240, the
WT may also receives backlog information for a sixth set of queues, e.g., the set {queue
1, queue3} or {queue 2, queue3} or {queue 2} depending on the request dictionary in
use by the WT. For example, corresponding to dictionary (1, 2, 3), the WT may receive

_ (N[1] + N[3], N[2] + N[3], N[2]), respectively. In step 4240, the WT may also receive
backlog information for a seventh set of queues, e.g., the set {queue 3} if request

dictionary 3 is in use by the WT. Operation proceeds from step 4258 to step 4266.

[00204] In step 4268, the WT encodes the backlog information corresponding to
one of the fourtﬁ, fifth, sixth, and seventh sets of queues into a third predetermined
number of information bits, e.g., 4, said encoding optionally including quantization. In
some embodiments, for at least some request diction'aries sub-step 4270 and sub-step
4272 are performed as part of step 4268. In some embodiments, for at least some
reciuest dictionaries for at least some iterations of step 4268, sub-step 4270 and sub-step

4272 are performed as part of step 4268. Sub-step 4270 directs operation to a
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quantization level control factor subroutine. Sub-step 4272 calculates a quantization

level as a function of a determined control factor.

[00205] Operation proceeds from step 4268 to step 4274, where the WT transmits
the coded backlog information for one of the fourth, fifth, sixth, and seventh sets of
queues using the third predetermined number of information bits, e.g., 4 information

bits. Operation proceeds from step 4274 to return step 4276."

[00206] Exemplary quantization level control factor subroutine 4278 will ﬁow be
described. In some embodiments, the exemplary quantization level control factor
subroutine 4278 implementation includes the ﬁsé of table 1700 of Figure 17. First
column 1702 lists a condition; second column 1704 lists the corresponding value of
output control paran.letef y; third column 1706 lists the corresponding value of output
control parameter Z. Operation .starts in step 4279, and the subroutine receives power
information 4280, e.g., the last DECH transmitter power backoff report, and path loss
information 4282, e.g., the last reported beacon ratio report. Operation proceeds from
step 4279 to step 4284, where the WT checks as to whether or not the power
informatioﬁ and path loss information satisfy a first criteria. For example, the first
criteria is in an exemplary embodiment: (x>28) AND (b>=9), where x is the value in
dBs of the most recent uplink transmission power backoff report, e.g., ULTxBKFS5 and

_ b is the value in dBs of the most recent downlink beacon ratio report, e.g., DLBNR4. If
the first criteria is-satisfied, then operation proceeds from step 4284 to step 4286;

however if the first criteria is not satisfied, operation proceeds to step 4288.

[00207] Instep 4286, the wireless terminal sets control factors, e.g. the set {Y,
Z}, to a first predetermined set of values, e.g., Y = Y1, Z=Z1, where Y1 and Z1 are

positive integers. In one exemplary embodiment, Y1 =2 and Z1 = 10.

[00208] Returning to step 4288, in step 4288 the WT checks as to whether or not
the power information and path loss information satisfy a second criteria. For example
in an exemplary embodiment, the second criteria is (x>27) AND (b>=8). If the secohd
criteria is satisfied, then operation proceeds from step 4288 to step 4290, where the

wireless terminal sets control factors, e. g. the set {Y, Z}, to a second predetermined set
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of values, e.g., Y = Y2, Z=Z2, where Y2 and Z2 are positive integers. In one
exemplary embodiment, Y2 =2 and Z2 =9. If the second criteria is not satisfied
operation proceeds to another criteria checking step where, depending on whether or not
the criteria is satisfied, the control factor are set to predetermined values or testing is

continued.

[00209] There are a fixed number of test criteria, utilized in the quantization level
control factor subroutine. If none of the first N-1 test criteria are satisfied, operation
proceeds to step 4292, where the wireless terminal tests as to whether or not the power
information and 1.3ath loss information satisfy an Nth criteria. For example in an
exemplary embodiment where N=9, the Nth criteria is (x>12) and (b< -5). If the Nth
. criteria is satisfied, then operation proceeds from step 4292 to step 4294, where the
wireless terminal sets control factors, e.g. the set {Y, Z}, to a Nth predetermined set of
values, e.g., Y = YN, Z= ZN, where YN and ZN are positive integers.. In one exemplary
embodiment, YN = 1 and ZN = 2. If the Nth criteria is not satisfied, the wireless
terminal sets control factors, e.g., the set {Y, Z} to a (N+1)th predetermined set of
values, e.g., a default set Y =YD, Z = 7D, where YD and ZD are positive integers. In
one exemplary embodiment, YD=1landZD=1.

[00210] Operation proceeds from step 4286, step 4290, other control factor
setting steps, step 4294 or step 4296 to step 4298. In step 4298, the WT returns at least

one control factor value, e.g., Y and/or Z.

[00211] Figure 43 is a flowchart 4300 of an exemplary method of operating a
wireless terminal in accordance with the present invention. Operation starts in step
4302, where the wireless terminal is powered on, ini’gialized, has established a

connection with a base station. Operation proceeds from start step 4302 to step 4304.

[00212] In step 4304, the wireless terminal determines whether the WT is
operating in a full-tone format DCCH mode or a split-tone format DCCH mode. For
each DCCH segment allocated to the WT in full-tone format DCCH mode, the WT
proceeds from step 4304 to step 4306. For each DCCH segment allocated to the WT in-
split-tone format DCCH mode, the WT proceeds from step 4304 to step 4308.
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[00213] In step 4306, fhe WT determines a set of 21 coded modulation-symbol
values from 6 information bits (b5, b4, b3, b2, bl, b0). Step 4306 includes sub-steps
4312, 4314, 4316, and 4318. In sub-step 4312, the WT determines 3 additional bits (c2,
c1, c0) as a function of the 6 information bits. For example, in one exemplary
embodiment, c2¢1c0 = (b5b4b3).~(b2b1b0) where ./ is a bit wise exclusive OR
operation. Operation proceeds from step 4312 to step 4314. In sub-step 4314, the WT
determines the seven most-significant modulation symbols using a first mapping
function and 3 bits (b5, b4, b3) as input. Operation proceeéls from sub-step 4314 to sub-
step 4316. In sub-step 4316, the WT determines the seven next most significant
modulation symbois using the first mapping function and 3 bits (b2, b1, b0) as input.
Operation proceeds frofn sub-step 4316 to sub-step 4318. In sub-step 4318, the W'~
determines the seven least-significant modulation symbol using the first mapping

function and 3 bits (c2, cl, c0) as input.

[00214] "In step 4308, the WT determines a set of 21 coded modulation-symbol
values from 8 information bits (b7, b6, b5, b4, b3, b2, bl, b0). Step 4308 inciudes sub-
steps 4320, 4322, 4324, and 4326. In sub-step 4320, the WT determines 4 additional
bits (c3, ¢2, c1, c0) as a function of the 8 information bits. For example, in one
exemplary embodiment, c3c2clcO = (b7b6b5b4).A(b3b2b1b0) where .» is a bit wise
exclusive OR operation. Operation proceeds from step 4320 to step 4322. In sub-step
4322, the WT determines the seven most-significant modulation symbols using a second
mapping function and 4 bits (b7, b6, b5, bd) as input. Operation proceeds from sub-step
4322 to sub-step 4324. In sub-step 4324, the WT determines the seven next most
significant modulation symbolsusing the second mapping function and 4 bits (b3, b2,
b1, b0) as input. Operation proceeds from sub-step 4324 to sub-step 4326. In sub-step
4326, the WT determines the seven least-significant modulation symbol using the

second mapping function and 4 bits (c3, c2, c1, c0) as input.

[00115] For each DCCH segment allocated to the wireless terminal, operation
proceeds from either step 4306 or step 4308 to step 4310. In step 4310, the wireless

terminal transmits the twenty-one determined modulation symbols of the segment.
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[00216] .In some embodiments, each DCCH segment corresponds to 21 OFDM
tone symbols each tone-symbol of the DCCH segment using the same single logical
tone in the uplink timing and frequency structure. The logical tone may be hopped
during a DCCH segment, e.g., the same logical tone may corresponds to three different
physical tones in the uplink tone block being used for the connection, with each
physical tone remaining the same for seven successive OFDM symbol transmission

time periods.

[00217] In one exemplary embodiment, each segment corresponds to multiple
DCCH reports. In one exemplary embodiment, the first mapping function is
represented by table 3700 of Fi;gure 37, and the second mapping function is represented
by table 3800 of Figure 38.

[00218] Fi gure 44 is a flowchart 4400 of an exemplary method of operating a
wireless.terminal to report control information in accordance with the present invention.
Operation staﬁs in step 4402, where the wireless terminal is powered up énd initialized.
Operatidn proceeds from start step 4402 to step 4404. In step 4404, the WT checks as
to whether or not one of the following has occurred: (i) a transition from a first mode of
WT operation to a second mode of WT operation and (ii) 2 handoff operation from a
first connection to a second connection while remaining in the second mode of
operation. In some embodiments, the second mode of operation is an ON mode of
operation and said first mode of operation is one of a hold mode of operation, a sleep
mode of operation, and an ACCESS mode of operation. In some embodiments, during
the ON mode of opération, the wireless terminal can transmit user data on an uplink and
during the hold and sleep modes of operation the wireless terminal is precluded from
. transmitting user data on said uplink. If one of the conditions checked for in step 4404
has occurred, operation proceeds to step 4406; otherwise, operation proceeds back to

step 4404 where the checks are again performed.

[00219] In step 4406, the WT transmits an initial control information report set,
said transmission of the initial control information report set having a first duration
equalto a first time period. In some embodiments, the initial control information report

set can include one or a plurality of reports. Operation proceeds from step 4406 to step
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4408. In step 4408, the WT checks as to whether or not the WT is in the 2™ mode of
operation. If the WT is in the second mode of operation, operation proceeds from step

4408 to step 4410; otherwise operation proceeds to step 4404.

[00220] Instep 4410, the WT transmits a first additional control information
report set, said transmission of the first additional control information report set for a
period of time which is the same as first time period, the first additional control
information report set being different than from said initial control information report
set. In some embodiments, the initial control information report set is different from the
first additional control information report set due to the initial and first additional
control information report sets having different formats. In some embodiments, the
initial control informat.ion report set includes at least one report that is not included in
the first additional control information report set. In some such embodiments, the initial
control information report set includes at least two reports.that are not included in the
first additional control information report set. In some embodiments, the at least one
report that is not included in the first additional control information report st is one of
an interference report and a wireless terminal transmission power availability report.
Operation proceeds from step 4410 to step 4412. In step 4412, the WT checks as to
whether or not the WT is in the 2™ mode of operation. If thé WT is in the second mode
of operation, operation proceeds from step 4412 to step 4414; otherwise operation

proceeds to step 4404.

[00221] In step 4414, the WT transmits a second additional control information
report set for a period of time which is the same as said first time period, said second
additional control information report including at least one re;;ort' that is not included in
said first additional control information report set. Operation proceeds from step 4414
to step 4416. In step 441'6, the WT checks as to whether or not the WT is in the 2™
mode of operation. If the WT is in the second mode of operation, operation proceeds

from step 4416 to step 4410; otherwise operation proceeds to step 4404.

[00222] Figures 45 and 46 are used to illustrate an exemplary embodiment of the
present invention. Figures 45 and 46 are applicable to some embodiments discussed

with respect to flowchart 4400 of Figure 44. Drawing 4500 of Figure 45 includes a.
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initial control information report set 4502,.fo_llowed by a first additional control |
information report set 4504, followed by a second additional control information report
set 4506, followed by a 2™ jteration of first additional control information report set
4508, followed by a 2" iteration of second additional control information 4510. Each
control information report set (4502, 4504, 4506, 4508, 4510) has a corresponding
transmission time period (4512, 4514, 4516, 4518, 4520), respectively, where the
duration of each of thé time periods (4512, 4514, 4516, 4518, 4520) is the same, the
duration being 105 OFDM symbol transmission time periods.

[00223] Dotted line 4522 indicates that an event occurred slightly previous to the -
transmission of the initial control iﬁforrnation report set transmission, the event being
one of (i) a mode transition from an access mode as indicated by block 4524 to an ON
state as indicated by block 4526, (ii) a mode transition from a HOLD state as indicated
by block 4528 to an ON state as indicated by block 4530, and (iii) a handoff operation
from a first connection in an ON state as indicated by block 4532 to a second

- connection in an ON state as indicated by block 4534.

[00224] As an example, initial control information report set 4502, first additional
control information report set 4504 and second control information report set 4506 may
be communicated during a first beaconslot, while 2™ jteration of first additional control
information report set 4508 and 2™ jteration of second additional control infromation
report set 4510 may be communicated during the next beaconslot. Continuing with the
example, each information report set may correspond to a superslot within the
beaconslot. For example, using the structure described with respect to the full-tone
format of the DCCH for a wireless terminal of Figures 10 and 11, one possible mapping
of segments corresponding to Figure 45 is the'following. The initial control information
report set corresponds to Figure 11; the first additional contfol information report set
corresponding to indexed segments 30-34 of the beaconslot; the second additional
control informatioﬂ set corresponds to indexed segments 30-39 of the beaconslot.

Figure 45 describes such an exemplary mapping.

[00225] Drawing 4600 of Figure 46 describes the format of an exemplary initial
_-control information report set. First column 4602 identifies the bit definition (5, 4, 3, 2,
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1, 0). Second column 4604 identifies that the first segment includes a RSVD2 report
and a ULRQST4 report. Third column 4606 identifies that the second segment includes
a DLSNRS5 report and an ULRQST] report. Fourth column 4608 identifies that the
third segment includes a DLSSNR4 report, a RSVDf report, and an ULRQST1 report.
Fifth column 4610 identifies that the fourth segment includes a DLBNR4 repott, a
RSVDI report, and a ﬁLRQSTl report. Sixth column 4612 identifies that the fifth
segment includes an ULTXBKFS report and an ULRQST] report.

[00226] Drawing 4630 describes the format of an exemplary 1% additional control
information repoﬁ set. First column 4632 identifies the bit definition (5, 4, 3, 2, 1, 0).
Second column 4634 identifies the first segment includes a DLSNRS report énd a
ULRQST!1 report. Third column 4636 identifies that the second segment includes a
RSVD2 report and an ULRQST4 report. Fourth column 4638 identifies that the third
segment includes a DLDSNR3 i'eport and an ULRQST3 report. Fifth column 4640
identifies that the fourth segment includes a DLSNRS report and a ULRQST1 report.
Sixth column 4642 identifies that the sixth segment includes an RSVD2 report and an
ULRQST4 report.

[00227] Drawing 4660 describes the format of an exemplary 2°¢ additional
control information report set. First column ;1662 identifies the bit definition (5,4,3,2,
1, 0). Second column 4664 identifies the first segment includes a DLDSNR3 report and
a ULRQST3 report. Third column 4666 identifies that ‘the second segment includes a
DLSSNR4 report, a RSVD1 report and an ULRQST 1 report. Fourth column 4668
identifies that the third segment includes a DLSNRS5 report and an ULRQST1 report.
Fifth column 4670 identifies that the fourth segment includes a RSVD2 report and a
ULRQST4 report. Sixth column 4672 identifies that the sixth segment includes a
DLDSNR3 report and an ULRQSTS3 report.

' [00228] It can be observed in Figure 46 that the initial and first additional reports
_sets will be different because they use different formats. It can also be seen that the
initial control information report set. includes at least two reports, DLBNR4 and
ULTXBKF35, that are not included in the first additional control information report set.
The DLBNRA4 is an interference report and the ULTXBKFS5 is a wireless terminal power
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availability report, In the example of Fi gure - 46, the second additional report includes, at-
least one additional report that is not 1ncluded in the first addltlonal report, RSVD1
repprt.

[00229] Figure 47 is a flowchart 4700 of an exemplary method of operating a
communications device in accordance with the present invention; the communications
device including information indicating a predetermined repoit sequence for use in
controlling the transmission of a plurality of different control information reports on a

‘recurring basis. In some embodiments, the communications device is a wireless
ierminal, e.g., amobile node. For example, the wireless terminal may be one of a
plurality of wireless terminals in a multiple access orthogonal frequency division

multiplexing (OFDM) wireless communications system.

[00230] Operation starts in step 4702, and proceeds to step 4704. In step 4704
the communications device checks as to whether or at least one of the following has
occurred: (i) a transition from a first mode of communications device operation to a
second mode of communications device operation and (ii) a hando.ff operation from a
first E:onnection, e.g., with a first base station sector physical attachment point, to a
second connection, e.g., with a second base station sector physical attachment point,
while remaining in the second mode of communications device operation. In some
embodiments, the second mode of communications device operation is an ON mode of
operation, and the first mode of operation is one of a hold mode of operation and a sleep
mode of operation. In some such embodiments, the communications device can
transmit user data on an uplink during the ON mode .of operation and is precluded from

transmitting user data on the uplink during the hold and sleep modes of operation.

[00231] If at least one of the tested conditions of step 4704 was satisfied, then
operation proceeds from step 4704 to either step 4706 or step 4708 depending upon the
embodiment. Step 4706 is an optional step included in some embodiments, but omitted

in other eémbodiments.

[00232] Step 4706.is included in some embodiments where the communications

device supports a plurality of different initial condition control information report sets.
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In step 4706, the communications device selects which one of the plurality of initial
control information repbrt sets to transmit as a function of the portion of the sequence to

- be replaced. Operation proceeds from step 4706 to step 4708.

[00233] Instep 4708, the communications device transmits an initial control
information report set. In various embodiments, transmitting an initial control
information report set.includes transmitting at least one report which would not have
been transmitted during the time period used to transmit the initial report if the
transmitted reports had followed the predetermined sequence. For example, for a given
initial report the at least one report which would not have been transmitted during the
time period used to transmit the initial report if thé transmitted reports had followed the
predetermined sequence is one of an interference report, e.g., a beacon ratio report, and
.a communications device transmission power availability report, e.g., a communications
device transmitter power backoff report. In various embodiments, the initial control
information report set can include one or a plurality of reports. In some embodiments,
transmitting an injtial control information report set includes transmitting said initial
control information report set on a dedicated uplink control channel. In some such
embodiments, the dedicated uplink control channel is a single tone channel. In some
such embodiments, the single tone of the single tone channel is hopped over time, e.g.,
the single logical channel tone changes to different physical tones due to tone hopping.
In various embodiments, the predetermined report sequence repeats over a time period
which is greater than a transmission time period used to transmit said initial report set.
For example, in an exemplary embodiment, a predetermined reporting sequence repeats
on a beaconslot basis, with a beaconslot being 912 OFDM symbol transmission time
interval periods, while an exemplary time period used to transmit an initial report set

may be 105 OFDM symbol transmission time periods.

[00234] Operation proceeds from step 4708 to step 4710, where the
communications device checks as to whether it is in the second mode of operation. If
the communications device is in the 2" mode of operation, operation proceeds to step
4712; otherwise, operaﬁon proceeds to step 4704. In step 4712, the communications

device transmits an additional control information report set in accordance with the
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information indicated in thé predetermined reporting sequence. bperation proceeds
from step 4712 o step 4710.

[00235] In some embodiments, step 4712 following an initial control information
report set transmission of step 4708 includes a first additional control information report
set, wherein the initial control information report set includes at least one information
report set that is not included in the first additional control information report set. For
example, the at least one information report that is not included in said first additional
control information report set is one of an interference report, e.g., a beacon ratio report,
and a communications device power availability report, e.g., a communications device

transmission power backoff report.

[00236] In various embodiments, the repetition of step 4712 following an initial
control information report of step 4712, e.g., while the communications device remains
) in the second mode of operation, includes the transmission of a first additional control
information report set, followed by a second additional control information report set,
followed by another first additional control information report set, where the second
additional control information report set includes at least one report that is not included

in the first additional control information report set.

[00237] As an exemplary embodiment, consider that the predetermined report-
sequence is the report sequence of 40 indexed segments for the uplink dedicated control
channel segments in a beaconslot as illustrated by drawing 1099 of Figure 10. Further
consider that the segments of the predetermined report sequence are grouped on a
superslot basis with segment indexes (0-4), (5-9), (10-14), (15-19), (20-24), (25-29),
(30-34), (35-39), and each group corresponds to a superslot of the beaconslbt. If the
condition of step 4704 is. satisfied, e.g., the communications device has just migrated
from a HOLD state of operation to an ON state of operation, the communications device
uses the initial report set as indicated in Table 1199 of Figure 11 for the first superslot,
and then uses the predetermined sequence of table 1099 of Figure 10 for subsequent
superslots while remaining in the ON state. For example, the initial report set can -

replace any of the sets corresponding to segment index grouping (0-4), (5-9), (10-14),
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(15-19), (20-24), (25-29), (3 0-34, (35-39), depending upon when the state transition to

the ON mode of oijeration OCCUTS.

[00238] As a variation, consider an exemplary embodiment, where there are
multiple, e.g., two, different initial control channel information report sets from which
the communication device selects, as a function of the position in the sequence to‘be'
replaced. Figure 48 illustrates two exemplary different formats of control channel
information report sets 4800 and 4850. Note tiuat' in the format of initial report set # 1,
the 4™ segment 4810 includes a DLBNR4 report, a RSVD1 report, and an ULRQST1
report, while in the format of initial report set # 2, the 4™ segment 4860 includes a
RSVD?2 report and a ULRQST4 report. In an exemplary embodiment using the
predetermined reporting sequence of Figure 10, if the initial control information report
is to be transmitted in the 3™ superslot of a beaconslot (replacing segments indexes 10-
14), then the format of initial control information report set #2 4850 is used; otherwise
the format of initial control information report set #1 is used. Note that in the
exemplary predetermined reporting sequence of Figure 10, the 4 bit downlink beacon
‘ratio report, DLBNR4, only occurs once during a beaconslot, and it occurs in the 4"‘
superslot of the beaconslot. In this exemplary embodiment, the 2™ get of formats of
initial reports 4850 is used in the 3" superslot, since in the next subsequenct superslot of
the beaconslot (the 4m superslot), the communications device is scheduled, in

accordance with the predetermined structure of Figufe 10, to transmit the DLBNR4
report.

[00239]  As another variation, consider an exemplary embodiment, where there
are multiple, e.g., five, different initial control charinel information report sets from
which the communications device selects, as a function of position in the sequence to be
replaced, where each of the different initial control information report sets is a different
size. Figure 49 illustrates initial control information report set #1 4900, initial control
information report set #2 4910 initial control information report set #3:4920 initial
control information report set #4 4930 initial control information report set #5 4940. In
an exemplary embodiment using the predetermined reporting sequence of Figure 10,if
the initial control information report is to be transmitted starting in segment with DCCH

index value = 0, 5, 10, 15, 20, 25, 30, or 35 of the beaconslot, then initial control

-67-~



WO 2007/073487 PCT/US2006/048582

information report sét #1 4900 is used. Alternatively, if the initial control information
report is to be transmitted starting in segment with DCCH index value =1, 6, 11, 16, 21,
26, 31, or 36 of the beaconslot, then initial control information report set #2 4910 is
used. Alternatively, if the initial control information report is to be transmitted starting
in segment with DCCH index value =2, 7, 12, 17, 22, 27, 32, or 37 of the beaconslot,
then initial control information report set #3 4920 is used. Alternatively, if the initial
control information report is to be transmitted starting in segment with DCCH index
value = 3, 8, 13, 18, 23, 28, 33, or 38 of the beaconslot, then initial control information
report set #4 4930 is used. Alternatively, if the initial control information report is to be
transmitted starting in segment with DCCH index value =4, 9, 14, 19, 24, 29, 34, or 39

of the beaconslot, then initial control information report set #5 4940 is used.

[00240] In accordance with the present invention, embodiments are possible
where different initial information report sets differ in both the size of the report set and

the content of the report set for a giveil DCCH segment ‘of the superslot.

[00241] Figure 50 is a flowchart of an exemplary method of operating a wireless
terminal in accordance with the present inve;ltion. For example, the wireless terminal
may be a mobile node in an exemplary spread spectrum multiple access orthogonal
' frequency division multiplexing (OFDM) wireless communications system. Operation
starts in step 5002, where the wireless terminal has been powered on, established a
communications link with a base station sector attachment point, has been allocated
dedicated control channel segments to use for uplink dedicated control channel reports,
and has been established in either a first mode of operation or a-second mode of
operation. For example, in some embodiments, the first mode of operation is a full-tone
mode of dedicated control channel operation, while the second mode of operation isa
split tone mode of dedicated control channel operation. In some embodiments, each of -
the dedicated control channel segments includes the same number of tone—symbols, e.g
21 tone-symbols. Operation proceeds from start step 5002 to step 5004. Two
exemplary types of embodiments are illustrated in flowchart 5000. Ina first type of
embodiment, the base station sends mode control signals to command changes between
first and second modes of operation. In such exemplary embodiments, operation

proceeds from step 5002 to steps 5010 and 5020. In a second type of embodiment, the

-68-



WO 2007/073487 PCT/US2006/048582

wireless terminal requests mode transitions between first and second modes. In such an
embodiment, operation proceeds from step 5002 to steps 5026 and step 5034.
Embodiments are also possible, in accordance with the present invention, where the

- base station can command mode changes without input from the wireless terminal, and
where the wireless terminal can request mode changes, e.g., with the base station and

wireless terminal each being capable of initiating a mode change.

[00242] In step 5004, the WT checks as to whether the WT is currently in a first
or second mode of operation. If the WT is currently in a first mode of operation, e.g., a
full tone mode, opération proceeds from step 5004 to step 5006. In step 5006, the WT
uses a first set of dedicated control channel segments during a first period of time, said
first set including a first number of dedicated control channel segments. However, if it
is determined in step 5004, that the WT is in a second mode of operation, e.g., a split
tone mode, operation proceeds from step 5004 to step 5008. In step 5008, tﬁe WT uses
a second set of dedicated control channel segments during a second period of time
having the séme duration of as said first time period, said second set of control channel

segments including fewer segments than said first number of segments.

[00243] For example, in one exemplary embodiment, if one considers the first
period of time to be a beaconslot, the first set in the full-tone mode includes 40 DCCH
segments using a single logical tone, while the second set in the split-tone mode
includes 13 DCCH segments using a single logical tone. The single logical tone used
by the WT in the full-mode may be same or different than the single logical tone used in

the split tone mode.

[00244]  As another example, in the same exemplary embodiment, if one
considers the first time period to be the first 891 OFDM symbol transmission time
intervals of a beaconslot, the first set in full-tone mode includes 39 DCCH segments
using a single logical tone, while the second set in the split-tone mode includes 13
DCCH segments using a single logical tone. In this example, the first number of
segments divided by the second number of segments is the integer 3. The single logical
- tone used by the WT in the full-mode may be same or different than the single logical -

tone used in the split tone mode.
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[00245] During the second mode of operation, e.g., split-tone mode, the second
set of dedicated control channel segments used by the WT is, in some embodiments,ja
subset of a la:r;g'er set of dedicated control channel segments that can be used by the
same or a different WT in a full-tone mode of operation during a time period that is not
the second time period. For example, the first set of dedicated control channel segments
used during the first period of time by the wireless terminal can be the larger set of
dedicated control channel segments, and the first and second sets of dedicated control

channel segments can correspond to the same logical tone.

[00246] Operation proceeds froxﬁ step 5002 to step 5010 for each 1% type of
mode control signal directed to the WT, e.g., a mode control signal commanding the
WT to switch frorh a first mode to a second mode of operation. In step 5010, the WT
receives a first type mode control signal from a base station. Operation proceeds from
step 5010 to step 5012. - In step 5012 the WT checks as to whether or not it is currently
in a first mode of operation. If the wireless terminal is in a first mode of operation,
operation proceeds to step 5014 where the WT switches from a first mode of operation
to a second mode of operation in response to said received control signal. However, if it
is determined in step 5012 that the WT is not currently in the first mode of operation,
the WT proceeds via connecting node A 5016 to step 5018, where the WT stops the
implementation of the mode change since there is a misunderstanding between the base

station and WT.

[00247] Operation proceeds from step 5002 to step 5020 for each 2™ type of
mode control signal directed to the WT, e.g., a mode control signal commanding the
- WT to switch from a éecond mode to a first mode of operation. In step 5020, the WT
receives a second type mode control signal from a base station. Operation proceeds
from step 5020 to step 5022. In step 5022 the WT checks as to whether or not it is
currently in a second mode of operation. If the wireless terminal is in a secdnd mode of
operation, operation proceeds to step 5024 where the WT switches from a second mode
of operation to a first mode of operation in response to said received second mod;e
control signal. However, if it is determined iﬁ step 5022 that the WT is not currently in

the second mode of operation, the. WT proceeds via connecting node A 5016 to step
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5018, where the WT stops the implementation of the mode change since there is a

misunderstanding between the base station and WT.

[00248] In some embodiments, the first and/or second type of mode control
change command signal from a base station also include information identifying
whether the logical tone used by the WT will change following the mode switch and, in
some embodiments, information identifying the logical tone to be used by the WT in the
new mode. In some embodiments, if the WT proceeds to step 5018, the WT signals the
base station, e.g., indicating that there is a misunderstanding and that a mode transition

has not been completed.

[00249] Operation proceeds from step 5002 to step 5026 for each time that the
wireless terminal proceeds to initiate a mode change from a first mode of operation,
e.g., full-tone DCCH mode, to a second mode of operation, e.g., split-tone DCCH mode.
In step 5026, the WT transmits a mode control signal to a base station. Operation
proceeds from step 5026 to step 5028. In step 5028 the- WT receives an
acknowledgement signal from the base station. Operation proceeds from step 5028 to
step 5030. In step 5030 if the received acknowledgement signal is a positive
acknowledgment, operation proceeds to step 5032, where the wireless terminal switches
from a first mode of operation to a second mode of operation in response to said
received positive acknowledgement signal. However, if in step 5030, the WT
determines that the received signal is a negative acknowledgment signal or the WT
cannot successfully decode the received signal the WT proceeds via connecting node A

5016 to step 5018 where the WT stops the mode change operation.

[00250] Operation proceeds from step 5002 to step 5034 for each time that the
wireless terminal proceeds to initiate a mode change from a second mode of operation,
e.g., split-tone DCCH mode, to a second mode of operation, e.g., full-tone DCCH mode.
In step 5034, the WT transmits a mode control signal to a base station. Operation
proceeds from step 5034 to step 5036. In step 5036 the WT receives an
acknowledgement signal from the base station. Operation proceeds from step 5036 to
step 5038. In step 5038 if the received acknowledgement signal is a positive

acknowledgment, operation proceeds to step 5040, where the wireless terminal switches
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from a second mode of operation to a first mode of operation in response to said
received positive acknowledgement sigrial.. However, if in step 5038, the WT
determines that the received signal is a negative acknowledgment signal or the WT
cannot successfully decode the received signal the WT proceeds via connecting node A

5016 to step 5018 where the WT stops the mode change operation.

[00251] Figure 51 is a drawing illustrating exemplary operation in accordance
with the present invention. In the exemplary embodiment of Figure 51, the dedicated
control channel is structured to use a repeating pattern of 16 segments indexed from 0 to
15, for each logical tone in the dedicated control channel. Other embodiments, in
acqordanée Wim the present invention may use a different number of indexed DCCH

‘segments in a recurring pattern, e.g., 40 segments. Four exemplary logical DCCH
tones, indexed (0, 1, 2, 3) are illustrated in Figure 51. In some embodiments, each
segment occupies the same amount of air link resources. For example, in some
embodiments, each segment has same number of tone-symbols, e.g., 21 tone-symbols.
Drawing 5100 identifies the index of the segments cver time for two successive

iterations of the pattern corresponding to a logical tone in drawing 5 104.

[00252] Drawing 5104 plots logical DCCH tone index on vertical axis 5106 vs
time on horizontal axis 5108. A first time period 5110 and a second time period 5112
are shown which have the same duration. Legend 5114 identifies: (i) squares with
widely spaced crosshatch shading 5116 represents WT1 full-tone DCCH mode
segments, (ii) squares with widely spaced vertical and horizontal line shading 5118
represent WT4 full-tone DCCH mode segments, (iii) sduares with narrowly spaced
vertical and horizontal line shading 5120 represent WT5 full-tone DCCH mode
segmeﬁts, (iv) squares with fine crosshatch shading 5122 represent WT6 full-tone
DCCH mode segments, (v) squares with widely spaced diagonal line shading sloping
upward from left to right 5124 represent WT1 split-tone DCCH mode segments, (vi)
squares with narrowly spaced diagonal line shading sloping downward from left to right
5126 represent W12 split-tone DCCH mode segments, (vii) squares with narrowly
épaced diagonal line shading sloping upward from left to right 5128 represent WT3
split-tone DCCH mode segments, and (viii) squares with widely spaced vertical line

shading 5130 represent WT4 split-tone DCCH mode segments.
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[00253] In drawing 5104, it may be observed that WT1 is in full-tone DCCH
mode during the first time period 5110 and uses a set of 15 segments (indexed 0-14)
corresponding to logical tone 0 during that time period. During the 2™ time period
5112, which is the same duration as the first time period, WT1 is in split-tong DCCH
mode and uses a set of 5 segments with index values (0, 3, 6, 9, 12) corresponding to
logical tone 0, which is a subset of the set of segments used during the 1% time period
5110.

[00254] In drawing 5104, it may also be observed that WT4 is in full-tone DCCH
mode during 1% time period 5110 and uses a set of 15 éegtnents (indexed 0-14)
corresponding to logical tone 2, and WT4 is in split tone format during 2" time period
5112 and uses a set of 5 segments with index values (1, 4, 7, 10, 13) corresponding to
logical tone 3. It should also be observed that the set of 5 segments with index values
(1, 4,7, 10, 13) corresponding to logical tone 3 is part of a larger set of segmients used
by WT6 in full-tone DCCH mode during the 1* time period 5110.

[00255] Figure 52 is a flowchart 5200 of an exemplary method of operating a
- base station in accordance with the present invention. Operation of the‘ exemplary
method starts in stép 5202, where the base station is powered on and initialized. -
| Operation proceeds to steps 5204 and steps 5206. In step 5204, the base station, on an
ongoing basis, partitions the dedicated control channel resources between full-tone
DCCH sub-channels and split tone DCCH sub-channel and allocates the full-tone and -
split tone DCCH sub-channels among a plurality of wireless terminals. For example, in
an exemplary embodiment the DCCH channel uses 31 logical tones and each logical
tone corresponds to 40 DCCH channél segments ina single iteration of a repeating
pattern, e.g., on a beaconslot basis. At any given time each logical tone can correspond
to either a full-tone DCCH mode of operation where DCCH segments corresponding to
the tone are allocated to a single WT, or a split tone DCCH mode where DCCH
segments corresponding to the tone can be allocated to up to a fixed maximum number
of WTs, e.g., where the fixed maximum pumber of WTs = 3. In such an exemplary
embodiment using 31 logical tones for the DCCH channel, if each of the DC_CH channel

logical tones are in full-tone mode, the base station sector attachment point can have
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allocated DCCH segments to 31 WTs. At the other extreme if each of the DCCH
channel logical tones are in split-tone format, then 93 WTs can be assigned segments.
In general, at any given time the DCCH channel is partitioned and may include a
mixture of full and split tone sub-channels, é. g., to accommodate current loading

conditions and current needs of the WTs using the base station as their attachment point.

[00256] Figure 53 illustrates exemplary partitioning and allocation of dedicated
control channel resources for another exemplary embodiment, e.g., an embodiment
using 16 indexed DCCH segments corresponding to a logical tone which repeat on a
recurring basis. The method described with respect to Figure 53 may be used in step

. 5204 and may be extended to other embodiments.

[00257] Step 5204 includes sub-step 5216, in which the base station
communicates to the WTs sub-channel allocation-information. Sub-step 5216 includes
sub-step 5218. In sub-step 5218, the base station assigns user identifiers to WTs
receiving allocation of dedicated control chanﬁel segments, e.g., On state user

identifiers.

[00258] In step 5206, the base station,..on an ongoing basis, receives uplink
signals from WTs including dedicated control channel reports communicated on the
allocated DCCH sub-channels. In some embodiments, the wireless terminals use
different coding to communicate information transmitted in DCCH segments during a
full-tone DCCH mode of operation and during a split-tone DCCH mode of operation;

therefore the base station performs different decoding operations based on the mode.

[00259] Two exemplary types of embodiments are illustrated in flowchart 5200.
In a first type of embodiment, the base station sends mode control signals to command
changes between first and second modes of operation, e.g., between full-tone DCCH
mode and split-tone DCCH mode. In such exemplary embodiments, operation proceeds
from step 5202 to steps 5208 and 5010. In a second type of embodiment, the wireless -
terminal requests mode transitions betv;/een first and second modes, e.g., between full-
tone DCCH mode and split-tone DCCH mode. In such an embodiment, operation
proceeds from step 5202 to steps 5212 and step 5214. Embodiments are also possible,
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in accordance with the present invention, where the base station can command mode .
changes without input from the wireless terminal, and where the wireless terminal can
request mode changes, e.g., with the base station and wireless terminal each being

capable of initiating a mode change.

[00260] Operation proceeds to step 5208 for each instance where the base station
decides to command a WT to change from a first mode, e.g., full-mode DCCH mode to
a second mode, e.g. split-tone DCCH mode. In step 5208, the base station sends a mode
control signal to a WT to initiate a WT transition from a first mode, e.g., full-tone

DCCH mode, to a second mode, e.g., split-tone DCCH mode.

[00261] Operation proceeds to step 5210 for each instance where the base station
decides to command a WT to change from the second mode, e.g., split-mode DCCH
mode, to the first mode, e.g. full-tone DCCH mode. In step 5210, the base station sends
a mode control signal to a WT to initiate a WT transition from the second mode, e.g.,

split-fone DCCH mode, to the first mode, e.g., full-tone DCCH mode.

[00262] Operation proceeds to step 5212 for each instance where the base station
‘receives a request from a WT to change from a first mode, e.g., full-tone DCCH mode
to a second mode, e.g. split-tone DCCH mode. In step 5212, the base station receives a -
mode control signal from a WT requesting a transition from a first mode of operation to
a second mode of operation, e..g., from full-tone DCCH mode to split~tone DCCH mode.
Operation proceeds from step 5212 to step 5220, if the base station decides to .
accommodate the request. In step 5220, tile base station transmits a positive

acknowledgement signal to the WT which sent the request.

[00263] Operation proceeds to step 5214 for each instance where the base station
receives a request from a WT to change from a sécond mode, e.g., split-tone DCCH
mode to a first mode, e.g. full-tone DCCH mode. In'step 5214, the base station receives
a mode control sigﬁal from a WT requesting a transition from a second mode of
operation to a first mode of operation, e.g., from split-tone DCCH mode to full-tone

DCCH mode. Operation proceeds from 'step 5214 to step 5222, if the base station
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decides to accommodate the request. In step’ 5222, the base station transmits a positive

acknowledgement signal to the WT which sent the request.

[00264] Figure 53 is a drawing illustrating exemplary operation in accordance
with the present invention. In the exemplary embodiment of Figure 53, the dedicated
control channel is structured to use a repeating pattern of 16 segments indexed from O to
15, for each logical tone in the dedicated control channel. Other embodiments, in
accordance with the present invention may use a different number of indexed DCCH
segments in a recurring pattern, e.g., 40 segments. Three exemplary logical DCCH
tones, indexed (0, 1, 2) are illustrated in Fig}lre 53. In some embodiments, each
segment occupies the same amount of air liI;k resources. For examplé, in some
embodiments, each segment has same number of tone-symbols, e.g., 21 tone-symbols.
Drawing 5300 identifies the index of the segments over time for two successive

- iterations of the recurring indexing pattern corresponding to a logical tone in drawing
.5304.

[00265] Dfawing 5304 plots logical DCCH tone index on vertical axis 5306 vs
time on horizontal axis 5308. A first time period 5310 and a second time period 5312
are shown which have the same duration. Legend 5314 identifies: (i) squares with
widely spaced crosshatch shading 5316 represents WT1 full-tone DCCH mode
segments, (ii) squares with narrowly spaced crosshatch shading 5318 represents WT2
- full-tone DCCH mode segments, (iii) squares with widely spaced vertical and horizontal

line shading 5320 represent WT4 full-tone DCCH mode segments, (iv) squares with
"narrowly spaced vertical and horizontai line shading 5322 represent WT9 full-tone
DCCH mode segments, (v) squares with widely spaced diagonal line shading sloping
upward from left to right 5324 represent WT1 split-tone DCCH mode segments (\;i)
squares with narrowly spaced diagonal line shading sloping downward from left to right
5326 represent WT?2 split-tone DCCH mode segments, (vii) squares with narrowly
spaced diagonal line shading sloping upward from left to right 5328 represent WT3
split-tone DCCH mode segments, (viii) squares with widely spaced vertical line shading
5330 represent WT4 split-tone DCCH mode segments, and (ix) squares with narrowly
spaced vertical line shading 5332 represent WTS5 split-tone DCCH mode segments, (x)
squares with widely spaced horizontal line shading 5334 represent WT6 split-tone
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DCCH mode segments, (xi) squares with narro.wly spaced horizontal line shading 5336
represent WT7 split-tone DCCH mode segments, and (xii) squares with dot shading
5338 represent WT8 split-tone DCCH mode segments.

[00266] In drawing 5304, it may be observed that WT1 is in full-tone DCCH
mode during the first time period 5310 and uses a set of 15 segments (indexed 0-14)
corresponding to logical tone 0 during that time period. In accordance with some
efnbodiments of the invention, a base station allocated a first dedicated control sub-
channel to WTT1, the first dedicated control sub-channel including the set of 15 segments

(indexed 0-14) corresponding to logical tone 0 for use .during 1* time period 5310.

[00267] In drawing 5304, it may also be observed that WT2, WT3, and WT4 are
each split-tone DCCH mode during the first time period 5310 and each use a set of 5
segments indexed ((0, 3, 6,9, 12), (1, 4,7, 10,13), (2, 5,8, 11, 14)j, respectively
corresponding to the same logical tone, logical tone 1 during 1st time period 5310. In
accordance with some embodiments of the invention, a base station allocated a (second,
third, and fourth) dedicated control sub-channel to (WT2, WTS, WT3), the (second,
third, and fourth) dedicated control sub-channels each including a set of 5 segments
with index values ((0, 3, 6, 9, 12), (1, 4, 7, 10, 13), (2, 5, 8, 11, 14)), respectively

corresponding to the same logical tone, logiéal tone 1 during 1st time period 5310.

[00268] In drawing 5304, it may also be observed that WT6, WT7, and WT8 are
each split-tone DCCH mode during the first time period 5310 and each use a set of 5
segments indexed ((0, 3, 6, 9, 12), (1,4, 7, 10, 13), (2, 5, 8, 11, 14)), respectively

_corresponding to the same logical tone, logical tone 2 during 1st time period 5310. In
accordance with some embodiments of the invention, a base station allocated a (fifth,
sixth, and seventh) dedicated control sub-channel to (WT6, WT7, WT8), the (fifth,
sixth, and seventh) dedicated control sub-channels each including a set of 5 segments
with index values ((0,.3, 6, 9, 12), (1, 4,7, 10, 13), (2, 5, 8, 11, 14)), respectively

corresponding to the same logical tone, logical tone 2 during 1st time period 5310.

[00269] In drawing 5304, it may be observed that (WT1, WTS5) are in split-tone
DCCH mode during the second time period 5312 and each uses a set of 5 segments with
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index values (0, 3, 6, 9, 12), (1, 4, 7, 10, 13)), respectively, correspondinig to logical
tone 0 during the second time period 5312. In accordance with some embodiments of
the invention, a base station allocated an (eighth, ninth) dedicated control sub-channel to
(WT1, WTS5), the (eighth, ninth) dedicated control sub-channel including the éet of 5
segments with index (0, 3, 6, 9, 12), (1, 4, 7, 10, 13)), respectively, corresponding to
logical tone 0 during the second time period 5312. WT1 used logical tone 0 during the

first time period, while WT 5 did not use logical tone 0 during the first time period.

[00270] In drawing 5304, it may also be observed that (WT2) is in full-tone
DCCH mode during the second time period 5312 and uses a set of 15 segments indexed
(0-14) corresponding to logical tone 1 duriflg the second time period 5312. In
accordance with some embodiments of the invention, a base station allocated a (tenth)
dedicated control sub-channel to (WT?2), the dedicated control sub-channel including the
~ set of 15 segments indexed (0-14) corresponding to logical tone 1 during the second
time period 5312. It may be noted that WTZ2 is one of the WTs from the set of (WT2,
WT3, WT4) which used logical tone 1 during the first time period 5310. '

[00271] In drawing 5304, it may also be observed that (WT9) is in full-tone
DCCH mode dﬁﬁng the second time period 5312 and each uses a set of 15 segments
iﬁdexed (0-14) corresponding to logical tone 2 during the second time period 5312. In
accordance with some embodiments of the invention, a base station allocated an
(eleventh) dedicated control sub-channel to (WT9), the dedicated control sub-channel
including the set of 15 segments indexed (0-14) corresponding to, logical tone 2 during
the second time period 5312. It may be noted that WT9 is a different WT than the WTs
(WT6, WT7, WT8) which used logical tone 2 during the first time period 5310.

[00272] In some embodiments, the logical tones (tone 0, tone 1, tone 2) are
subjected to an uplink tone hopping operation which determines which physical tones
the logical tones correspond to for each of a plurality of symbol transmission time
periods, e.g., in the first-time period 5310. For example, logical tones 0, 1, and 2 may
be part of a logical channel structure including 113 logical tones, which are hopped, in
accordance with a hopping sequence to a set of 113 physical tones used for uplink

signaling. Continuing with the example, consider that each DCCH segment
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" corresponds to a single logical tone and corresponds to 21 successive OFDM symbol
transmission time intervals. In an exemplary embodiment, the logical tone is hopped
such that the logical tone corresponding to three physical tones, with the wireless
terminal using each physical tone for seven. consecutive symbol transmission time

intervals of the segment.

[00273] In an exemplary embodiment using 40 indexed DCCH channel segments
corresponding to a logical tone which repeat on a recurring basis, an exemplary 1% and
2™ time period may each include 39 DCCH segments, e.g., the first 39 DCCH segments
of a beaconslot corresponding to the logical tone. In such an embodiment, if a given
tone is in full-tone format, a WT is allocated by the base station a set of 39 DCCH '
segments for the 1 or 2™ time period corresponding to the allocation. Ifa given tone is
in split-tone format, a WT is allocated a set of 13 DCCH segments for tile 1% or 2™ time
period corresponding to the allocation. In full-tone mode the 40" indexed segment can
also be allocated to and used by the WT in full-tone mode. In split-tone mode, in some

embodiments, the 40™ indexed segment is a reserved se gment.

[00274] Figure 54 is a drawing of a flowchart 5400 of an exemplary method of
operating a wireless terminal in accordance with the present invention. Operation starts
in step 5402 where the wireless terminal is powered on and initialized. Operation
proceeds from step 5402 to steps 5404, 5406, and 5408. In step 5404, the wireless
terminal measures the received power of a downlink null channel (DL.NCH) and
. determines an interference power (N). For example, the Null channel cdrresponds to
predetermined tone-symbols in an exemplary downlink timing and frequency structure
used by the base station serving as the current attachment point for the wireless terminal
in which the base station intentionally does not trénsmit using those fone-symbols;
therefore, received power on the NULL channel measured by the wireless terminal
receiver represents interference. In step 5406, the wireless terminal measures the
received power (G*Po) of a downlink pilot channel (DL.PICH). In step 5408, the
wirel,ess' terminal measures the signal to noise ratio (SNRy) of the downlink pilot

channel (DL.PICH). Oper;_ation proceeds from steps 5404, 5406, and 5408 to step 5410.
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[00275] In step 5410, the wireless terminal calculates the saturation level of the
downlink signal to noise ratio as a function of: the interference power, measured
received power of the downlink pilot channel, and measured SNR of the downlink pilot
channel. For example, saturation level of the DL SNR = 1/ag = (1/SNRg - NAGPy))!.
Operation proceeds from step 5410 to steps 5412. In step 5412, the wireless terminal
selects the closet value from a predetermined table of quantized level of saturation level
of downlink SNR to represent the calculated saturation level in a dedicated control
channel report, and the wireless terminal generates the report. Operation proceeds from
. step 5412 to step.5414. In step 5414, the wireless terminal transmits the generated
| report to the base station, said generated report being communicated using a dedicated
control channel segment allocated to the wireless terminal, e.g., using a predetermined
portion of a predetermined indexed dedicated control channel segment. For exarrple,
the exemplary WT may be in a full-tone format mode of DCCH operation using the
repetitive reporting structure of Figure 10, and the report may be the DLSSNR4 reports
of DCCH segment 1036 with index numbers s2= 36.

[00276] Figure 55 is a drawing of an exemplary wireless te;rminal 5500, e.g.,
mobile node, implemented in accordance with the present invention and using methods
of the present invention. Exemplary WT 5500 may be any of the wireless terminals of - '
the exemplary system of Figure 1. Exemplary wireless terminal 5500 includes a '
receiver module 5502, a transmitter module 5504, a processor 5506, user I/O devices
5508, and a memory 5510 coupled together via a bus 5512 over which the wireless

terminal 5500 interchanges data and information.

[00277] The receiver module 5502, e.g., an OFDM receiver, is coupled to a
.receiv'e antenna 5503 via which the wireless terminal 5500 receives downlink signals
from base stations. Downlink signals received by the wireless terminal 5500 include:
.mode con;trol signals, mode control request response signals, assignment signals
including the assignment of user identifiers, e.g., an ON identifier associated with a
logical uplink dedicated control channel tone, uplink and/or downlink traffic channel
assignment signals, downlink traffic channel signals, and downlink base station
identification signals. Receiver module 5502 includes a decoder 5518 via which the

wireless terminal 5500 decodes received signals which had been encoded prior to
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transmission by the base station. The tlzansmitter module 5504, e.g., an OFDM
transmitter, is coupled to a transmit antenna 5505 via which the wireless terminal 5500
transmits uplink signals to base stations. In some embodiments, the same antenna is
_used for transmitter and receiver. Uplink signals transmitted by the wireless terminal
include: mode request signals, access signals, dedicated control channel segment signals
during first and second modes of operation, and uplink traffic channel signals.
Transmitter module 5504 includes an encoder 5520 via which the wireless terminal
5500 encodes at least some uplink signals prior to transmission. Encoder 5520 includes
a 1* coding module 5522 and a 2™ coding module 5524. 1% coding module 5522 codes
. information to be transmitted in DCCH segments during the first mode of operation
according to a first coding method. 2™ coding module 5524 codes information to be
transmitted in DCCH segments during the second mode of operation according to a

second coding method; the first and-second coding methods are different.

[00278]. User I/O devices 5508, e.g., microphone, k-e:yboérd, keypad, mouse,
switches, camera, display, speaker, etc., are used to input data/information, output
data/information, and control at least some functions of the wireless terminal, e.g.,
initiate a communications session. Memory 5510 includes routines 5526 and
data/information 5528. The processor 5506, e.g., a CPU, executes the routines 5526
and uses the data/information 5528 in memory 5510 to control the operation of the

wireless terminal 5500 and implement methods of the present invention.

[00279] Routines 5526 include a communications routine 5530 and wireless
terminal control routines 5532. The communications foutine 5530 implements the
various communications protocols used by the wireless terminal 5500. The wireless
terminal control routines 5532 control opération of the wireless terminal 5500 including
controlling operation of the receiver module 5502, transmitter module 5504 and user I/O
devices 5508. Wireless terminal control routines 5532 include a first mode dedicated
control channel communications module 5534, a second mode dedicated control
channel communications module 5536, a dedicated control channel mode control
module 5538, a mode request signal generation module 5540, a response detection

module 5542, and an uplink dedicated control channel tone determination module 5543.
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[00280] The first mode dedicated control channel commuinications module 5534
éontrol§ dedicated control channel communications using a first set of dedicated control
channel segments during a first mode of operation, said first set including a first number
of control channel segments for a first period of time. The first mode is, in some
embodiments, a full tone mode, of dedicated control channel operation. The second
mode dedicated control channel communications module 5536 controls dedicated
control channel communications using a second set of dedicated control channel
segments during a second mode of operation, said second set of dedicated control
channel segments corresponding to a time period having the same duration as said first
period of time, said second set of dedicated control channel segments including fewer
segments than said first number of dedicated control channel segments. The second
mode is, in some embodiments, a split-tone mode, of dedicated control channel

_operation. In various embodiments, a dedicated control channel segment whether in the
first mode or the second mode of operation uses the same amount of uplink air link
resources, e.g., the same number of tone-symbols, e.g., 21 tone-symbols. For example,
a dedicated control channel segment may corréspond to one logical tone in the timing
and frequency structure being used by the base station, but may correspond to three
physical tones with three sets of seven tone-symbols each being associated with a

different physical uplink tone in accordance with uplink tone hopping information.

[00281] DCCH mode control module 5538, in some embodiments, controls
switching into one said first mode of operation and said second mode of operation in
response to a received mode control signal from a base station, e.g., a mode control
command signal from a base station. In some embodiments, the mode control signal
also identifies, for the split tone mode of operation, which set of uplink dedicated
control channel segments is associated with the split tone mode of operation. For
example, for a given logical DCCH channel tone, in split tone operation, there may be a -
plurality, e.g., three, non-overlapping sets of DCCH segments and the mode control
signal may identify which of the sets is to be associated with the wireless terminal.

"DCCH mode control module 5538, in some embodiments, controls switchihg into a
requested mode of operation which is one of the first mode of operation, e.g., full-tone
DCCH mode, and the second mode of operation, e.g., split-tone DCCH mode, in

response to a received affirmative request acknowledgment signal.
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[00282] Mode request generation module 5540 generates a mode request signal
indicating a requested mode of DCCH operation. Response detection module 5542
detects a response to said mode request signal from the base station. The output. of
respons.e detection module 5542 is used by the DCCH mode control module 5538 to
determine if the wireless terminal 5500is to be switched into the requeéted mode of

operation.

[00283] Uplink DCCH tone determination module 5543 determines the physical
tone to which an assigned logical DCCH tone corresponds to over time based on the

uplink tone hopping information stored in the wireless terminal.

[00284] Data/information 5528 includes user/device/session/resource information
5544, system data/information 5546, current mode of operation information 5548,
terminal ID information 5550, DCCH logical tone information 5552, mode request
signal information 5554, timing information 5556, base station identification
information 5558, data 5560, DCCH segment signal information 5562, and mode
request response signal information 5564. User/device/session/resource information

~5544 includes information corresponding to peer nodes in communications sessions
with WT 5500, address information, routing information, session information including
authentication information, and resource information including allocated DCCH
segments and uplink and/or downlink traffic channel segments associated with the
communications session which are allocated to WT 5500. Current mode of operation
information 5548 includes information identifying whether the wireless terminal is
currently in a first, e.g., full-tone DCCH mode of operation, or a second, e.g., split-tone
DCCH mode of operation. In some embodiments, the first and §econd modes of
operation with respect to the DCCH both correspond to wireless terminal On states of
operation. Current mode of operation information 5548 also includes information
identifying other modes of wireless terminal operation, e.g., sleep, hold, etc. Terminal
identifier information 5550 includes base station assigned wireless terminal identifiers,
e.g., registered user identifier and/or an ON state identifier. In some embodiments, the
ON state identifier is associated with a DCCH logical tone being used by the base

station sector attachment point which allocated the On state identifier to the wireless
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terminal. DCCH logical tone information 5552 includes, when the wireless terminal is
in one of first mode of DCCH operation and a second mode of DCCH operation,
information identifying the DCCH logical tone currently allocated to the wireless
terminal to use when communicating uplink DCCH segment signals. Timing
information 5556 includes information identifying the wireless terminals current timing
within the repetitive timing structure being used by the base stations serving as an
attachment point for the wireless terminal. Base station identification information 5558
.includes base station identifiers, ,Base station sector identifiers, and base station tone
block and/or carﬁer identifiers associated with the base station sector attachment point
being used by the wireless terminal. Data 5560 includes uplink and/or downlink user
data being communicated in communications sessions, ¢.g., voice, audio déta, image
data, text data, file data. DCCH segment signal iﬁformation 5562 includes information
to be communicated corresponding to DCCH segments allocated to the wireless
terminal, e.g., information bits to be communicated in DCCH segments representing
various control information reports. Mode réequest signal information 5554 includes
information corresponding to mode request signals generated by module 5540. Mode
request response signal information 5564 includes response information detected by
module 5542.

[00285] System data/information 5546 includes full tone mode DCCH
information 5566, split-tone mode DCCH information 5568, and a plurality of sets of
base station data/information (base station 1 data/information 5570, ..., base station M
data/information 5572). Full tone mode DCCH information 5566 includes channel
structure information 5574 and segment coding information 5576. Full tone mode
DCCH channel structure information 5574 includes information identifying segments
and reports'to be communicated in se gments when the wireless terminal is in a full-tone
DCCH mode of operation. For example, in one exemplary embodiment, there is a
plurality of DCCH tones, e.g., 31 in the DCCH channel, each logical DCCH tone when
in the full-tone mode, following a recurring pattern of forty DCCH segments associated
with the single logical DCCH tone in the DCCH channel. Full tone mode DCCH
segment coding information 5576 includes information used by 1% coding module 5522
to encode DCCH segments. Split-tone mode DCCH information 5568 includes channel

structure information 5578 and segment coding information 5580. Split-tone mode
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DCCH channel structure information 5578 includes information identifying segments
and reports to be communicated iﬁ segments when the wireless terminal is in a split-
tone DCCH mode of operation. For example, in one exemplary embodiment, there is a
plurality of DCCH tones, e.g., 31 in the DCCH chénnel, each logical DCCH tone when
in the split-tone mode is split over time among up to three different WTs. For example,
for a given logical DCCH tone a WT receives a set of 13 DCCH segments to use out of
40 segments in a recurring pattern, each set of 13 DCCH segments being non-
overlapping with the other two sets of 13 DCCH segments. In such an embodiment,
one may consider, e.g., a time interval in the structure including 39 DCCH segments
allocated to a single WT if in the full-tone mode, but partitioned among three wireless
termiﬁals in the split-tone format. Split-tone mode DCCH segment coding information

5580 includes information used By 2™ coding module 5524 to encode DCCH segments.

[00286] In some embodiments, during one time period a given lo'gical DCCH
tone is used in a full-tone mode of operation, while at other times the same logical
DCCH tone is used in a split tone mode of operation. Thus WT 5500 can be allocated a
set of DCCH channel segments in a recurring structure while in the split-tone mode of
DCCH operation which is a subset of a larger set of DCCH channel segments used in

the full-tone mode of operation.

[00287] Base station 1 data/information 5570 includes base station identification
information used to identify base station, sector, .carrier and/or tone block associated
with an attachment point. Base station 1 data/information 5570 also includes downlink
timing/frequency structure information 5582 and uplink timing/frequency structure
information 5584. Uplink timing/frequency structure information 5584 includes uplink

tone hopping information 5586.

[00288] Figure 56 is a drawing of an exemplary base station 5600, e.g., access
node, implemented in accordance with the present invention and using methods of the
present invention. Exemplary base station 5600 may be any of the base stations of the
- exemplary system of Figure 1. Exemplary base station 5600 includes a receiver module

5602, a transmitter module 5604, a processor 5608, an I/O interface 5610, and a
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memory 5612 coupled together via abus 5614 over which the various elements

interchange data and information.

{00289] Receiver module 5602, e.g:, an OFDM receiver, receives uplink signals
from a plurality of wireless terminals via receive antenna 5603. The uplink signals
include dedicated control channel segment signals from wireless terminals, requests for
mode changes, and uplink traffic channel segment signals. Receiver module 5602
includes a decoder module 5615 for decoding uplink signals which were encoded prior
to transmission by the wireless terminals. The decoder module 5615 includes a first
decoder sub-module 5616 and a second decoder sub-module 5618. The first decoder
sub-module 5616 decodes information received in dedicated control channel segments
corresponding to logical tones used in a full-tone DCCH mode qf operation. The
second decoder sub-module 5618 decodes information received in dedicated control
channel Segrnents corresponding to logical tones used in a split-tone DCCH mode of
operation; the first and second decoder sub-modules (5616, 5618) implement different

decoding methods.

[00290] Transmitter module 5604, e.g., an OFDM transmitter, transmits
downlink signals to wireless terminals via transmit antenna 5605. Transmitted
downlink signals include registration signals, DCCH control signals, traffic channel
assignment signals, and downlink traffic channel signals.

[00291] T/O interface 5610 provides an interface for coupling the base station
5600 to other network nodes, e.g., other base stations, AAA server nodes, home agent
nodes, routers, etc., and/or the Internet. I/O interface 5610 allows a wireless terminal
using b'gl_se station 5600 as its pbint of network attachment to commﬁnicate with peer
nodes, e.g., other wireless terminals, in different cells, viaa backhaul communication

network.

[00292] = Memory 5612 includes routines 5620 and data/information 5622. The
processor 5608, e.g. a CPU, executes the routines 5620 and uses the data/information
5622 in memory 5612 to control the operation of the base station 5600 and implement

methods of the present invention. Routines 5620 include a communications routines -
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5624, and base station cdntrol routines 5626. The communications routines 5624
implement the various communications protocols used by the base station 5600. Base .
station control routines 5626 include a control channel resource allocation module 5628,
a logical tone dedication module 5630, a wireless terminal dedicated control channel

mode control module 5632, and a scheduler module 5634.

[00293] The control channel resource allocation module 5628 allocates dedicated
control channel resources including logical tones corresponding to dedicated control
channel segments in an uplink. The control channel resource allocation module 5628
includes a full tone allocation sub-module 5636 and a split-tone allocation sub-module
5638. The full tone allocation sub-module 5636 allocates one of said logical tones
corresponding to the.dedicated control channel to a single wireless terminal. 'Thé split-
tone allocation sub-module 5638 allocates different sets of dedicated control channel
segments corresponding to one of the logical' tones corresponding to the dedicated
control channel to a plurality of wireless terminals to be used on a time shared basis
with each of the plurality of wireless terminal being dedicated a different non-
overlapping portion of time in which said logical tone is to be used on a time shared
basis.” For example, in some embodiments, a single logical dedicated control channel
tone may be allocated to and shared by up three' wireless terminals in the split-tone
mode of operation. At any given time full tone allocation sub-module 5636 may be
operating on none, some, or each of the DCCH channel tonesi at any given time tﬂe
split-tone allocation sub-module 5638 may be operating on none, some, or each of the
DCCH channel tones.

[00294] The logical tone dedication module 5630 controls whether a logical
dedicated control channel tone is to be used to implement a full tone dedicated control
channel or a split-tone dedicated control channel. The logical tone dedication module
5630 is responsive. to wireless terminal loading to adjﬁst the number of logical tones
dedicated to full-tone dedicated control channels and to split-tone dedicated control
channels. In some embodiments, the logical tone dedication module 5630 is responsive
to requésts from a wireless terminal to operate in either a full-tone mode or a split-tone
mode and adjusts the allocation of logical tones as a function of received wireless

terminal requests. For example, base station 5600, in some embodiments, for a given
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sector and uplink tone block uses a set of logical tones for the dedicated control
chanhels, e.g., 31 logical tones, and at any given time the logical dedicated control
channel tones are partitioned among full-tone mode logical tones and split-tone mode

logical tones by logical tone dedication module 5630.

[00295] Wireless terminal dedicated control channel mode control module 5632
geﬁerates control signalé for indicating logical tone assignments and dedicated control
channel mode éssignments to wireless terminals. In some embodiments, a wireless
terminal is assigned an ON state identifier by the generated control signals, and the
value of the ON identifier is associated with a particular logical dedicated control
channel tone in the. ﬁplink channel structure. In some embodiments, the assignments
generated by module 5632 indicate that a wireless terminal corresponding to an

-assignment should operafe in a'full tone or split-tone mode with respect to an assigned
lo gicai tone. The split tone mode assignments further indicate which of a plurality of '
segments corresponding to an assigned logical dedicated control channel tone the

wireless terminal corresponding to the assignment should use.

[00296] Scheduler module 5634 schedules uplink and/or downlink traffic channel
segments to wireless terminals, e.g., to wireless terminals which are using the base .
station 5600 as their point of network attachment, are in an On state and currently have

an assigned dedicated control channel either in split-tone mode or full-tone mode.

[00297] Data/information 5622 includes system data/information 5640, current
DCCH logical tone implementafcion information 5642, received DCCH signal
information 5644, DCCH control signal information 5646, and a. plurality of sets of
wiréless terminal data/information 5648 (WT 1 data/information 5650, ..., WT N
data/information 5652). System data/information 5640 includes full tone mode DCCH
information 5654, split-tone mode DCCH information 5656, downlink timing/frequency
structure information 5658 and uplink timing/frequency structure information 5660.
Full-tone mode DCCH information 5654 includes full-tone mode channel structure
information 5662 and full tone mode segment coding information 5664. Split-tone
mode DCCH information 5656 includes split-tone mode channel structure information

' 5666 and split-tone mode segment coding information 5668. Uplink timing/frequency
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structure information 5660 includes uplink tone hopping information 5660. Each single
logical tone in an uplink tone block channel structure corresponds to a physical tone
which is hopped in frequency over time. For example consider a single logical
dedicated control channel tone. In some embodiments, each DCCH segment
corresponding to the single logical DCCH tone comprises 21 OFDM tone-symbols
correspondiﬁg to a first physical tone used for seven consecutive OFDM symbol time
periods, a second physical tone used for seven consecutive OFDM symbol time periods,
and a third physical tone used for seven consecutive OFDM symbol. time periods, the
first, second, and third tones being selected in accordance with an implemented uplink
tone-hopping sequence known to both the base station and wireless terminal. For at
least some of the dedicated control channel logical tones for at ieast some DCCH

segments, the first, second and third physical tones are different.

[00298] Current DCCH logical tone implementation information 5642 includes
information identifying the decisions of logical tone dedication module 5630, e.g.,
whether each gi-ven logical - dedicated control channel tone is currently being used in
full-tone format or split-tone format. Received DCCH signal information 5644 includes
information received on any of the dedicated control channel segments in the uplink
dedicated contro! channel structure of the base station 5609. DCCH control signal
information 5646 includes assignmerit informatidn corresponding to assigning dedicated
control channel logical tones and modes of dedicated control channel operation. DCCH
control signal information 5646 also include;s received requests from a wireless terminal
for'a dedicated control channel, requests for a DCCH mode of operation, and/or requests
for a change of DCCH mode of operation. DCCH control signal information 5646 also
includes acknowledgment signaling information in response to received requests from

wireless terminals.

[00299] WT I data/information 5650 includes identification inférmation 5662,
received DCCH information 5664, and user data 5666. Identification information 5662
includes a base station assigned WT On identifier 5668 and mode information 5670. In
some embodiments, the base station assigned On identifier value is associated with a
logical dedicated control channel tone in the uplink channel structure used by the base

station. Mode information 5650 includes information identifying whether the WT is in
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a full-tone DCCﬁ mode of operation or é split-tone mode DCCH mode of operation,
and when the WT is in a split tone-mode information associating the WT with a subset
of DCCH segments associated with the logical tone. Received DCCH information 5664
includes received DCCH reports associated with WT1, e.g., conveying uplink traffic
channel requests, beacon ratio reports, power reports,-self-noise reports, and/or signal to
noise ratio reports. User data 5666 includes uplink and/or downlink traffic channel user
data associated with WT1, e.g., voice data, andio data, image data, text data, file data,
etc., corresponding to communications sessions and communicated via uplink and/or

downlink traffic channel segments allocated to the WT1.

[00300] Figure 57 is a drawing of an exemplary wireless terminal 5700, e.g.,
mobile node, implemented in accordance with the present invention and using methods
of the present invention. Exemplary WT 5700 may be any of the wireless terminals of
the exemplary system of Figure 1. Exemplary wireless terminal 5700 includes a
receiver module 5702, a transmitter module 5704, a processor 5706, user /O devices
5708, and a memory 5710 coupled together via a bus 5712 over which the wireless

terminal interchanges data and information.

[00301] The receiver module 5702, e.g., an OFDM receiver, is coupled to a
receive ant-enna 5703 via which the wireless terminal 5700 receives downlink signals
from base stations. Downlink signals received by the wireless terminal 5700 include
beacon signals, pilot signals, registration response signals, power control signals, timing
control signals, assignments of wireless terminal identifiers, e.g., an On state identifier
corresponding to a DCCH channel logical tone, other DCCH assignment information,
e.g., used to identify a set of DCCH channel segments in a uplink repetitive structure,
assignments of uplink traffic channel segments and/or assignment of downlink traffic
channel segments. Recéiver module 5702 includes a decoder 5714 via which the
wireless terminal 5700 decodes received signals which had been encoded prior to
transmission by the base station. The transmitter.-module 5704, e.g., an OFDM
transmitter, is coupled to a transmit antenna 5705 via which the wireless terminal 5700
transmits uplink signals to base stations. Uplink signals transmitted by the wireless
terminal 5700 include: access signals, handoff signals, power control signals, timing

control signals, DCCH channel segment signals, and uplink traffic channel segment
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signals. DCCH channel segment signals include initial DCCH report set signals and
scheduled DCCH report set signals. In some embodiments, the same antenna is used for
transmitter and receiver. Transmittet module 5704 includes an encoder 5716 via which

the wireless terminal 5700 encodes at least some uplink signals prior to transmission.

[00302] User VO devices 5708, e.g., microphone, keyboard, keypad, mouse,

- switches, camera, display, speaker, etc., are used to input data/information, output
data/information, and control at least some fqnctions of the wireless terminal, e.g.,
initiate a communications session. Memory 5710 includes routines 5718 and .
data/information 5720. The processor 5706, e.g., a CPU, executes the routines 5718
and uses the data/information 5720 in memaory 5710 to control the operation of the

wireless terminal 5700 and implement methods of the present invention.

[00303] . Routines 5718 include a communications routine 5722 and wireless
terminal control routines 5724. The communications routine 5722 implements the
various communications protocols used By the wireless terminal 5700. The wireless
terminal control routines 5724 control operation of the wireless terminal 5700 including
controll.ing operation of the receiver module 5702, transmitter module 5704 and user /O
devices 5708. Wireless terminal control routines.5724 include a report transmission
control module 5726, an initial report generation module 5728, a scheduled report
generation module 5730, and a timing control module 5732. The report transmission
control module 5726 includes a handoff detection module 5734. The initial report

generation module 5728 includes a report size set determination sub-module 5736.

[00304] Report transmission control module controls the wireless terminal 5700
to transmit an initial information report set following the transition by said wireless
terminal from a first mode of operation to a second mode of operation and to transmit
scheduled reports according to an uplink reporting schedule following transmission of
said initial report set. In some embodiments the first mode of operation is one of a sleep
state and a hold state and the second mode of operation is an ON state, e.g., an On state
in which the wireless terminal is permitted to transmit user data: In various
embodiments, in the second mode, e.g., ON state, the wireless terminal has a dedicated

uplink reporting channel for reporting information including requests for uplink traffic
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channel resources which can be used to transmit user data. In various embodiments, in
the first mode, e.g., sleep state or Hold state, the wireless terminal does not have a
dedicated uplink reporting channel for reporting information including requests for

uplink traffic channel resources which can be used to transmit user data.

[00305] The initial report generation module 5728, which is responsive to the
report transmission control module 5726, generates an initial information report set as a
function of a point in time with respect to an uplink transmission schedule at which said
initial report set is to be transmitted. Scheduled report generation module 5730
generates scheduled report information sets to be transmitted following s'aid initial
information report. The timing control module 5732 correlates the uplink repo.rting
structure based on downlink signals received from the base station, e.g., as part of
closed loop timing control. In somé embodiments, the timing control module 5732 is
implemented, either partially or eﬁtirely as a timing control circuit. The handoff
detection module 5734 detects a handoff from a first access node attachment point to a
second access node attachment point and controls the wireless terminal to generate an
initial information report set following certain types of identified handoffs, the
generated initial information report set to be transmitted to the second access node
attachment point. The certain types of identified handoffs include, in some
embodiments, handoffs in which the wireless terminal transitions though an access state
of operation with respect to the second access node attachment point before going to an
On state with respect to the second access node. For example, the first and access node
attachment points may correspond tb different access nodes located in different cells
which are not timing synchronized with respect to one another and the wireless terminal
needs to go through the access state to achieve timing synchronization with respect to

the second access node.

[00306] The handoff detection module 5734 controls the wireless terminal to
forgo the generation and transmission of an initial information report following a
handoff from a first access node attachment point to a second access node attachment
point, under certain other types of handoffs, and to proceed directly into transmitting
scheduled report information sets. For example, the.first and second access node

attachment points may be timing synchronized and correspond to the same access node,
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e.g., different adjacent sectors and/or tone blocks, and the certain other type of handoff
is, e.g., a handoff which involves a transition from an ON state with respect to the first
attachment point to an On state with respect to the second attachment point without

having to transition through an access state.

[60307] Report set size determination sub-module 5736 determines an initial
report set size as a function of the point in time with respect to the uplink transmission
schedule at which said initial report is to be transmitted. For example, an initial report
information set size is, in some embodiments, one of a plurality of set sizes, e.g.,
corresponding to one, two three, four or five DCCH segments, depénding upon where in

.the uplink timing strﬁcture the initial report transmission is to be started, e.g., the point
within a superslot. In some embodiments, the types of reports included in the initial
report set is a function of where in the uplink timing structure the initial report
transmission is to be started, e.g., depending upon the superslot location within a

beaconslot.

[00308] Data/information 5720 includes user/device/session/resource information
5738, system data/information 5740, base station identification information 5742,
terminal identification information 5744, timing control information 5746, current state
of operation information 5748, DCCH channel information 5750, initial report time
information 5752, determined initial report size information 5754, initial report control
information 5756, generated initial report information set 5758, generated scheduled
information report information sets 5760, handoff information 5762, uplink traffic
request information 5764, and user data 5766. The initial report control information

includes size ihformation 5768 and time information 5770.

[00309] User/device/session/resource information 5738 includes information user
identification information, e.g., user log-in IDs, passwords and user priority
information, device information, e.g., device identification information and device
characteristic parameters, session information, e.g., information pertaining to peers, e.g.,
-other WTs in communications sessions with WT 5700, communications session

information such as session keys, addressing and/or routing information, and resource
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information, e.g., upiink and/or downlink air link segments and/or identifiers allocated
to the WT 5700.

[00310] System data/information 5740 includes a plurality of sets of base station
information (base station 1 data/information 5772, ..., base station M data/information
5774), recurring uplink reporting structure information 5780, and initial DCCH report
~ information 5790. Base station 1 data/information 5772 includes downlink
timing/frequency structure information 5776 and uplink timing/frequency structure

information 5778. Downlink timing/frequency structure information 5776 includes
downlink logical tone structure identifying various channels and segments, e.g.,
assignment, beacon, pilot, downlink traffic channel,. etc., in a repetitive downlink
structure and identifying timing, e.g., OFDM symbol time duration, indéxing, groupings
of OFDM symbol times, e.g., into slots, superslots, beaconslots, ultraslots, etc.
Information 5776 also includes base station identification information, e.g., cell, sector,
and carrier/tone block identification information. Information 5776 also includes
downlink tone hopping information used to map logical tones to physical tones. Uplink
‘ timing/frequency structure information 5778 includes uplink logical tone structure
identifying various channels and segments, e.g., access, assignment, power control
channels, timing control.channels, dedicated control channel (DCCH), uplink traffic
channel, etc., in a repetitive uplink structure and identifying timing, e.g., OFDM symbol
time duration, indexing, groupings of OFDM symbol times, €.g., into halfslots, slots,
superslots, beaconslots, ultraslots, etc., as well as information correlating the downlink
to uplink timing BS1, e.g., a timing offset between the uplink and downlink repetitive
timing structures at the base station. Information 5778 also includes uplink tone

hopping information used to map logical tones to physical tones.

[00311] Recurring uplink reporting structure information 5780 includes DCCH
reports’ format information 5782, and DCCH report sets information 5784. DCCH -
report sets information 5784 includes sets information 5786 and time information 5788.
For example, the récurring uplink reporting structure information 5780 includes,.in
some embodiménts, information identifying a recurring pattern of a fixed number of -
indexed DCCH segmeits, e.g., 40 indexed DCCH segments. Each of the indexed
DCCH segments includes one of more types of DCCH reportts, e.g., uplink traffic
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channel request reports, interference reports such as beacon ratio reports, different SNR
reports, etc. The format of each of the different types of reports is identified in DCCH
reports' format information 5782, e.g., for each type of report associating a fixed
number of information bits with different potential bit patterns and interpretations 6f
information conveyed by the corresponding bit pattern. DCCH report sets information
5784 identifies different grouping of reports associated with different indexed segments
in the recurring DCCH reporting structure. Sets information 5786 identifies for each
indexed DCCH segment identified by a corresponding time information entry 5788 a set
of reports communicated in the segment and the order of those reports in the segment.
For example in one exemplary embodiment, an exemplary DCCH segment with index
value = 6 includes 5 bit uplink transmission power backoff report and a 1 bit uplink

.traffic channel segment request report, while a DCCH segment with an index value = 32
includes a 3 bit downlink difference signal to noise ratio report and a 3 bit uplink traffic
channel réquest report. (See Figure 10.)

[00312] Initial DCCH report information 5790 includes format information 5792
and report set information 5794. The format information 5792 includes information
indicating the format of initial reports sets to be transmitted. In some embodiments, the
formats of the initial reports, groupings, and/or number of initial reports to be
transmitted in an initial report set depend on the time at which the initial report set is to
be transmitted, e.g., with respect to a recurring uplink timing structure. Report set
information 5794 includes information identifying ve.lrious initial reports sets, e.g.,
number of reports, types of reports, and ordered grouping of reports, e.g., associated

with DCCH segments to be communicated in the initial report.

[00313] Base station identification information 5742 includes information
identifying the base station attachment point being used by the wireless terminal. Base
station identification information 5742 includes physical attachment point identifiers,

.e.g., cell, sector and carrier/tone block identifiers associated with the base station
attachment point. In some embodiments, at least some of the base station identifier
information is communicated via beacon signals. Base station identification

. information 5742 also includes base station address information. Terminal

identification information 5744 includes base station assigned identifiers associated
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with the wireless terminal, e.g., a registered user identifier and a On stafe identifier, the
On state identifier being associated with a logical DCCH tone to be used by the wireless
terminal. Timing control information 5746 includes received downlink signals from the
base station used by the timing control module 5732 for correlating the uplink reporting
structure, at least some of the received downlink timing control si\gnals being used for
closed loop timing control. Timing control information 5746 also includes information
identifying the current timing with respect to repetitive uplink and downlink timing
structures, e.g., an OFDM symbol transmission time period with respect to the
structures. Current state of operation information 5748 includes information id.entifying
the wireless terminal's current state of operation, e.g., sleep, hold, ON. Current state of
operation information 5.748 also includes information identifying when a WT is in a
full-tone DCCH mode of operation or in a split-tone mode of DCCH operation, in an
access process, or in the process of a handoff. . In addition, current state of operation
information 5748 includes, information identifying whether a wireless terminal is
_comm_lmicating an initial DCCH réport set or communicating recurring reporting
structure information DCCH report sets, when the wireless terminal is assigned a logical
DCCH channel tone to use. Initial report time information 5752 includes information
identifying the point in time with respect to an uplink transmission schedule at which
the initial DCCH report set is to be transmitted.- Determined initial report size
information 5754 is an output of the report set size determination sub-module 5736.
Initial report control information 5756 includes information used by the initial report
generation module 5728 to control the content of an initial report set. Initial report
control information 5756 includes size information 5768 and time information 5770.

" Generated initial report information set 5758 is an initial report set generated by
wireless terminal initial report generation module 5728 using the data/information 5720
including initial DCCH report structure information 5790, initial report control '
information 5756, and information to be included in thé reports of the initial report such
as, e.g., uplink traffic channel request information 5764, SNR information, and
measured interference information. Generated scheduled report information sets 5760
includes generated scheduled information report sets, e.g., each set corresponding toa
scheduled DCCH segmeht to be used by the wireless terminal. The generated scheduled
report information sets 5760 being generated by the scheduled report generation module

5730 using the data/information 5720 including the recurring uplink reporting structure
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" information 5780, and information to be included in the reports of the initial report such
as, e.g., uplink traffic channel request information.5764, SNR information, and
measured interference information. .Uplink traffic request information 5764 includes
information pertaining to requests for uplink traffic channel segment resources, e.g.,
number of frames of uplink user data to be communicated corresponding to different
request group queues. User data 5766 includes, voice data, audio data, image data, text
data, file data to be communicated via uplink traffic channel segments and/or received

via downlink traffic channel segments.

[00314] Figure 58 is a'drawing of an exemplary base station 5800, e.g., access
node, implemented in accordance with the present invention and using methods of the
present invention. Exemplary base station 5800 may be any of the base stations of the
exemplary system of Figure 1. Exemplary base station 5800 includes a receiver module
5802, a transmitter module 5804, a p’rocesso.r 5806, an /O interface 5808, and a
memory 5810 coupled together via a bus 5812 over which the various elements

interchange data and information.

[00315] Receiver module 5802, e.g., an OFDM receiver, receives uplink signals
from a plurality of wireless terminals via receive antenna 5803. The uplink signals
include dedicated control channel report information sets from wireless terminals,
access signals, requests for mode changes, and uplink traffic channel segment signals.
Receiver module 5802 includes a decoder module 5814 for decoding uplink signals

which were encoded prior to transmission by the wireless terminals.

[00316] Transmitter module 5804, e.g., an OFDM transmitter, transmits
downlink signals to wireless terminals via transmif antenna 5805. Transmitted
ddwrilink signals include registration signals, DCCH control signals, traffic channel
assignment signals, and downlink traffic channel siﬁnais. '

[00317] VO interface 5808 provides an interface for coupling the base station
5800 to other network nodes, e.g., other base stations, AAA server nodes, home agent
nodes, routers, etc., and/or the Internet. /O interface 5808 allows a wireless terminal

using base station 5800 as its point of network attachment to communicate with peer
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.nodes, e.g., other wireless terminals, in different cells, via a backhaul communication

network.

[00318] Memory 5810 includes routines 5820 and data/information 5822. The
processor 5806, e.g. a CPU, executes the routines 5820 and uses the data/information-
5822 in memory 5810 to control the operation of the base station 5800 and implement
methods of the present invention. Routines 5820 include a communications routines
5824 and base station control routines 5826. The communications routines 5824
implement the various communications protocols used by the base station 5800. Base

station control routines 5826 include a scheduler module 5828, a report set -
. interpretation module 5830, an access module 5832, a handoff module 5834, and a

registered wireless terminal state transition module 5836.

[00319] Scheduler module 5828 schedules uplink and/or downlink traffic channel
segments to wireless terminals, e.g., to wireless terminals which are using the base
station 5800 as their point of network attachment, are in an On state and currently have

an assigned dedicated control channel either in split-tone mode or full-tone mode.

[00320] Report set interpretation module 5830, e.g., a DCCH report set
interpretation module, includes an initial report set interpretation sub-module-5838 and
a recurring reporting structure report set interpretation sub-module 5840. Report set
interpretation module 5830 interprets each received DCCH report set in accordance with
the initial DCCH report information 5850 or the recurring uplink reporting structure
information 5848. Report set interpretation module 5830 is responsive to transitions by
wireless terminals to the ON state. Report set interpretation module 5830 interprets as
an initial information report set, a DCCH report information set received from a
wireless terminal immediately after one of: a mi gfation of the wireless terminal to an On
state from a hold state with respect to the current connection, a migration of the wireless
terminal to an On state from an access state with respect to the current conﬁection, anda
migration of the wireless terminal to an On state from an On state which existed with -
respect to another connection prior to a handoff to the base station. Report set
interpretation module 5830 includes an initial report set interpretation sub-module 5838

and a recurring reporting structure report set interpretation sub-module 5840. Initial
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report set interpretation sub-module 5838 processes received information report sets,
e.g., corresponding to a received DCCH segment, which have been determined to be an
initial DCCH report set, using data/information 5822 including initial DCCH report
information 5850, to obtain interpreted initial report set information. Recurring
‘reporting structure report set interpretation sub-module 5840 processes received
information repott sets, e.g., corresponding to a received DCCH segment, which have
been determined to be a recurring reporting structure DCCH report set, using
data/information 5822 including recurring uplink reporting structure information 5848,

to obtain interpreted recurring structure report set information.

[00321] Access module 5832 controls operations relating to wireless terminal
access operations. For example, a'wireless terminal transitions through the access mode
to an On state achieving uplink timing synchronization with a base station attachment
point and receiving 2 WT On state identifier associated with a logical DCCH channel

_tone in the uplink timing and frequency structure to be used to communicate uplink
DCCH segment signals. Following this transition to the On state, the initial report set
interpretation sub-module 5838 is activated to process DCCH segments for the
remainder of a superslot, e.g., one, two, three, four, or five DCCH segments, then
operation is transferred to the recurring reporting structure report set interpretation sub-
module 5840 to process subsequent DCCH segments from the wireless terminal. The
number of DCCH segments and/or the format used for those segments processed by
module 5838 before transferring control to module 5840 is a function of the time at

which the access occurs with respect to the recurring uplink DCCH reporting structure.

[00322] Handoff module 5834 controls operations pertaining to handoffs a
wireless terminal from 6ne attachment point to another attachment point. For example,
a wireless terminal in an ON state 6f operation with a first base station attachment point
may perform a handoff operation to base station 5800 to transition into an ON state with
respect to a second base station attachment point, the second base station attachment '
point being a base station 5800 attachment point, and the handoff module 5834 activates -

the initial report set interpretation sub-module 5838.
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[00323] Registered wireless terminal state transition module 5836 performs
operations related to mode changes of wireless terminals which have registered with the
base station. For example, a registered wireless terminal currently in a Hold state of
operation in which the wireless terminal is precluded from transmitting uplink user data
may transition to an On state of operation in which the WT is assigned an ON state
identifier associated with a DCCH logical channel tone and in which the wireless
terminal can receive uplink traffic channel segments which are to be used to
communicate uplink user data. Registered WT state transition module 5836 activates
initial report set interpretation sub-module 5838 in response to the mode transition from

Hold to ON of the wireless terminal.

[00324] Base station 5800 rﬂanages a plurality of ON state wireless terminals.
For a set of received DCCH segments, communicated from different wireless terminals,
- corresponding to the same time interval, the base station, at some times, processes some
of the segments using the initial report set interpretation sub-module 5838 and some of

the reports using the recurring reporting structure set interpretation sub-module 5840.

[00325] Data/information 5822 includes system data/information 5842, access
signal information 5860, handoff signal information 5862, mode transition signaling
information 5864, time information 5866, current DCCH log_ical tone implementation
information 5868, received DCCH segments information 5870, base station

identification information 5859, and WT data/information 5872.

[00326] ° System data/information 5842 includes downlink timing/frequency
structure information 5844, uplink timing/frequency structure information 5846,
recurring uplink reporting structure information 5848, and initial DCCH report
information 5850. Recurring uplink reporting structure information 5848 includes
DCCH reports' format information 5852 and DCCH report sets information 5854.
DCCH report sets information 5854 includes sets information 5856 and time
information 5858. Initial DCCH report information 5850 includes format information

5851 and report set information 5853.
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[00327] Downlink timing/frequency structure information 5844 includes
downlink logical tone structure identifying various channels and segments, e.g.,
assignment, beacon, pilot, downlink traffic channel, etc., ina répetitive downlink
structﬁre and identifying timing, e.g., OFDM symbol time duration, indexing, groupings
of OFDM symbol times, e.g., into slots, superslots, beaconslots, ultraslots, etc.
Information 5844 also includes base station identification information, e.g., cell, sector,
and carrier/tone block identification information. Information 5844 also includes
downlink tone hopping information used to map logical tones to physical tones. Uplink
timing/frequenéy structure information 5846 includes uplink logical tone structure
identifying various channels and segments, e.g., access, assignment, power control
channels, poWer control c;hannels, dedicated control.channel (DCCH), uplink traffic
channel, etc., in a repetitive uplink structure and identifying timing, e.g., OFDM symbol
time duration, indexing, groupings of OFDM symbol times, e.g., into halfslots, slots,
superslots, beaconslots, ultraslots, etc., as well as information correlating the downlink
to uplink timing, e.g., a timing offset between the uplink and downlink repetitive timing
structures at the base station. Information 5846 also includes uplink tone hopping

information used to map logical tones to physical tones.

[00328] Recurring uplink reporting structure information 5848 includes DCCH
reports' format information 5852, and DCCH report sets information 5848. DCCH
report sets information 5854 includes sets information 5856 and time information 5858.
For example, the recurring uplink reporting structure information 5848 includes, in
some embodiments, information identifying a recurring pattern of a fixed number of
indexed DCCH segments, e.g., 40 indexed DCCH segments. Each of the indexed
DCCH segments includes one of more types of DCCH reports, e.g., uplink traffic
channel request reports, interference reports such as beacon ratio reports, different SNR
reports, etc. The format of each of the different types of reports is identified in DCCH
reports' format information 5852, e.g., for each type of report associating a fixed
number of information bits with different potential bit patterns and interpretations of
information conveyed by the corresponding bit pattern. DCCH report sets information
5854 identifies different grouping of reports associated with different indexed segments
in the recurring DCCH reporting structure. Sets information 5856 identifies for each

indexed DCCH segment identified by a corresponding time information entry 5858 a set .
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of reports communicated in the segment and the order of those reports in the segment.
For example in one exemplary émb‘odjment, an exemplary DCCH segment with index
value = 6 includes 5 bit uplink transmission power backoff report and a 1 bit uplink
traffic channel segment request report, while a DCCH segment with an index value =32
includes a 3 bit downlink delta signal to node ratio report and a 3 bit uplink traffic
channel request report. (See Figure 10.)

[00329]- Initial DCCH report information 5850 includes format information 5851
and report set information 5853. The format information 5851 includes information
indicating the format of initial reports sets to be transmitted. In some embodiments, the
‘formats of the initial reports, groupings, and/or number 6f initial reports to be
transmitted in an initial report set depend on the time at which the initial report-set is to
be transmitted, e.g., with respect to a recurring uplink timing structure. Report set
information 5853 inclucies information identifying various initial reports sets, e.g., -
numb;r of reports, types of reports, and ordéred grouping of reports, e.g., associated

with DCCH segments to be communicated in the initial report set.

[00330] Base station identification information 5859 includes information
identifying the base station attachment point being used by the wireless terminal. Base
station identification information 5859 includes physical attachment point identifiers,
e.g., cell, sector and carrier/tone block identifiers associated with the base station
attachment point. In'some embodiments, at least some of the base station identifier
information is communicated via beacon signals.” Base station identification
information also includes base station address information. Access signal information
5860 includes access request signals received from wireless terminals, access response
signals sent to wireless terminal, timing signals related to the access, and base station
internal signaling to activate the initial report interpretation sub-module 5838 in
response to a transition from the access state to.the On state for a wireless terminal.
Handoff signal information 5862 includes information pertaining to handoff operations
including handoff signaling received from other base stations and base station internal
signaling to activate the initial report interpretation sub-module 5838 in responsé to a
transition from a WT ON state of another connc;:tion to a WT On state with respect to a

base station 5800 attachment point connection. Mode transitioning si gnaling
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information 5864 includes signals between a currently registered wireless terminal and
base station 5800 regarding state changes, €.g., a change from hold state to On state, and
‘base station internal signaling to activate the initial report set interpretation sub-module
5é38 in response to state transitions, e.g., Hold to On. Registered WT state transition
médule 5836 also deactivates recurring reporting structure report set interpretation sub-
module 5840 with respect to a wireless terminal in response to some state changes, e.g.,
a wireless terminal transition from ON state to one of Hold state, sleep state, or Off

state. .

[00331] Time information 5866 includes current time information, e.g., an
indexed OFDM symbol time périod_ within a recurring uplink timing structure being
used by the base station. Current DCCH logical tone implementation information 5868
includes information identifying which of the baée stations logical DCCH tones are
currently in a full-tone DCCH mode and which are in a split-tone DCCH mode.
Received DCCH: segments information 5860 includes information from received DCCH
segments corresponding to a plurality of WT users currently assigned logical DCCH .

tones.

[00332] WT data/information 5872 includes a plurality of sets of wireless
terminal information (WT 1 data/information 5874, ..., WT N data/information 5876). -
WT 1 data/information 5874 includes identiﬁcation information 5886, mode
information 5888, received DCCH information 5880, processed DCCH information
5882, and user data 5884. Received DCCH information 5880 includes initial received
report set information 5892 and recurring report structure received report sets
information 5894. Processed DCCH information 5882 includes interpreted initial report
set information 5896 and interpreted recurring structure report sets information 5898.
Identification information 5886 includes a base station assigned wireless terminal

. registration identifier, addressing information associated with WT1. At times, the
identification information 5886 includes a WT On state identifier, the On state identifier
associated with a logical DCCH channel tone to be used by the wireless terminal to
communicate DCCH segment signals. Mode information 5888 includes information
identifying the current state of WT1, e.g., sleep state, Hold state, access state, On state,

in the process of a handoff, etc., and information further qualifying the ON state, e.g.,
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full tone DCCH On or split-tone DCCH On. User data 5884 includes uplink and/or
downlink traffic channel segment information, e.g., voice data, audio data, image data,
text data, file data, etc., to be received from/communicated to a peer node of WT1 ina

communications session with WT1.

[00333] Initial received report set information 5892 includes a set of information
corresponding to a WT1 DCCH segment which was communicated using format in
accordance with an initial reporting information 5850 and is interpreted by module 5838
recovering interpreted initial report information set information 5896. Recurring report
structure received report sets information 5894 includes a set of information
corresponding to a WT1 DCCH segment which was communicated using format in-
accordance with recurring uplink reporting structure information 5848 and is interpreted

by module 5840 recovering a intérpreted recurring report information set information
5898.

[00334] Figure 59 comprising the combination of Figure 59A, Figure 59B and
Figure 59C is a flowchart 5900 of an exemplary method of operating a wireless terminal
in accordance with the present invention. The exemplary method starts in step 5901
where the wireless terminal is powered up and initialized. Operation proceeds from step
5901 to steps 5902 and step 5904. In step 5902, the wireless terminal tracks, on an
ongoing basis, current time in relation to an uplink recurring DCCH reporting schedule
and in relation to uplink tone hopping information. Time infoﬁnation 5906 is output

from step 5902 to be used in other steps of the method. -

. [00335] In step 5904, the wireless terminal receives a base station On state
identifier assbciated with a DCCH logical tone in an uplink channel structure of an
access node serving as the wireless terminal's point of attachment. Operation proceeds
from step 5904 to step 5908. In step 5908, the wireless terminal receives information
identifying whether the wireless terminal should be in a full-tone DCCH mode of
operation or a split-tone DCCH mode of opération, said information indicatiné split-
tone DCCH mode of operation also identifying one among a plurality of sets of DCCH
segments associated with the DCCH logical tone. For example, in an exemplary

embodiment, when in full-tone DCCH mode, a wireless terminal is allocated a single
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logicai DCCH tone corresponds to a recurring set of 40 indexed DCCH segments in an
uplink channel structure, but while in a split-tone mode of operation, a wireless terminal
. is allocated a single logical DCCH tone which is time shared such that the wireless
terminal receives a set of 13 indexed segments in a recurring uplink channel structure
and two other wireless terminals may each be allocated a different set of 13 segments in
the uplink channel structure. In some embodiments the information communicated in
steps 5904 and 5908 are communicated in the same message. Operation proceeds from
step 5908 to step 5910.

[00336] In step 5910, the wireless terminal proceeds to step 5912 if the wireless
terminal has determined that it in full-tone DCCH mode, while operation proceeds to

step 5914 if the wireless terminal has determined that it in split-tone DCCH mode.

[00337] Instep 5912, the wireless terminal identifies DCCH communication
segments allocated to the wireless terminal using time information 5906 and the
identified logical DCCH tone. For example, in an exemplary embodiment, for each
beacon slot, the wireless terminal identifies a set of 40 indexed DCCH segments
corresponding to assigned logical DCCH tone. Operation proceeds from step 5912 to
step 5916, for each identified communications segment. In step 5916, the wireless
termiﬁal using time information 5906, the indexed value of the DCCH segment within
the recurring structure, and stored information associating sets of report types with each
indexed segment, identifies a set of report types to be communicated in the DCCH
communications segment. Operation proceeds from step 5916 via connecting node A
5920 to step 5924.

[00338] In step 5924, the wireless terminal checks as to whether any of report
types identified in step 5916 include a flexible report. If any of the identified report
types indicate a flexible report, then operation proceeds from step 5924 to step 5928;
otherwise operation proceeds from step 5924 to step 5926.

[00339] In step 5926, the wireless terminal, for each fixed type information report

of the segment, maps the information to be conveyed to a fixed number of information
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bits corresponding to the report size, said fixed type of information reports being

dictated by a reporting schedule. Operation proceeds from step 5926 to step 5942.

- [00340] In step 5928, the wireless terminal selects which type of report from
among a plurality of fixed type information report types to include as a flexible report
- body. Step 5928 includes sub-step 5930. In sub-step 5930, the wireless terminal
performs the selection as a function of a report prioritization operation. Sub-step 5930
includes sub-step 5932 and 5934. In sub-step 5932, the wireless terminal considers the
amount of uplink data queued for communication to the access node, e.g., the backlog in
a plurality of request queues, and at least one signal interference measurement, e.g., a
beécon ratio report. In sub-step 5934, the wireless terminal determines an amount of
change in information previously reported in at least one report, e.g., a measured change
in a downlink saturation level of self-noise SNR report. Operation proceeds from step
5928 to step 5936.

[00341] In step 5936, the wireless terminal codes the type of flexible body report
into a type identifier, e.g., a two bit flexible report body identifier. Operation proceeds
from step 5936 to step 5938. In step 5938, the wireless terminal maps the information
to be conveyed in the flexible report body in accordance with the selected report type to
a number of information bits corresponding to the flexible répoﬁ body size. Operation
proceeds from step 5938 to either step 5940 or step.5942; Step 5942 is an optional step,
included in some embodiments. In step 5940, for each fixed type information report of
the segment in addition to the flexible report, map the information -to be conveyed to a
fixed number of information bits corresponding to the report size. Operation proceeds
from step 5940 to step 5942. For example, in some embodiments, a DCCH segment
including a flexible report, when in the full-tone mode utilizes the full number of
information bits communicated by the segment for itself, e.g., the segment conveys 6

- information bits, 2 bits are used for identifying the type of report and 4 bits used for
conveying the body of the report. In such an embodiment, step 5940 is not performed.
In some other embodiments, the total number of bits conveyed by a DCCH segrnent in
the full-tone DC;CH mode is greater than the number of bits represented by the flexible
report and step 5940 is included to utilize the remaining information bits of the segment.

For example, the segment conveys a total of 7 information bits 6 of which are utilized
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by the flexible report and 1 is used for.a fixed one information bit uplink traffic request

report. -

[00342] Instep 5942, the wireless terminal performs coding and modulation
operations to generate a set of modulation symbols to represent the one or more reports
" o be communicated in the DCCH segment. Operation proceeds from step 5942 to step
5944. In step 5944, the wireless terminal, for each modulation symbol of the set of
generated modulation symbols determines, using time information 5906 and tone
hopping information, the physical tone to be used to convey the modulation symbol.
For example, in an exemplary embodiment, each DCCH segment corresponds to 21
OFDM tone-symbols each tone symbol beiné used to convey one QPSK modulation
symbol, each of the 21 OFDM tone-symbols corresponding to the same logical DCCH
tone; however due to uplink tone hopping, 7 OFDM tone symbols in a first set of seven
successive OFDM symbol time periods corresponding to a first physical tone, a second
set of seven OFDM tone-symbols in a second set of seven successive OFDM symbol .
time periods corresponding to a second physical tone, and a third set of seven successive
OFDM symbol time periods corresponding to a third physical tone, the first second and
third physical tones being different. Operation proceeds from step 5944 to step 5946.
In step 5946, the wireless terminal transmits each modulation symbol of the DCCH

segment using the determined corresponding physical tone.

[00343] Returning to step 5914, in step 5914, the wireless terminal identifies
DCCH communication segments allocated to the wireless terminal using time
information 5906, the identified logical DCCH tone, and the information identifying the
one among the plufality 'of sets of DCCH segments. For example, in an exemplary
embodiment, for each beacdn slot, the wireless terminal identifies a set of 13 indexed
DCCH segments qorresponding to assigned logical DCCH tone. Operation proceeds
from step 5914 to step 5918, for each identified DCCH communications segment. In
step 5918, the wireless terminal using time information 5906, the indexed value of the
DCCH segment within the recurring structure, and stored information associating sets of
report types with each indexed segment, identifies a set of report types to be
communicated in the DCCH communications segment. Operation proceeds form step

5916 via connecting node B 5922 to step 5948.
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[00344] In step 5948, the wireless terminal checks as to whether any of report
types identified in step 5918 include a flexible report. If any of the identified report
types indicate a flexible report, then operation proceeds from step 5948 to step 5952;
otherwise operation proceeds from step 5948 to step 5950.

[00345] In step 5950, the wireless terminal, for each fixed type information report
of the segment, maps the information to be conveyed to a fixed number of information
bits corresponding to the report size, said fixed type of information reports being

dictated by a reporting schedule. Operation proceeds from step 5950 to step 5966.

[00346] In step 5952, the wireless terminal selects which type of report from
among a plurality of fixed type information report types to include as a flexible report
body. Step 5952 includes sub-step 5954. In sub-step 5954, the wireless terminal
performs the selection as a function of a report prioritization operation. Sub-step 5954
includes sub-step 5956 and 5958. In sub-step 5956, fhe wireless terminal considers the
amount of uiolink data queued for communication to the access node, e.g., the backlog in
a plurality of request queues, and at least one signal interference measurement, e.g., a
beacon ratio report. In sub-step 5958, the wireless terminal determines an amount of
change in information previously reported in at least one report, €.2., 2 measured change
in a downlink saturation level of self-noise SNR report. Operation proceeds from step
5952 to step 5960.

. [00347] In step 5960, the wireless terminal codes the type of flexible body report
into-a type identifier, e.g., a single bit flexible report body identifier. - Operation
proceeds from step 5960.to step 5962. In step 5962, me wireless terminal maps the
information to be conveyed in the flexible report body in accordance with the selected
report type to a number of information bits corresponding to the flexible report body
size.. Operation proceeds from step 5962 to either step 5964 or step 5966. Step 5964 is
an optional step, included in some embodiments. In step 5964, for each fixed type -
information report of the segment in addition to the flexible report, map the information
to be conveyed to a fixed number of information bits corresponding to the report size.

Operation proceeds from step 5964 to step 5966. For example, in some embodiments, a
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DCCH segment including a flexible report, when in the split-toné mode utilizes the full
number of information bits communicated by the segment for itself, gnd in such an
embodiment, step 5964 is not performed. In some other embodiments, the total number
of bits conveyed by a DCCH segment in the split-tone DCCH mode is greater than the
number of bits represented by the flexible report and step 5940 is included to utilize the
remaining information bits of the segment. For example, the segment conveys a total of
8 information bits 6 of which are utilized by the flexible report and 1 information bit is
used for a fixed one information bit uplink traffic request report, and 1 information bit is
used for another predetermined report type. In some embodiments, the size of the body
of the flexible report varies corresponding to different selections of the type of report to
be conveyed by thé flexible report, e.g., a 4 bit uplink traffic channel request or a five
bit uplink transmission power backoff report, and the remainder of the available bits in

the segment can be allocated to predetermined fixed report types, e.g., 1 or 2 bits.

[00348] In step 5966, the wireless terminal performs. coding and modulation
operations to generate a set of modulation symbols to represent the one or more reports
to be communicated in the DCCH segment. Operation proceeds from step 5966 to step
5968. In step 5968, the wireless terminal, for each modulation symbol of the set of
generated modulation symbols determines, using time information 5906 and tone
hopping information, the physical tone to be used to convey the modulation symbol.

For example, in an .exemplary embodiment, each DCCH segment corresponds to 21
OFDM tone-symbols each tone symbol being used to convey one QPSK modulation
symbol, each of the 21 OFDM tone-symbols corresponding to the same logical DCCH
tone; however due to uplink tone hopping, 7 OFDM tone symbols in a first set of seven
successive OFDM symbol time periods corresponding to a first-physical tone, a second
set of seven OFDM tone-symbols in a second set of seven successive OFDM symbol
time periods corresponding to a second physical tone, and a third set of seven successive
OFDM symbol time periods corresponding to a third physical tone, the first second and
third physical tones being determined in accordance with tone hopping information and
may be different. Operation broceeds from step 5968 to step 5970. In step 5970, the
wireless terminal transmits each modulation symbol of the DCCH segment using the

determined corresponding physical tone.
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[00349] Figure 60 is a flowchart 6000 of an exemplary method of operating a
wireless terminal to provide transmission power information to a base station in
accordance with the present invention. Operation starts in step 6002. For example, the
wireless terminal may have been previously powered on, established a connection with
a base station, have transitioned in the ON state of opération, and been assigned
dedicated control channel segments to use in either a full-tone or split tone mode of
DCCH operation. The full-tone DCCH mode of operation is in some embodiments, a
mode in which the wireless tone is dedicated a single logical tone channel used for
DCCH segments which is not shared with other wireless terminal, while the split tone-
DCCH mode of operation is, in some embodiments, a mode in which the wireless
terminal is dedicated a portion of a single logical DCCH tone channel which caﬁ be
allocated to be used on a time shared with another wireless terminal or terminals.

Operation proceeds from start step 6002 to step 6004.

_[00350] In step 6004, the wireless terminal generates a power report indicating a
ratio of a2 maximum transmit power of the wireless terminal to the transmit power of a
reference signal having a power level known to the wireless terminal ata point in time
corresponding to the power report. In some embodiments the power report is a backoff
report, é.g., a wireless terminal transmission power backoff report, indicating a dB
value. In some embodiments, the maximum transmission power value depends on a
power output capability of the wireless terminal. In some embodiments, the maximum
transmission power is specified by a government regulation limiting the maximum
output power level of the wireless terminal. In some embodiments, the reference signal
is controlled by the wireless terminal based upon at least one closed loop poWer level
control signal received from a base station. In some embodiment, the reference signal is
a control information signal transmitted over a dedicated control channel to the base
station. The reference signal, in some embodiments, is measured for received power
level by the base station to which it is transmitted. In various embodiments, the
dedicated control channel is a single tone control channel which corresponds to a single
logical tone dedicated to the wireless terminal for use in transmitting control
information. In various embodiments, the power report is a powef report corresponding
to a single instant in time. In some embodiments, the known reference signal isa signal

transmitted on the same channel as the power report, €.g., the same DCCH channel. In
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.various embodiments, the point in time to which a generated power report corresponds
has a known offset from a start ofa commﬁnication segment, e.g., a DCCH segment, in
which said power report is to be transmitted. Step 6004 includes sub-step 6006, sub-
step 6008, sub-step 6010, and sub-step 6012.

[00351] In sub-step 6006, the wireless terminal performs a subtraction operation
including subtracting a per-tone transmission power of an uplink dedicated control
channel in dBm from a maximum transmission power of wireless terminal in dBm.
Operation proceeds from sub-step 6006 to sub-step 6008. In sub-step 6008, the wireless
terminal proceeds to different sub-steps depending upon whether the wireless terminal is
in a full-tone DCCH mode of operation or a split-tone DCCH mode of operation. If the
wireless terminal is in full-tone DCCH mode of operation, operation proceeds from sub-
step 6008 to sub-step 6010. If the wireless terminal is in split-tone DCCH mode of
operation, operation proceeds from sub-step 6008 to sub-étep 6012. In sub-step 6010,
the wireless terminal generates a power report in accordance with a first format, e.g.,a 5
information bit power report. For example the result of sub-step 6006 is compared to a
plurality of different levels, each level corresponding to a different 5 bit pattern, the
level closet to the result of sub-step 6006 is selected for the report, and the bit pattern
corresponding to that level is used for the report. In one exemplary embodiment, the
. levels range from 6.5dBs to 40dBs. (See Figure 26.) In sub-step 6012 the wireless
terminal generates a power report in accordance with a second format, e.g., a 4
information bit power report. For example the result of sub-step 6006 is compared to a
plurality of different levels, each level corresponding to a different 4 bit pattern, the
level closet to the result of sub-step 6006 is selected for the report, and the bit pattern
corresponding to that level is used for the report. In one exemplary embodiment, the

levels range from 6dBs to 36dBs. (See Figure 35.) Operation proceeds from step 6004
to step 6014.

[00352] In step 6014, the wireless terminal is operated to transmit the generated
power report to a base station. Step 6014 includes sub-steps 6016, 6018, 6020, 6022,
and 6028. In sub-step 6016, the wireless terminal proceeds to different sub-steps -
depending upon whether the wireless terminal is in a full-tone DCCH mode of operation

or a split-tone DCCH mode of operation. If the wireless terminal is in full-tone DCCH
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mode of operation, operation proceeds from sub-step 6016 to sub-step 6018. If the
wireless terminal is in split-tone DCCH mode of operation, operation proceeds from
sub-step 6016 to sub-step 6020.

[00353] In sub-step 6018, the wireless terminal combines the generated power
report with additional information bit(s), e.g., 1 additional information bit, and jointly
codes the set of combined information bits, e.g., set of 6 information bits, to generate a
set of modulation symbols for a DCCH segment, e.g., a set of 21 modulation symbols.-
For example, the 1 additional information bit is, in some embodiments, a single
information bit uplink traffic channel resource request report. In sub-step 6020, the
wireless terminal combines the génerated power report with additional information
bit(s), e.g., 4 additional information bits, and jointly codes the set of combined
information bits, e.g., set of 8 information bits, to generate a set of modulation symbols
for a DCCH segment, e.g., a set of 21 modulation symbols. For example, the set of4
additional information bit is, in some embodiments, a 4 information bit uplink traffic
channel resource request report. Operation proceeds from sub-step 6018 or sub-step
6020 to sub-step 6022. |

[00354] In sub-step 6022, the wireless terminal determines the single OFDM tone
used during each of a plurality of consecutive OFDM symbol transmission time periods
for the DCCH segment. Sub-step 6022 includes sub-step 6024 and sub-step 6026. In
sub-step 6024, the wireless terminal determines the logical DCCH channel tone
assigned to the wireless terminal, and in sub-step 6026, the wireless terminal determines
a physical tone to which the logical DCCH channel tone corresponds at different points
in time based on tone hopping information. For example, in some embodiments, an
exemplary DCCH segment corresponds to a single DCCH channel logical tone and the
DCCH segment includes 21 OFDM tone-symbols, one OFDM tone-symbol for each of
the 21 consecutive OFDM symbol transmission time intervals, the same physical tone
used for a first set of seven, a second physical tone used for a second set of seven, and a
third physical tone used for a third set of seven. Operation proceeds from sub-step 6022
to sub-step 6028. In sub-step 6028, the wireless terminal, for each OFDM symbol

transmission time period, corresponding to the DCCH segment, transmits a modulation
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symbol from the set of generated modulation symbols using the determined physical

toné for that point in time.

[00355] Operation proceeds from step 6014 to step 6004, where the wireless
terminal proceeds to generate another power report. In some embodiments, the power
report is transmitted twice during each recurring cycle of a dedicated control channel
reporting structure used to control transmission of contxjoi information by the wireless
terminal. In some embodiments, the power report is transmitted, on average at least
once every 500 OFDM symbol transmission time periods but on average at intervals

spaced apart by at least 200 symbol transmission time intervals.

[00356] Various features of an exemplary embodiment, in accordance with the
present invention will now be described. The wireless terminal (WT) uses an
ULRQST]; ULRQST3 or ULRQST4 to report the status of the MAC frame queues at
the WT transmitter.

[00357] The WT transmitter maintains MAC frame queues; Which buffers the
MAC frames to be ﬁansmiﬁed over the link. The MAC frames are converted from the
LLC frames, which are constructed from packets of upper layer protocols. An uplink
user data packet belongs to one of 4 request groups. A packet is associated witha _
particular request group. If the packet belongs to one request group, then each of the
MAC frames of that packet also belong to that request group. ‘

[00358] The WT reports the number of MAC frames in the 4 request groups that
the WT may intend to transmit. In the ARQ protocol, those MAC frames are marked as

“new” or “to be retransmitted”.

[00359] The WT maintains a vector of four elements N [0:3]: for k=0:3, N{k]
represents the number of MAC frames that the WT intends to transmit in request group
k. The WT reports the informatic;n about N[0:3] to the base station sector (BSS) so that
the BSS can utilize the information in an uplink (UL) scheduling algorithm to determine

' the assignment of uplink t_rafﬁc channel (UL.TCH) segments.
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[00360] The WT uses an ULRQST!1 to report N[O]+N[1] according to Table 6100
of Figure 61.

[00361] At a given time, the WT uses only one request dictionary. When the WT
just enters the ACTIVE state, the WT uses the default request dictionary. To change the
request dictionary, the WT and the BSS uses an upper layer coﬁﬁguration protocol.
When the WT migrates from the ON state to the HOLD state, the WT keeps the last
request dictionary used in the ON state so that when the WT migrates from the HOLD
state to the ON state later, the WT continues to use the same request dictionary until the
request dictionary is explicitly changed. However, if the WT leaves the ACTIVE state,

then the memory of the last request dictionary used is cleareci.

[00362] To determine an ULRQST3 or ULRQST4, the WT first calculates the
following two parameters, y and z, and then use one of the following dictionaries.
Denote by x the value (in dB) of the most recent 5 bit uplink transmission power
backoff reiaort (ULTXBKFS3) report, and by bo the value in (dB) of the most recent
generic 4 bit downlink beacon ratio report (DLBNR4). The WT further determines an
adjusted generic DLBNR4 report value b as follows: b=bo-
ulTCHrateFlashAssignmentOffset, where minus is defined in the dB sense. The base
station sector broadcasts the value of ulTCHrateFlashAssignmentOffset in a downlink
broadcast channel. The W'T uses ulTCHrateFlashAssignmentOffset equal to 0dB until-

the WT receives the value from the broadcast channel.

[00363] Givenx and b, the WT determines y and z as those from the first row in
Table 6200 of Figure 62 for which the condition in the first column is satisfied. For
example, if x =17 and b=3, then z=min(4,Nyax) and y=1. Denote Ruax the highest rate
option that the WT can support, and Nmax the number of MAC frames of that highest

rate option.

[00364] The WT uses an ULRQST3 or ULRQST4 to report the actual N[0:3] of

the MAC frame queues according to a request dictionary. A request dictionary is

identified by a request dictionary (RD) reference number.
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[00365] The exemplary request dictionaries show that any ULRQST4 or
ULRQST3 report may not completely include .the actual N[0:3]. A report is in effect a
quantized version of the actual N[0:3]. A general guideliﬁe is that the WT should send a
report to minimize the discrepancy between the reported and the actual MAC frames
queues first for request groups 0 and 1, and then for request group 2, and finally for
request group 3. However, the WT has the flexibility of determining a report to benefit
the WT the most. For example, when the WT is usi.ng the request dictionary 2, the WT
may use an ULRQST4 to report N[1]+N[3] and use an ULRQST3 to report N[2]. In
addition, if a report is directly related to a subsetA of request groups according to the
request dictionary, it does not automatically imply that the MAC frame queués ofa
remaining request group are empty. For examplé, if a report means N[2]=1, then it may

not automatically imply that N{0]=0, N[1]=0, or N[3] =0.

[00366] Table 6300 of Figure 63 and Table 6400 of Figure 64 define an
exemplary request dictionary with the RD reference number equal to 0. Define
dy23=ceil ((N[1]+N[2]+N[31-N23 min)/(¥*g)),whereN 23 minand g are variables
determined by the most recent ULRQST4 report as per Table 6300.

[00367] Table 6500 of Figure 65 and Table 6600 of Figure 66 define an

exemplary request dictionary with the RD reference number equal to 1.

[00368] Table 6700 of Figure 67 and Table 6800 of Figure 68 define an

exemplary request dictionary with the RD reference number equal to 2.

[00369] Table 6900 of Figure 69 and Table 7000 of Figure 70 define an

exemplary request dictionary with the RD reference number equal to 3.

[00370] Figure 71 is a drawing of an exemplary wireless terminal 7100, e.g.,
mobile node, implemented in accordance with the present invention and using methods
of the present invention. Exemplary WT 7100 may be any of the wireless terminals of

the exemplary system of Figure 1. Exemplary WT 7100 may be any of the WTs (136,
138,144, 146, 152, 154, 168, 170, 172, 174, 176, 178) of exemplary system 100 of

Figure 1. Exemplary wireless terminal 7100 includes a receiver module 7102, a
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transmitter module 7104, a processor 7106, user I/O dévices 7108, and a memory 7110
coupled together via a bus 7112 via which the various elements may interchange data

and information.

[00371] Memory 7110 includes routines 7118 and data/information 7120. The
-processor 7106, e.g., a CPU, executes the routines 711 8 and uses the data/information
7120 in memory 7110 to control the operation of the wireless terminal 7100 and

implement methods of the present invention.

[00372] Receiver module 7102, e.g., an OFDM receiver, is coupled to receive
antenna 7103 via which the wireless terminal 7100 receives downlink signals from base
stations. Receiver module 7102 includes a decoder 7114 which decodes at least some of
the received downlink signals. Transmitter module 7104, e.g., an OFDM transmitter, is
coupled to a transmit antenna 7105 via which the wireless terminal 7100 transmits
uplink signals to base stations. Transmitter module 7104 is used for transmitting a
plurality of different types of fixed reports using uplink dedicated control channel
segments dedicated to the wireless terminal. Transmitter module 7104 is also used for
transmitting flexible reports using uplink dedicated control channel segments dedicated
to the wireless terminal, the uplink DCCH segments which include a flexible report
being the same size as at least some of the uplink DCCH segments which include fixed
type reports and do not include a flexible report. Transmitter module 7104 includes an
encoder 7116 which is used to encode at least some of the uplink signals prior to
transmission. In some embodiments, each individual dedicated control channel uplink
segment is encoded independently of other dedicated control channel uplink segments.

In various embodiments, the same antenna is used for both the transmitter and receiver.

[00373] User /O devices 7108, e.g., microphone, keyboard, keypad, switches,
camera, speaker, display, etc., are used to input/output user data, control applications,
and control the operation of the wireless terminal, e.g., allowing a user of WT 7100 to

initiate a communications sgssion.

[00374] Routines 7118 includes a communications routine 7122 and wireless

terminal control routines 7124. Communications routine 7122 performs vartous
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communications protocols used by wireless terminal 7100. Wireless.terminai control
routines 7124 include a fixed type report control module 7126, a flexible type report
control module 7128, an uplink tone hopping module 7130, an identifier module 7132,
and a coding module 7134.

[00375] Fixed type report control module 7126 controls the transmission of a
plurality of different types of fixed type information reports according to a reporting
schedule, said fixed type information reports being of a type dictated by the reporting

schedule.

[00376] Flexiblé type report control module 7128 controls transmission of
flexible reports at predetermined locations in the reporting schedule, said flexible type
reports being of report types selected by the flexible report control module from a
plurality of reports which can be reported using a flexible report. Flexible report control l
module 7128 includes a report prioritization module 7136. The report prioritization
module 7136 takes into consideration the amount of uplink data queued for
communication to the base station and a least one signal interference measurement,

- when determining which one of a plurality of alternative reports should be
communicated in a flexible report. Report prioritization module 7138 also includes a
change determination module 7138, which determines an amount of change in
information previously reported in at least one report. For example, if the change
determination module 7138 determines that the value of saturation level of SNR
indicative of WT self-noise has not changed significantly from the last reported value,
but the demand for uplink traffic'channel resources has significantly increased from the
last reported request, the wireless terminal 7100 may select to use the flexible report to
communicate an uplink traffic channel request report instead of a saturation level of
SNR report.

~ [00377] Uplink tone hopping module 7130 determines, based on stored tone
hopping information, for transmission purposes, the physical tone corresponding to the
logical assigned DCCH channel tone at different points in time corresponding to the -
traﬁsmission of dedicated segments. For example, in one exemplary embodiment, a

DCCH segment corresponds to three dwells, each dwell using the same physical tone
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for seven successive OFDM symbol transmission time intervals; however, the physical
. tone associated with the different dwells is determined by tone hopping information and

- may be different.

[00378] Identifier module 7132 generates flexible type report identifiers to be
communicated with flexible reports, the report type identifiers communicated with an
individual flexible report indicating the type of flexible report being communicated. In
various embodiments, the identifier module 7132 generates a report which indicates the
type of flexible report which corresponds to the report type identifier. In this exemplary
embodiment, an individual flexible typé report is communicated in the same DCCH
segment with the corresponding report type identifier. In this exemplary embodiment,
identifier module 7132 is not used for fixed type reports as there is a predetermined
understanding between the base station and wireless terminal as to the type of fixed
report being communicated based on position of the fixed report within the recurring

reporting structure.

[00379] Coding module 7134 codes an individual flexible report identifier and a
corresponding flexible report together in-a single coding unit corresponding to the
DCCH communications segment in which they are transmitted. In some embodiments,

coding module 7134 operates in conjunétion with encoder 7116.

[00380] Data/information 7120 includes user/device/session/resource information
7140, system data/information 7142, generated fixed type report 1 7144, ..., generated
fixed type report n 7146, selected type of flexible report 7148, generated flexible report
7150, flexible report type identifier 7152, coded DCCH segment information 7154,
DCCH channel information 7156 including assigned logical tone information 7158,
base station identification information 7160, terminal identification information 7162,
timing information 7164, amount of uplink data queued 7166, signal interference
information 7168, and report change information 7170. Assigned logical tone

"information 7158 identifies a base station assigned single logical uplink dedicated
control channel tone .to be used by the WT 7100 for communicating uplink DCCH

segment signals conveying fixed and flexible reports. In some embodiments, the single
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assigned logical DCCH tone is associated with a base station assigned ON state

identifier.

[00381] User/device/session/resource information 7140 includes information
pertaining to communications sessions, €.g., peer node information, addressing
information, roufing information, state information, and resource information
identifying uplink and downlink air link resources, €.g., segments, allocated to WT
7100. Generated fixed fype of report 1 7144 is a fixed type report corresponding to one
of the plurality of fixed types of reports supported by WT 7100 and has been generated
using fixed type report informatioﬁ 7188. Generated fixed type of report n 7146 is a

- fixed type report corresponding to one of the plurality of fixed types of reports
supported by WT 7100 and has been generated u'siﬁg fixed type report information
7188. Selected type of flexible report 7148 is information identifying the wireless
terminal's selection for the type of report to be communicated in the flexible report, e.g., -
a pattern of two bits identifying one of four patterns corresponding to'a TYPE 2 report
of Figure 31. Generated flexible report 7150 is a flexible type report corresponding to
one of the plurality of types of reports which may be selected by WT 7100 to be
communicated in a flexible report and has been generated using flexible type report
information 7190, e.g., a pattern of four bits corresponding' to a.BODY 4 report and
representing a bit pattern of one of an ULRQST4 report, €.g., of Figure 18, or a
DLSSNR4 report of Figure 30. Coded DCCH segment information 7154 is an output of
coding module 7134, e.g., a coded DCCH segment corresponding to a Type 2 and Body
4 report or a coded DCCH segment corresponding to a mixture of fixed type reports.

[00382] DCCH channel information 7156 includes information identifying
DCCH segments allocated to WT 7100, e.g., information identifying a DCCH mode of
operation, e.g., a full-tone DCCH mode or a split tone DCCH mode and information
identifying an assigned logical DCCH tone 7158 in a DCCH channel structure being
: use(i by the base station attachment point. Base station identification information 7160
includes information identifying the base station attachment point being used by WT
7200, e.g., information identifying a base station, base station sector, and/or carrier or
tone block pair associated with the attachment point. Terminal identification

information 7162 includes WT 7100 identification information and base station
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‘assigned wireless terminal identifiers temporarily associated with WT 7100, e.g., a
registered user identifier, an active user identifier, an ON state identifier associated with
a logical DCCH channel tone. Timing information 7164 includes current timing
information, e.g., identifying a current OFDM symbol time within a recurring timing
structure. Timing information 7164 is used by fixed type control module 7126 in
conjunction with uplink timing/frequency structure information 7178 and fixed type
report transmission scheduling information 7184 in deciding when to transmit different
types of fixed reports. Timing information 7164 is used by flexible repoft control
module 7128 in conjunction with uplink timing/frequency structure information 7178
and flexible type report transmission scheduling information 7186 in deciding when to
. transmit a flexible report. Amount of ﬁplink data queued 7166, e.g., amounts of MAC
frames in request group queues and/or combinations of amounts of MAC frames in
request group queue sets, is used by report prioritization module 7136 in selecting the
type of report to be communicated in a flexible report slot. Signal interference
information 7168 is also used by prioritization module 7136 in selecting the type of .
report to be communicated in a flexible report slot. Report change information 7170,
e.g., information indicating deltas from previously communicated DCCH reports,
obtained from change determination module 7138 is used by report prioritization

~module 7136 in selecting the type of report to be communicated in a flexible report slot.

[00383] System data/information 7142 includes a plurality of sets of base station
data/information (BS 1 data/information 7172, ..., BSM data/information 7174), DCCH
report transmission scheciuling information 7182, fixed type report information 7188,
and flexible type report information 7190. BS 1 data/information 7172 includes
downlink timing and frequency strucﬁne information 7176 and uplink timing/frequency
structure information 7178. Downlink timing/frequency structure information 7176
includes downlink carrier information, downlink tone block information, number of
downlink tones, downlink tone hopping information, downlink channel segment
information, OFDM symbol timing information, and grouping of OFDM symbols.
Uplink timing/frequency structure information 7178 includes uplink carrier information,
uplink tone block information, number of uplink tones, uplink tone hopping

information, uplink channel segment inforrnation; OFDM symbol timing information,
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and grouping of OFDM symbols. The uplink timing/frequency structure information
7178 includes tone hopping information 7180.

[00384] DCCH report transmission scheduling information 7182 is used in
controlling the transmission of reports to a base station, e.g., access node, using
dedicatea segments of a éommunicatiohs control channel. DCCH transmission
scheduling information 7182 includes information identifying the composite of different
DCCH segments in a recurring reporting schedule identifying the location and type of
fixed type reports within the recurring schedule and identifying the location of flexible
type reports within the recurring schedule. Report transmission scheduling information
7182 includes fixed type report information 7184 an(i flexible type report inforrriation
7186. For example, in one exerhplary embodiment the recurring schedule includes 40
indexed DCCH segments, and the composite of each indexed segment in terms of fixed
and/or flexible report inclusion is identified by report transmission scheduling
information 7182. Figure 10 provides an example of exemplary DCCH report
transmission schedule information corresponding to a recurring structure including 40
indexed DCCH segments used in a full-tone DCCH mode of operation occurring ina
beaconslot. In the example, of Figure 10, the BODY 4 reports are flexible reports and
the TYPE2 reports are identifier reports identifying the type of report communicated in
a corresponding BODY4 report for the same DCCH segment. The other illustrated
reports, e.g., DLSNRS report, ULRQST]1 report, DLDNSNRS3 report, ULRQST3 report,
RSVD?2 report, ULRQST4 report, ULTXBKF5 report, DLBNR4 report, RSVDI report,
and DLSSNR4 report, are fixed type reports. There are more ﬁxed reports than ﬂexil;le
reports in one iteration of the reporting schedule. In some embodiments, the reporting

-schedule includes at least 8 times as many fixed reports as flexible reports in one
iteration of the reporting schedule. In some embodiments, the reporting schedule
includes,.on average; less than one dedicated control channel éegment used to report a

flexible report for each nine dedicated control channel segments used to transmit a fixed

report.

[00385] Fixedtype report information 7188 includes information identifying the
format for each of the plurality of fixed types of reports communicated over the

dedicated control channel, e.g., number of information bits associated with a report and
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interpretation given to each of the possible bit patterns that can be communicated. The
plurality of fixed type information reports include: uplink traffic channel request
feports, a wireless terminal self-nose report; e.g., a downlink saturation level of self-
noise SNR. report, an absolute report of downlink SNR, a relative report of downlink
SNR, an uplink transmission power report, e.g., 2 WT transmission power backoff
report, and an interference report, €.g., a beacon ratio report. Figures 13, 15,16, 18,19,
26, 29, and 30 illustrate exemplary fixed type report information 7188 corresponding to
a DLSNRS report, a DLDSNR3 report, a ULRQST1 report, a ULRQST4 report, an
ULRQST 3 report, an ULTXBKF5 report, and a DLBNR4 report, respectively.

[00386j Flexible type report information 7190 includes information identifying

- the format for each of the potential types of reports that may be selected to be
communicated in a flexible report that is to communicated over the dedicated control
¢hannel, e.g., number of information bits associated with a report and interprétation
given to each of the possible bit patterns that can be communicated. Flexible type
report information 7190 also includes information identifying a flexible type indicator
report to accompany the flexible report, e.g., number of information bits associated with
the flexible type indicator report and designation of the type of flexible report that each
bit pattern signifies. In some embodiments, at least some of the types of reports that
may be selected by the WT to be communicated in a flexible report are the same as the
fixed type of report. For example, in one exemplary embodiment the flexible report can
selected from a set of reports including a 4 bit uplink traffic channel request report and a
4 bit downlink saturation level of SNR report, the 4 bit uplink traffic channel request
report and the 4 bit downlink saturation level of SNR report following the same format
used when communicated as a fixed type report in a predetermined fixed position in'the
recurriﬁg reporting schedule. Figures 31, 18, and 30 illustrate exemplary flexible type

report information 7190.

[00387] Figure 72 is a drawing of an exemplary wireless terminal 7200, e.g.,
mobile nbde, implemented in accordance with the present invention and using methods
of the present invention. Exemplary WT 7200 may be any of the wireless terminals of
the exemplary system of Figure 1. Exemplary WT 7200 may be any of the WTs (136,
138, 144, 146, 152, 154, 168, 170, 172, 174, 176, 178) of exemplary system 100 of
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Figure 1. Exemplary wireless terminal 7200 includes a receiver module 7202, a
transmitter module 7204, a processor 7206, user VO devices 7208, and a memory 7210
coupled together via a bus 7212 over which the various elements may interchange

data/information.

[00388] Memory 7210 includes routines 7218 and data/information 7220. The
processor 7206, e.g., a CPU, executes the routines 7218 and uses the data/information
7220 in memory 7210 to control the operation of the wireless terminal 7200 and

implement methods of the present invention.

[00389] . Receiver module 7202, ¢.g., an OFDM receiver, is coupled to receive
antenna 7203 via which the wireless terminal 7200 receives downlink signals from base
stations. Receiver module 7202 includes a decoder 7214 which decodes at least some of
the received downlink signals. Received downlink signals include signals conveying
base station attachment point identification infofmatioﬁ, e.g., beacon signals, and
signals including base station assigned wireless terminal identifiers, e.g., an ON state
identiﬁer assigned to WT 7200 by a base station attachment point, the ON state
identifier associated with dedicated control channel segments to be used by WT 7200.
Other received downlink signals include assignment signals corresponding to uplink
and/or downlink traffic channel segments and downlink traffic channel segment signals.
Assignments of uplink traffic channel segments by a base station attachment point to
WT 7200 may be in response to received backlog information reports from WT 7200.

[00390] Transmitter module 7204, e.g., an OFDM transmi'tter, is coupled to a
transmit aﬁtema 7205 via which the wireless terminal 7200 transmits uplink signals to
base stations. Transmitter module 7204 is used for transmitting at least some of the
generated backlog information reports. The transmitted generated backlog information
reports are transmitted by transmitter module 7204 in uplink control channel segments
dedicated to the wireless terminal 7200. Transmitter module 7204 is also used for
transmitting uplink traffic channel segment signals. Transmitter module 7204 includes
an encoder 7216 which is used to encode at least some of the uplink signals prior to

transmission. In some embodiments, each individual dedicated control channel uplink
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segment is encoded independefltly of other dedicated control channel uplink segments.

In various embodiments, the same antenna is used for both the transmitter and receiver.

[00391] User I/O devices 7208, e.g., microphone, keyboard, keypad, switches,
camera, speaker, display, etc., are used to input/output user data, control applications,
and control the operation of the wireless terminal, e.g., allowing a user of WT 7200 to

initiate a communications session.

[00392] Routines 7218 includes a communications routine 7222 and wireless
terminal control routines 7224. Communications routine 7222 performs various
- communications protocols used by wireless terminal 7200. Wireless terminal control
routines 7224 controls operations of the wireless terminal 7200 including receiver -
module 7202 control, transmitter module 7204 control, and user I/O devices 7208
control. Wireless terminal control routines 7224 are used to implement methods of the

present invention. -

[00393] Wireless terminal control routines 7224 include a queue status
monitoring module 7226, a transmission backlog report generatibn module 7228, a
transmission backlog report control module 7230, and a coding module 7332. Queue .
status monitoﬁng module 7266 monitors the amount of information in at least one of a
plurality of different queues used to store information to be transmitted. The amount of
information in a queue changes over time, €.g., as addiﬁonal data/information.needs to
be transmitted, data/information is successfully transmitted, data/information needs to
be retransmitted, data/information is dropped, e.g., due to a time consideration or due to
the termination of a session or application. Transmission backlog report generation
module 7288 generates different bit size backlog information reports providing.
transmission backlog information, e.g. 1 bit uplink request reports. 3 bit uplink request
reports, and 4 bit uplink request reports. Transmission backlog report control module
7230 controls the transmission of generated backlog information reports. Transmission
backlog report generation module 7228 includes an information grouping module 7234.
Information grouping module 7234 groups status information corresponding to different
sets of queues. Grouping module 7234 sﬁpports different information groupings for

backlog information reports of different bit sizes. Coding module 7332 codes
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information to be transmitted in dedicated uplink control channel segmerﬁs, and for at
least some segments, the coding module 7332 codes a transmission backlog report with
at least one additional backlog report used to communicate non-backlog control .
information. Possible additional reports, which are encoded with transmission backlog
reports for a DCCH segment, include signal to noise ratio reports, self-noise report, an

interference report, and a wireless terminal transmission power report.

[00394] Data/information 7220 includes user/device/session/resource information
7236, system data/information 7238, queue information 7240, DCCH channel
information 7242 including assigned logical tone information 7244,base station
identification information 7246, terminal identification information 7248, timing
information 7250, combined request group information 7252, generated 1 bit uplink
request report 7254, generated 3 bit uplink request report 7256, generated 4 bit uplink
request report 7258, generated additional DCCH report 7260, and coded DCCH
segment information 7262.

[00395] User/device/session/resource information 7236 includes info'rmation
pertaining to communications sessions, e.g., peer node information, addressing
information, routing information, state information, and resource information
identifying uplink and downlink air link resources, e.g., segments, allocated to WT
7200. Queue-information 7240 includes user data that WT 7200 intends to transmit,
e.g., MAC frames of user data associated with a queue, and information identifying the
amount of user data that WT 7200 intends to transmit, e.g., a total number of MAC
frames associated with a queue. Queue information 7240 includes request group 0
information 7264, request group 1 information 7266, request group 2 information 7268,

and request group 3 information 7270.

[00396] DCCH channel information 7242 includes information identifying
DCCH segments allocated to WT 7200, e.g., information identifying a DCCH mode of '
operatioﬁ, e.g., a full-tone DCCH mode or a split tone DCCH mode and information
identifying an assigned logical DCCH tone 7244 in a DCCI—f channel structure being . -
used by the base station attachment point. Base station identification information 7246

includes information identifying the base station attachment point being used by WT
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7200, e.g., information identifying a base station, base station sector,. and/or carrier or
tone block pair associated with the attachment point. Terminal identification
information 7248 includes WT 7200 identification information and base station
assigned wireless terminal identifiers temporarily associated with WT 7200, e.g., a
registered user identiﬁer; an active user identifier, an ON state identifier associated with
a logical DCCH channel tone. Timing information 7250 includes current timing
information, e.g., identifying a current OFDM symbol time within a recurring timing
structure. Timing information 7250 is used by transmission backlog report control
module 7230 in conjunction with uplink timing/frequency structure information 7278
and stored transmission backlog reporting schedule information 7281 in deciding when
to transmit different types of backlog reports. Combined request groﬁp information

" 7254 includes information pertaining to combinatim;ls of request groups, e.g., a value
identifying the amount of information, e.g., total number of MAC frames, to be

- transmitted correspondiﬁg to the combination of request group 0 and request group 1.

[00397] © Generated 1 bit'uplink request report 7254 is a 1 information bit
transmission backlog report generated by transmission backlog report generation
module 7228 using queue information 7240 and/or combined request group information
7252, and 1 bit size report mapping information 7290. Generated 3 bit uplink request
report 7256 is a 3 information bit transmission backlog report generated by transmission
backlog report generation module 7228 using queue information 7240 and/or combined
request group information 7252, and 3 bit size report mapping information 7292.
Generated 4 bit uplink request report 7258 is a 4 information bit transmission backlog
report generated by transmission backlog report generation module 7228 using queue
information 7240 and/or combined reqﬁest group information 7252, and 4 bit size report
mapping information 7294. Generated additional DCCH report 7260 is, e.g., a
generated downlink absolute SNR report, a generated delta SNR report, a generated
interference report, e.g., a beacon ratio report, a generated self-noise report, e. g.., aWT
self-noise report of saturation level of SNR, a WT power report, e.g.,a WT transmission
i)ower backoff report. Coding module 7234 codes a transmissioﬂ backlog report 7254,
7256, 7258, with a generated additional report 7260, for a giv.cn DCCH segment,
obtaining coded DCCH segment information. In this exemplary embodiment, each

DCCH segment is the same size, €.g., uses the same number of tone-symbols, regardless
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of whether the transmission backlog report included in the DCCH segment is a 1 bit
report, 3 bit report, or 4 bit report. For example, for one DCCH segmeﬁt a 1bit UL
request transmission backlog report is jointly coded with a 5 bit downlink absolute SNR
report; for another DCCH segment a 3 bit UL request transmission backlog report is
jointly coded with a 3 bit downlink delta SNR report; for another DCCH segment a 4 bit

UL request transmission backlog report is jointly coded with a 2 bit reserved report.

[00398] System data/information 7238 includes a plurality of sets of base station
information (BS 1 data/information 7272, ..., BS M data/information 7274), dedicated
control channel report transmission reporting schedule information 7280, stored
ﬁansmission backlog report mapping information 7288, and queue sets"information
7296. BS1 data/information 7272 includes downlink timing/frequency structure
information 7276 and uplink timing/frequency structure information 7278. Downlink
timing/frequency structure information 7276 includes downlink carrier information,
downlink tone block information, number of downlink tones, downlink tone hopping
information, downlink channel segment information, OFDM symbol timing
information, and grouping of OFDM symbéls. Uplink timing/ﬁ*equency structure
information 7278 includes uplink carrier information, uplink tone block information,
number of uplink tones, uplink tone hopping information, uplink channel segment
information, OFDM symbol timing information, and grouping of OFDM symbols.
DCCH report transmission reporting schedule information 7280 includes stored
transmission backlog reporting schedule information 7281. Figure 10 provides
exemplary DCCH transmission schedule information corresponding to a recurring
schedule of 40 indexed DCCH segments in a beaconslot for a full-tone DCCH mode of
operation, the beaconslot being a structure used in the timing/frequency structure of the
basé station. Stored transmission backlog reporting schedule information includes
information identifying the location of each of transmission backlog reports, e.g., the -
location of the ULRQST1, ULRQSTS3, and ULRQST4 reports in Figure 10. The stored
transmission backlog reporting scheduling information 7281 is used by the transmission
backlog report control module 7230 in determining when to transmit a report ofa

particular bit size. The stored transmission backlog reporting schedule information
l 7281 includes 1 bit size report information 7282, 3 bit size report information 7284, and

4 bit size report information 7286. For example, with respect to Figure 10, 1 bit size
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report information 7282 includes information identifying that an ULRQST1 report
corresponds to the LSB of DCCH segment with index s2 =0; 3 bit size report
information 7284 includes information identifying that an ULRQST3 report
corresponds to the 3 LSBs of DCCH segment with index s2 = 2; 4 bit size report
information 7286 includes information identifying that an ULRQST4 report
corresponds to the 4 LSBs of DCCH segment with index s2 = 4.

[00399] The stored transmission backlog scheduling information 7281 indicates .
that more 1 bit size backlog reports are to be transmitted. than 3 bit size backlog reports
in one iteration of the transmission report schedule. The stored transmission backlog
scheduling information 7281 also indicateé that more or the same number of 3 bit size
backlog reports are to be transmitted than 4 bit size backlog reports in one iteration of
the transmission report schedule. For example, in Figure 10, there are 16 identified
ULRQST]1 reports, 12 identified ULRQST3 reports, and 9 identiﬁed ULRQST4 reports.
In this exemplary embodiment corresponding to Figure 10, the flexible reports, Body 4
reports, may convey a 4 bit ULRQST report, and under a case where the 3 flexible
reports, of one iteration of the reporting structure, carry a ULRQST4 report, the wireless

terminal communicates 12 ULRQST4 reports.

[00400] Stored transmission backlog report mapping information 7288 includes 1
bit size report information 7290, 3 bit size report information 7292, and 4 bit size report
information 7294. Examples of 1 bit size report mapping information 7290 includes
Figure 16 and Figure 61. Examples of 3 bit size report mapping information include
Figures 19, 21, 23, 25, 64, 66, 68, and 70. Examples of 4 bit size report mapping
information include Figures 18, 20, 22, 24, 63, 65, 67, and 69. - Stored transmission
backlog mapping information 7288 includes information indicating a mapping between
queue status information and bit patterns that can be communicated using the different
bit size backlog reports. In this exemplary embodifnent, the 1 bit size backlog report
provides backlog information corresponding to a plurality of different transmission
queues; the oﬁe bit indicates the existence of information to be transmitted or lack
theréof corresponding to the combination of request group 0 and request group 1. In
various embodiments, the smallest bit size, e.g., 1 bit size, backlog report is used for

highest priority traffic, e.g., where the highest priority is voice or control traffic. In
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some embodiments, the second bit size report, e.g.; the 3 bit size report, communicates a
delta, with respect to a previously communicated third bit size report, e.g., 4 bit size
report; Figures 63 and 64 illustrates such a relationship. In some embodiments, the
second fixed size report, e.g., the 3 bit size report, provides information on two sets of
queues. For example, consider Figure 41, the second type of report communicates
information on a second set of queues and a third set of queues. In various
embodiments, the third size report, e.g., the 4 bit size report, provides information on
one set of queues. In some such embodiments, the one set of queues includes one
request group queue, two request group queues, or three request group queues. In some
embodiments, there are predetermined number of request groups for uplink traffic, e.g.,
four, RGO, RG1, RG2, and RG3, and a third fixed size report, e.g., the four bit size
report is capable of communicating backlog information corresponding to any of the
different request group queues. For example, consider Figure 41, a third type report
communicates information on one of a’ fourth set. of queues, a fifth set of queues, a sixth
set of queues or a seventh set of queues, and for any given dictionary the third type of
report is capable of communicating information pertaining to RGO, RG1, RG2, and
RG3.

[00401] Queue sets’ information 7296 including information identifying grouping
of queues to be used when generating transmission backlog reports. Figure 41
illustrates exemplary groupings of queues used in various exemplary types of

transmission backlog reports.

[00402] Figure 74 is a drawing of an exemplary wireless terminal 7400, e.g.,
mobile node, implemented in accordance with the present invention and using methods
of the present invention. Exemplary wireless terminal 7400 may be‘any of the wireless
terminals of Figure 1. Exemplary wireless terminal 7400 includes a receiver module
7402, a transmitter module 7404, a processor 7406, user /O devices 7408, and memory
7410 coupled together via a bus 7412 OQer which the various elements interchange data

and information.

[00403] Memory 7410 includes routines 7418 and data/information 7420. The

processor 7406, e.g., a CPU, executes the routines 7418 and uses the data/information

-129.



WO 2007/073487 PCT/US2006/048582

7420 in memory 7410 to control the operation of the wireless terminal 7400 and
implement methods of the present invention. User I/O devices 7408, e.g.; microphone,
keyboard, keypad, switches, camera, display, speaker, etc., are used to input user data,
oufput user data, allow a user to control applications, and/or control various functions of

the wireless terminal, e.g., initiate a communications session.

[00404] Receiver modulé 7402, e.g., an OFDM receiver, is coupled to a receive
antenna 7403 via which the wireless terminal 7400 receives downlink signals from base
stations. Received downlink signals include, e.g., beacon signals, pilot signals,
downlink traffic channel signals, power control signals including closed loop power
control signals, timing control signals, assignment signals, registration response signals,
and signals including base station assigned wireless terminal identifiers, e.g., an ON
state identifier associated with a DCCH logical channel tone. Receiver module 7402

includes a decoder 7414 used to decode at least some of the received downlink signals.

. [00405] Transmitter module 7404, e.g., an OFDM transmitter, is coupled to a
transmit antenna 7405 via whicl:x the wireless terminal 7400 transmits uplink signals to
base stations. In some embodiments, the same antenna is used for receiver and
transmitter, e.g., the antenna is coupled through 2;. duplexer modulé to receiver module
7402 and transmitter module 7404. Uplink signals include, e.g., registration request
signals, dedicated control channel segment signals, e.g., conveying a reference signal
which can be measured by a base station and reports including WT power reports such
as a WT transmission power backoff report, and uplink traffic channel segment signals.
Transmitter module 7404 includes an encoder 7416 used to encode at least some of the
uplink signals. DCCH segments, in this embodiment, are encoded on a per segment.

basis.

[00406] Routines 7418 includes a-communications routine 7422 and wireless
terminal control routines 7422. The communications routine 7422 implements the
various communications protocols used by the wireless terminal 7400.- Wireless
terminal control routines 7422 include a report generation module 7426, a wireless

terminal transmission power control module 7430, a dedicated control channel control
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module 7432, d tone hopping module 7434, and a report format control module 7436.

Report generation module 7426 includes a computation sub-module 7428.

[00407] Report generation module 7426 generates power reports, e.g., Wireless
terminal transmission power backoff reports, each power report indicating a ratio of a
maximum transmit power of the wireless terminal to the transmit power of a reference
signal having a power level known to the wireless terminal at a point in time
corresponding to the power report. Wireless terminal transmission power control
module 7430 is used for controlling the wireless terminal's transmission power level
based on information including at least one closed loop power level control signal
received from a base station. The closed loop power contl;ol signal received from the
base station may be a signal used to control the wireless terminal transmitter power so
that a desired received power level is achieved at the base station. In some
embodiments, the base station does not have actual knowledge of the wireless terminals -
actual transmission power level and/or maximum transmit power level. In sn:;me system
implementations different devices may have different maximum transmit power levels,
e.g., a desk top wireless terminal may have a different maximum transmission power
capability than a portable notebook computer implemented wireless terminal, e.g.,

operating off battery power.

[00408] Wireless terminal transmission power control module 7430 performs
closed loop power control adjustments of a transmission power level associated with the
dedicated control channel. Dedicated control channel control module 7432 determines
which single logical tone in a plurality of logical tones is to be used for the dedicated
.control channel signaling, said single logical tone being dedicated to the wireless
terminal for use in transmitting control signaling using a set of dedicated control

channel segments.

[00409] Tone hopping module 7434 determines at different'points in time a
single physical OFDM tone to be used to communicate dedicated control channel
information during a plurality of consecutive OFDM symbol transmission time
intervals. For example, in one exemplary embodiments, a dedicated control channel

segment corresponding to a single dedicated control channel logical tone includes 21
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‘OFDM tone-symbol, the 21 OFDM tone-symbols comprising three sets of 7.0FDM
tone-symbols, each set of seven OFDM tone-symbols corresponding to a half-slot.of
seven consecutive-OFDM symbol transmission time periods and corresponding to a
physical OFDM tone, each of the three sets may correspond to a different physical
OFDM tone with the OFDM tone for a set being determined in accordance with tone
hopping information. Report format control module 7436 controls the format of the
power report as a function of which one of a plurality of dedicated control channel
modes of operation is being used by the wireless terminal 7400 at the time the report is
transmitted. For example, in one exemplary embodiment, the wireless terminal usesa 5
bit format for the power report when in a full-tone DCCH mode of operation and uses a

4 bit power report when in a split-tone mode of operation.

[00410] . Comp_utation sub-module 7428 subtracts a per-tone transmission power
of an uplink dedicated control channel in dBm from a maximum transmission power of
the wireless terminal in dBm. In some embodiments, the maximum transmission power

"is a set value, e.g., a predetermined value stored in the wireless terminal or a value
communicated to the wireless terminal, e.g., frdm a base station, and stored in the
wireless terminal. In some embodiments, the maximum transmission power depends on
a power output capacity of the wireless terminal . In some embodiments, the maximum

‘transmission power is dependent upon the type of wireless terminal. In some
embodiments, the maximum transmission power is dependent upon a mode of operation
of the wireless ternﬁnal, e.g., with different modes corresponding to at least two of the
following: operation using an external power source, operation using a battery,
operation using a battery having a first level of'energy reserve, operation using a battery
having a second level of energy reserve, operation using a battery with an expected
amount of energy reserve to support a first duration of operational time, operation using
a battery with an expected amount of energy reserve to support a second duration of
operational time, operation in a normal power mode, operation in a power saving mode
‘'said maximum transmit power in the power saving mode being lower than said
maximum transmit power in said normal power mode. In various embodiments, the
maximum transmission power value is a vallue which has been selected to be in
¢ompliance with a gévemment regulation limiting the maximum output power level of

the wireless terminal, e.g., the maximum transmission power value is selected to be the
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maximum permissible level. Different devices may have different maximum power
level capabilities which may or may not be known to a base station. The base station
can, and in some embodiments does, use the backoff report in determining the
supportable uplink traffic channel data throughput, e.g., per transmission segment
throughput, which can be supported by the wireless terminal. This is because the
backoff report provides information about the additional power which can be used for
traffic channel transmissions even though the base station may not know the actual
transmission power level being used or the maximum capability of the wireless terminal

since the backoff report is provided in the form of a ratio.

[00411] Insome cmbodifnents the wireless terminal can support one or more
Wireless connections at the same time, each connectfon having a corresponding
maximum transmission power level. The maximum transmission power levels,
indicated by values, may be different for different connections. - In addition, for a given
connection the maximum transmission power level may vary over time, €.g., as the
number of connections being supported by the wireless terminal varies. Thus, it may be
noted that even if the base station knew the maximum transmission power capability of
a wireless terminal, the base station may not be aware of the number of communications
links being supported by the wireless terminal at a particular point in time. However,
the backoff report provides information which informs the base station about the
available power for a given connection without requiring the base station to know about

other possible existing connections which may be consuming power resources.

[00412] Data/information 7420 includes user/device/session/resource information
7440, system data 7442, received power control signal information.7484, maximurm -
transmission power information 7486, DCCH power information 7490, timing
information 7492, DCCH channel information 7494, base station identification
information 7498, terminal identification information 7499, power report information
7495, additional DCCH reports' information 7493, coded DCCH segment information
7491, and. DCCH fnode infoﬁnation 7489. DCCH channel information 7494 includes
assigned logical tone information 7496, e.g., information identifying the single logical
DCCH channel tone currently allocated to the wireless terminal by a base station

attachment point.
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[00413] User/device/session/resource information 7440 includes user
identification information, username information, user security information, device
identification information, device type information, device control parameters, session
information such as peer node information, security information, state information, peer
node identification information, peer node addressing information, routing information,
air link resource information such as uplink and/or downlink channel segments assigned
to WT 7400. Received power control information 7484 includes received WT power
control commands from a base station, e.g., to increase, decrease or do not change the
transmission power level of the wireless termine_ll with respect to-a control charnel being
closed loop power controlled, e.g., a DCCH channel. Maximum transmit.power
information 7486 includes a maximum wireless terminal transmit power value to be
used in generating a power report. Reference signal information 7496 includes
information identifying the reference signal to be used in the power report calculation,
e.g., as the DCCH channel signal, and a transmit power level of the reference signal at a
point in time, the point in time being determined based on the start transmit time of 'éhé
DCCH segment in which the power report is communicated and power report time
offset information 7472. DCCH power information 7490 is the result of computation
sub-module 7428 which the maximum transmit power information 7486 and the
reference signal info 7497 as input. DCCH power information 7490 is represented by a
bit pattern in power report information 7495 for communicating a power report‘.
Additional DCCH reports' information 7493 includes information corresponding to
other types of DCCH reports, e.g., other DCCH reports such as'a 1 bit uplink traffic
channel request report or a 4 bit uplink traffic channel request report, which is
. communicated in the same DCCH segment as a power report. Coded PCCH segment
information 7491 includes information representing a coded DCCH segment, €.g., 2
DCCH segment conveying a power report and an additional report. Timing information
7492 includes information identifying the timing of the reference signal information and
information identifying the timing of the start of a DCCH segment to be used to
communicate a power report. Timing information 7492 includes information
identifying the current timing, e.g., rela.ting indexed OFDM symbol timing within an
uplink timing and frequency structure to recurring DCCH reporting schedule

informati;)n, e.g., to indexed DCCH segments. Timing information 7492 is also used by
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the tone hopping module 7344 to determine tone Hopping. Base station identification
information 7498 includes information identifying the base station, base station sector,
‘and/or base station tone block associated with a base station attachment point being
used by the wireless terminal. Terminal identification information 7499 includes
wireless terminal identification information including base station assigned wireless
terminal identifiers, e.g., a base station assigned wireless terminal ON state identifier to
be associated with DCCH channel segments. DCCH channel information 7496 includes
information identifying the DCCH channel, e.g., as a full-tone channel or as one of a
plurality of split tone channel. Assigned logical tone information 7496 includes
information identifying the logical DCCH tone to be used by the WT 7400 for its
DCCH channel, e.g., one DCCH logical tone from the set of tones identified by .
-information 7454, the identified tone corresponding to a base station assigned WT ON
state identifier of terminal ID information 7499. DCCH mode information 7489
includes information identifying the current DCCH mode of operation,. e.g., as a full-
tone format mode of operation or a split-tone format mode of operation. In some
embodiments, DCCH mode information 7489 also.includes information identifying
different mode of operation corresponding to different values for the maximum transmit

power information, e.g., a normal mode and a power saving mode.

[00414] System data/information 7442 includes a plurality of sets of base station
data/information (BS 1 data/information.7444, BS M data/information 7446), DCCH
transmission reporting schedule information 7462, power report time offset information
7472 and DCCH report format information 7476. BS 1 data/information 7442 includes
downlink timing/frequency structure information 7448 and uplink timing/frequency
structure information 7450. Downlink timing/frequency structure information 7448
includes information identifying downlink tone sets, e.g., a tone block of 113 tones,
downlink channel segment structure, downlink tone hopping information, downlink
carrier frequency information, and downlink timing information including OFDM
symbol timing information and grouping of OFDM symbols, as well as timing
information relating the downlink and uplink. Uplink timing/frequency structure
information 7450 includes uplink logical tone set information 7452, tone hopping
information 7456, timing structure information 7458, and carrier information 7460.

Uplink logical tone set information 7452, e.g., information corresponding to a set of 113

-135-



WO 2007/073487 PCT/US2006/048582

uplink lbgical tones in an uplink channel structure being used by a base station
attachment point, includes DCCH logical channel tone information 7454, e.g.,
information corresponding to a subsét of 31 logical tones used for the dedicated control
channel with a wireless terminal in the ON state using the BS1 attachment point
receiving one of the 31 tones to use for its dedicated control channel segment signaling.
Carrier information 74§O includes information identifying the uplink carrier frequency

corresponding to a base station 1 attachment point.

[00415] DCCH transmission reporting schedule information 7462 includes
DCCH full tone mode recurring reporting schedule information 7464 and split-tone
mode recurring reporting schedule 1nformat10n 7466. Full tone mode recurring
reporting schedule information 7464 includes power report schédule information 7468.
Split tone mode recurring reporting schedule information 7466 includes power report
schedule information 7470. DCCH report format information 7476 includes power
report format information 7478. Power report format information 7478 includes. full-

tone mode information 7480 and split tone mode 1nformatlon 7482.

00416] DCCH transmission reporting scheduling information 7462 is used in
controlling the transmission of generated DCCH reports—. Full tone mode recurring
reporting scheduling information 7464 is in for controlling DCCH reports when the
wireless terminal 7400 is operating in a full-tone mode of DCCH operation. Drawing
1099 of Figure 10 illustrates exemplary full-tone mode DCCCH recurring reporting
schedule information 7464. Exemplary power report schedule information 7468 is
information indicating that segment 1006 with index s2=6 and segment 1026 with index
s2= 26 are each used to convey a 5 bit wireless terminal uplink transmission power
backoff report (ULTXBKFS). Drawing 3299 of Figure 32 illustrates exemplary split-
tone mode DCCCH recurring reporting schedule information 7466. Exemplary power
report schedule information 7470 is information ‘indicating that segment 3203 with
index s2=3 and segment 3221 with index s2= 21 are each used to convey a 4 bit

wireless terminal uplink transmission power backoff report (ULTXBKF4)..

[00417] * DCCH report format information 7476 indicates formats used for each of

the DCCH reports, e.g., number of bits in a report, and the information associated with

-136-



WO 2007/073487 PCT/US2006/048582

each of potential bit patfem's that can be communicated with the report. Exemplary full-
tone mode power report format information 7480 includes information corresponding to
Table 2600 of Figure 26 illustrating the format of ULTxBKF5. Exemplary split-tone
mode power report format information 7482 includes information corresponding to '
Table 3500 of Figure 35 illustrating the format of ULTxBKF4. Backoff Reports
ULTXBKFS and ULTxBKF4 indicate a dB value.

[00418] Power report time offset information 7472 includes information
indicating a time offset between the point in time to which a generated power report
corresponds, e.g., provides information for, and a start of a communications segment in
which said report is to be transmitted. For example, consider that a ULTxBKF5 report |
is to be communicated in an exemplary uplink segment corresponding to segment 1006
with index s2=6 of a beaconslot and consider that the reference signal used in
generating the report is the dedicated control channel signal, power report time offset
information 7472. . In such a case, the time offset information 7472 includes information
indicating a time offset between the time to which the report information corresponds,
e.g., the OFDM symbol transmission time interval prior to the transmission time of the
report corresponding to the reference signal, e.g., DCCH signal, transmission power

level and a start of the segment 1006 transmission.

[00419] Figure 75 is a drawing 7500 used to explain features of an exemplary
embodiment of the presént invention using a wireless terminal transmission power
report. Vertical axis 7502 represents the transmission power level of the wireless
terminal's dedicated control channel, e.g., a gingle tone channel, while horizontal axis
represents time 7504. The dedicated control channel is used by the wireless terminal to
communicate various uplink control information reports via dedicated cdntrol channel
segment signals. The various uplink control information reports include a wireless
terminal transmission power report, e.g., a WT transmission power backoff report, and
other addition control information reports, e.g., uplink traffic- channel request reports,

interference reports, SNR reports, self-noise reports, etc.

[00420] Eachsmall shaded circle, e.g., circle 7506, is used to represent the

transmission power level of the dedicated control channel at a corresponding poiﬁt in
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“time. For example, each point in time, in some embodiments, con;csponds to an OFDM
symb‘ol transmission time interval and the identified power level is thé power level
associated with the modulation symbol corresponding to the single tone of the WT's
DCCH channel during'that OFDM symbol transmission time interval. In some
embodiments, each point in time, corresponds to a dwell, e.g., representing a fixed
number, e.g., seven, of consecutive OFDM symbol transmission time periods using the

same physical tone for the wireless terminal's DCCH channel.

[00421] Dashed line box 7514 represents a DCCH segment which conveys a WT
transmission power backoff report. The segment includes multiple OFDM symbol
transmission time périods. In some embodiments, a DCCH segment includes 21 OFDM
tone-symbols and includes 21 OFDM symbol transmission time intervals, one OFDM
tone-symbol correspondiﬁg to each of the 21 OFDM symbol transmission time

intervals. -

[00422] The exemplary transmission backoff report indicates a ratio of a
maximum transmission power of the WT, e.g., a set value, to the transmit powér ofa
reference signal. In this exemplary embodiment, the reference signal is the DCCH
channel signal at a point in time which is offset from the start of the DCCH segment
used to communicate the transmission power backoff report. Time 7516 identifies the
start of the DCCH segment conveying the WT transmission power backoff report. Time
offset 7518, e.g., a predetermined value, relates time 7516 to time 7512 which is the
transmission time of the reference signal used to generate the power report of segment
7514. X 7508 identifies the reference signal in terms of a power level 7510 and the time
7512.

[00423] In addition to the DCCH control channel which-is used in various
embodiments for wireless terminals in an ON state, it should be appreciated that the
systemn of the present invention also supports additional dedicated uplink control
signaling channels, e.g., timing control channels and/or state transition request channels
which may be dedicated t6 a wireless terminal. These additional channels may exist in -
the case of the hold state in addition to the ON state with terminals in the ON-State

being provided the DCCH control channel in addition to the timing and state transition
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request channels. Si gnaling on the timing control and/or state transition request
channels occurs at a much lower rate than signaling on the DCCH control channel, e.g.,
at rate 1/5 or less from the wireless terminals perspective. In some embodiments, the
dedicated uplink‘channels' provided in the hold state based on Active user 1Ds assigned
by the base station attachment point while DCCH channel resources are allocated by the
base station attachment point based on information including an ON state identifier

assigned by the base station attachment point.

[00424] The techniqiles of the present invention may be implemented using
software, hardware and/or a combination of software and hardware. The present
invention is directed to apparatus, €.g., mobile nodes such as rﬁobile terminals, base
stations, communications system which implement the present invention. Itis also
directed to methods, e.g., method of controlling and/or operating mobile nodes, base
stations and/or communications systems, e.g., hosts, in accordance with the present
invention. The present invention is also directed to machine readable medium, e.g.,

‘ROM, RAM, CDs, hard discs, etc., which include machine readable instructions for
controlling a machine to implement one or more steps in accordance with the present

invention.

[00425] In various embodiments nodes described herein are implemented using
one or more modules to perform the steps corresponding to one or more methods of the
present invention, for example, signal processing, message generation and/or
transmission steps. Thus, in some embodiments various features of the present
invention are implemented using modules. Such modules may be implemented using
software, hardware or a combination of software and hardware. Many of the above
described methods or method steps can be imblemented using machine executable
instructions, such as software, included in a machine readable medium such as a
memory device, €.g., RAM, floppy disk, etc. to control a machine, e.g., ge.nerallpurpose
computer with or without additional hardware, to implement all or portions of the above
described methods, €. g., in one or more nodes. Accordingly, among other things, the
present invention is directed to a machine—feadable medium including machine
executable instructions for causing a machine, e.g., processor and associated hardware,’

to perform one or more of the steps of the above-described method(s).
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[00426] . While described in the context of an OFDM system, at least some of the
methods and apparatus of the present invention, are applicable to a wide range of

communications systems including many non-OFDM and/or non-cellular systems.

[00427] - Numerous additional variations on-the methods and apparatus of the
present invention described above will be apparent to those skilled in the art in view of
the above description of the invention. Such variations are to be considered within the
scope of the invention. The methods and apparatus of the present invention may be, and
in.various embodiments are, used with CDMA, orthogonal frequency division
multiplexing (OFDM), and/or various other types of communications techniques which
may be used to provide wireless communications links between access nodes and
mobile nodes. In some embodiments the access nodes are implemented as base statlons
which establish communications links with mobile nodes using OFDM and/or CDMA.
In various embodiments the mobile nodes are implemented as notebook computers,
personal data assistants (PDAs), or other portable devices including receiver/transmitter
circuits and logic and/or routines, for implementing the methods of the present ‘

invention.
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WHAT IS CLAIMED 1S:

1. A method of operating a wireless terminal to report control information, the
method comprising: .

transmitting an initial control information report set following at least one of: 1)
a transition from a first mode of wireless terminal operation to a second mode of
wireless terminal operation and ii) a handoff operation from a first connection to a
second connection, said transmission of said initial control information report set having
a first duration equal to a first time period; and

transmitting a first additional control information report set for a period of time

‘which is the same as said first time period, said transmitting a first additional control

information set following transmission of said initial control information report set
while in said second mode of wireless terminal operation, said first additional control

information report set being different from said initial control information report set.

2. The method of claim 1, wherein said wireless terminal is in an active mode of
operation before and after said handoff from the first connection to the second

connection which triggers the transmitting of an initial control information report.

3. The method of claim 1, further comprising:
repeating said step of transmitting said first additional control information report

set following transmission of said initial report set while in said second mode of

wireless terminal operation.
4. The method of claim 3, wherein said initial control information report set is
different from said first additional control information report set due to the initial and

first additional control information report sets having different formats.

5. The method of claim 4, wherein said initial control information report set can

include one or a plurality of reports.
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6. The method of claim 4, wherein said initial control information report set
.includes at least one report that is not included in said first additional control

information report set.

7. The method of claim 6, further comprising:

transmitting a second additional control information report set for a period of
time which is the same as said first time period, said transmitting a second additional
control information report set occurring between the transmission of each first
additional control information report set, said second addition report including said at

Jeast one report that is not included in said first additional control information report set.

8. The method of claim 7, wherein said at least one report that is not included in
said first additional control information report set is one of: an interference report and a

wireless terminal transmission power availability report.

9. The method of claim 6, wherein said initial control information report set
includes at least two reports that are not included in said first additional control

information report set.

10. The method of claim 3, wherein said second mode of operation is an on mode of
operation and said first mode of opei'ation is one of a hold mode of operation and a sleep

-mode of operation.

11. The method of claim 10, wherein during said on mode of operation said wireless
terminal can transmit user data on an uplink and during said hold and sleep modes of

operation said wireless terminal is precluded from transmitting user data on said uplink.

12. A wireless terminal comprising:

a report transmission control module for controlling said wireless terminal to
transmit an initial information report set following a transition by said wireless terminal
from a first mode of operation to a second mode and to transmit scheduled reports

according to an uplink reporting schedule following transmission of said initial report

set;
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an initial report generation module responsive to said report transmission control
module for generating said initial information report set as a function of a point in time
with respect to an uplink transmission schedule at which said initial report set is to be
transmitted; and

a scheduled report generation module for generating scheduled report

information sets to be transmitted following said initial information report.

13. The wireless terminal of claim 12, further comprising:

a transmitter for transmitting said initial report set and said scheduled report sets.

14. The wireless terminal of claim 13, wherein said second mode is an on-state in
which said wireless terminal has a dedicated uplink reporting channel for reporting
information including requests for uplink traffic channel resources which can be used to

transmit user data.

15.- The wireless terminal of claim 14, wherein said first mode is a state in which

_said wireless terminal does not have a dedicated uplink reporting channel for reporting

information including requests for uplink traffic channel resources which can be used to

transmit user data.

16. The wireless terminal of claim 15, wherein said first state is one of a hold and
sleep state and said second state is an on state during which said wireless terminal is

permitted to transmit user data.

17. The wireless terminal of claim 13, further comprising stored information
indicating a recurring uplink reporting structure and at least some dedicated control
channel report sets to be transmitted at predetermined points in time within said

recurring uplink reporting structure.

18. The wireless terminal of claim 17, further comprising: stored information
indicating the format of initial report sets to be transmitted dependmg on the time at
which said initial report set is to be transmitted within said recurring uplink reportmg

structure.
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19.  The wireless terminal of claim 17, further comprising:

a timing control circuit for correlating‘said uplink reporting structure based on

downlink signals received from said base station.

20. The wireless terminal of claim 19, wherein said timing control circuit is a closed

loop timing control circuit.

21. The wireless terminal of claim 12, wherein said report transmission control
module includes a handoff detection module for detecting a handoff from a first access
node to another access node and for controlling said wireless terminal to generate an
initial information report set following a handoff, séid generated initial informati;m

report set to be transmitted to said second access node.

99 The wireless terminal of claim 12, wherein said initial report generation module

includes a report set size determination sub-module for determining an initial report set

size as a function of the point in time with respect to the uplink transmission schedule

at which said initial report set is to be transmitted.

23. The wireless terminal of claim 22, further comprising:
control information for controlling the content of an initial report set as a

function of the size of the initial report set.

24. The wireless terminal of claim 22, further comprising:

control information for controlling the content of an initial report set as a
function of said time with respect to the uplink transmission schedule at which said
initial report set is to be transmitted, said content at the start of said initial report varying

depending on said time.

25. A method of operating a communications device including information
indicating a predetermined report sequence for use in controlling transmission of a

plurality of different control information reports on a recurring basis, the method

comprising;:
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transmitting an initial control information report set following at least one of: a
transition from a first mode of communications device operation to a second mode of
communications device operation and a handoff operation from a first connection to a
second connection while remaining in the second mode of operation, said transmission
of said initial control information report set occurring in place of transmitting reports in
accordance with a portion of said predetermined report sequence; and

transmitting an additional report set in accordance with the information

indicating a predetermined report sequence.

26. The method of claim 25, wherein said communications de\(ice is a wireless
terminal.
27.  The method of claim 26, wherein said transmitting an initial control information

report set includes transmitting said initial control information report set on a dedicated

uplink control channel.

28. The method of claim 27, wherein said dedicated uplink control channel is single

tone channel.

29. The method of claim 28, wherein said single tone of said single tone channel is

hopped over time.

30. -The method of claim 25, wherein said predetermined report sequence repeats
over a time period which is greater than a transmission time period used to transmit said

initial control information report set.

31.  The method of claim 30, wherein transmitting said initial information report set
includes transmitting at least one report which would not have been transmitted during
the time period used to transmit said initial control information report set if said

transmitted reports had followed said predetermined report sequence.

32. The method of claim 27, wherein said wireless terminal supports a plurality of

different initial control information report sets, the method comprising:
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selecting which one of the plurality of initial control information report sets to

transmit as a function of the portion of the sequence to be replaced.

33. The method of claim 27, wherein said initial control information report set can

include one or a plurality of reports.

34, The method of claim 27, wherein said initial control information report set
includes at least one report that is not included in said additional control information

report set.

35.. The method of ciaim 34, wherein said additional control information report set is
a first additional control information report set, the method further comprising:

transmitting a second additional control information report set;

transmitting another first additional control information report; and

wherein said transmitting said second additional control information report set
occupies a period of time which is the same as a period of time used to transmit said
first additional control information report set, said transmission of said second
additional control information report set occurring between the transmission of each
first additional control information report set, said second additional control information
report set including said at least one report that is not included in said first additional

control information report set.

36. The method of claim 35, wherein said at least one report that is not included in
said first additional control information report set is one of: an interference report and a
wireless terminal transmission power availability report.
37. A base station for communication with a wireless terminal, the base station
including: .

information indicating a recurring uplink reporting structure and at least some
dedicated control channel report set format infoﬁnation indicating the format of uplink ..
reports to be transmitted by said wireless terminal at predetermined points in timé

within said recurring uplink reporting structure;
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information indicating the format of initial reports to be transmitted to sa%d base
station following a transition by said wireless terminal into an on state in which said
wireless terminal may request dedicated uplink traffic channel resources and transmit
user data to said base station; and

a receiver for receiving uplink signals including report information sets from

said wireless terminal.
38. The base station of claim 37; wherein said receiver is an OFDM receiver.

39. The base station of claim 37, further comprising:

a report interpretation module for interpreting received repért sets in accordance
with said initial report format information or said report set format information
indicating the format of reports transmitted in accordance with said recurring reporting
structure, said report interpretation module being responsive to transitions by said

wireless terminal into said on state.

40. The base station of claim 39, further comprising:

a report interpretation module for interpreting, as an initial information report
set, a report information set received from the wireless terminal immediately after one
of: a migration of the wireless terminal to an on state from a hold state with respect to a
current connection, a migration of the wireless terminal to an on state from an access
state with respect to the current connection, and a migration of the wireless terminal to
an on state from an on state which existed with respect to another connection prior to a

handoff to said base station.
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Summary of Dedicated Control Reports in the UL.DCCH channel: default mode full-tone format:
Name Description Segment Index S2

DLSNR5 Absolute report of DL SNR 0, 3,7, 10, 13, 17, 20, 23, 27, 30, 33, 37
RvsD2 Reserved bits 4, 8,14, 18, 24, 28, 34, 38
DLDSNR3 Relative report of DL SNR 2,5,9,12, 15, 19, 22, 25, 29, 32, 35, 39
TYPE2 Type of flexible report 1,11, 21
BODY4 Body of flexible report 1,11, 21 :

RQST1 U 0, 3,6, 7,10, 13, 16, 17, 20, 23, 26, 27,
ULRQS L traffic request 30, 33’ 35, 37 -
ULRQST3 UL traffic request 2,5,9, 12, 15, 19, 22, 25, 29, 32, 35, 39
ULRQST4 UL traffic request 4, 8, 14, 18, 24, 28, 34, 38, and also

1, 11, 21 (using flexible report)

ULTxBKF5 UL transmit backoff 6,26
DLBNR4 DL beacon ratio 16
DLSSNR4 Saturation level of DL self-noise SNR| 36, and also 1, 11, 21 (using flexible report)
RVSD1 Reserved bits 16, 36

FIGURE 12
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Format of DLSNRS5 in non-DL-macrodiversity mode:
Bits (MSb:LSb) Reported wtDLPICHSNR
0b00000 -12 dB
0b00001 -11 dB
0b00010 -10dB
0b00011 ) -9 dB
0b00100 -8 dB
0b00101 -7dB
0b00110 -6dB
0b00111 -5dB
0b01000 -4 dB
0b01001 -3dB
0001010 -2 dB
0b01011 -1 dB
0b01100 0dB
0b01101 1dB
0b01110 2dB
0b01111 3dB
0b10000 4dB
0b10001 5dB
0b10010 6 dB
0b10011 7 dB
0b10100 9dB
0b10101 11 dB
0b10110 13 dB
0b10111 15 dB
0b11000 17 dB
0b11001 19 dB
0b11010 21 dB
0b11011 23 dB
0b11100 25 dB
0b11101 27 dB
0b11110 29 dB
Ob11111 : Reserved

FIGURE 13
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Format of DLSNR5 in DL-macrodiversity mode:

Bits (MSb:.Sb) Reported wiDLPICHSNR
0b00000 -12 dB,and the connection is not preferred
0b00001 -10dB,and the connection is not preferred
0b00010 -9 dB,and the connection is not preferred
0b00011 -8 dB,and the connection is not preferred
0b00100 -7 dB,and the connectioniis not preferred
0b00101 -6 dB,and the connection is not preferred
0b00110 -5 dB,and the connection is not preferred
0b00111 -4 dB,and the connectionis not prefered
0b01000 -3 dB,and the connection s not preferred
0b01001 -2 dB,and the connection is not preferred
0b01010 -1 dB,and the connection is not preferred
0b01011 0dB,and the connection is not preferred
0b01100 1 dB,and the connection is not preferred
0b01101 3 dB,and the connection is not preferred
0b01110 5 dB,and the connection is not preferred
0b01111 7 dB,and the connection is not preferred
0b10000 -8 dB,and the connection s preferred
0b10001 -7 dB,and the connection s preferred
0b10010 -6 dB,and the connection s preferred
0b10011 -5 dB,and the connection is preferred
0b10100 -4.dB,and the connection is preferved
0b10101 -3 dB,and the connection is preferred
0b10110 -2 dB,and the connection is preferred
0b10111 -1 dB,and the connection is preferred
0b11000 0dB,and the connection is prefemed
0b11001 1 dB,and the connection is preferred
0b11010 3 dB,and the connection is preferred
0b11011 5 dB,and the connection is preferred
0b11100 7 dB,and the connection is preferred
0b11101 9 dB,and the connection is preferred
0b11110 11 dB,and the connection s preferred
0b11111 13 dB,and the connection s preferred

FIGURE 14
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Format of DLDSNR3:
Bits (MSb:LSb) Reported difference in wiDLPICHSNR

0b000 -5 dB
0b001 -3dB
0b010 -2dB

J0b011 -1dB
0b100 0dB
0b101 1dB
0b110 3dB
Ob111 5dB

FIGURE 15
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Format of ULRQST1:
Bits (MSb:LSb) Notes
0b0 N[O}+N[1}=0
Ob1 N[O]+N[11>0
1 70/0-\
1702 1704 1 7?6
Calculation of parameters y and z:
Condition y z
1710 | (x>28) AND (b>=9) 2 10
1712 | (x>27) AND (b>=8) 2 9
1714 - | (x>25) AND (0>=6) 2 8
1716-| (x>23) AND (b>=4) 2 7
1718 | (x>21) AND (b>=1) 2 )
1720+ | (x>18) AND (b>=-1) 1 5
1722 | (x>16) AND (b>=-3) 1 4
1724 - | (x>15) AND (b>=-5) 1 3
1726 | (x>12) AND (b<-5) 1 2
1728 = | Otherwise 1 1

FIGURE 17
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Default request dictionary (RD reference number = 0): format of ULRQST4:
Bits (MSb:LSb) Notes
0b0000 No change from the previous request
0b0001 N[C}=1:3
0b0010 N[O]>=4
0b0011 ceil{(N[1]+N[2]+N[3])/y)=1
0b0100 ceil (N[11+N[2]+N[3]/y)=2
0b0101 ceil((N[11+N[2]+N[3])/y)=3
0b0110 ceil((N[1]+N[2]+N[3])/y)=4:5
0b0111 ceil{(N[11+N[2]+N[3]}/2)=2
0b1000 ceil(N[11+N[2]+N[3])/2)=3
0b1001 ceil((N[11+N[2}+N[3]y/2)=4
0b1010 ceil((N[1}+N[2]+N[3])/2)=5
0b1011 ceil((N[1]1+N[2]+N[3]/2)=6
0b1100 ceil{(N[1]+N[2]+N[3}/2)=7
0b1101 ceil((N[1]+N[2}+N[3])/z)=8:9
0b1110 ceil{(N[1]+N[2}+N[3])/2)=10:11
0b1111 ceil((N[1]+N[2]+N[3])/z)>=12
FIGURE 18
1960 N 1902 1904
Default request dictionary (RD reference number = 0): format of ULRQST3:
Bits (MSb:LSb) Notes
0b000 N[0]=0, ceil{(N[1]+N[2]+N[3])//y)=0
0b001 . N[0]=0, ceil{(N[1]+N[2}+N[3})/y)=1
0b010 N[0]=0, ceil{(N[1]+N[2]+N[3])/y)=2:3
0b011 N[0]=0, ceil{(N[1]+N[2}+N[3])/y)>=4
0b100 N[O]>=1, ceil((N[11+N[2]+N[3])/y)=1
0b101 N[O]>=1, ceil{(N[11+N[2]+N[3])/y)=2
0b110 N[0]>=1, ceil((N[1]+N[2}+N[3])/y)=3
Ob111 N[O]>=1, ceil (N[11+N[2}+N[3])/y)>=4

FIGURE 19
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Request dictionary (RD reference number = 1): format of ULRQST4:
Bits (MSb:LSb) Notes

0b0000 No change from the previous request
0b0001 N[2]=1
0b0010 N[2]=2:3
0b0011 N[2]=4:6
0b0100 N2J>=7
0b0101 ceil{(N[11+N[3])/y)=1
0b0110 ceil (N[1]+N[3])//y)=2
0b0111 ceil((N[1]+N[3]))/y)=3
0b1000 ceil((N[1]+N[3))/y)=4:5
0b1001 coil((N[1]+N[3])/2)=2
0b1010 ceil(N[1]+N[3))/2)=3
0b1011 ceil((N[1]+N[3])/2)=4
0b1100 ceil (N[1]+N[3])/2)=5
0b1101 ceil((N[1]+N[3])/z)=6
0b1110 ceil (N[1}+N[3))/2)=7:8
Ob1111 ceil{(N[1]+N[3))/z)>=9

FIGURE 20

2160 ¥ 2102 2104
Request dictionary (RD reference number = 1): format of ULRQST3:
Bits (MSb:LSb) Notes

0b000 N[0]=0, N[2]=0

0b001 N[0]=0, N[2]=1

0b010 N[0]=0, N[2]=2:3

0b011 N[0]=0, N[2]>=4

0b100 N[0]>=1, N[2]=0

0b101 N[0}>=1, N[2]=1

0b110 N[0]>=1, N[2]=2:3

Ob111 N[0]>=1, N[2]>=4

FIGURE 21



WO 2007/073487 PCT/US2006/048582

19/66
220/0\‘ :
2202 2204
Request dictionary (RD reference number = 2): format of ULRQSTA4:
Bits (MSb:LSb) . Notes

0b0000 No change from the previous request
0b0001 N[1]=1
0b0010 N[1]=2
0b0011 N[1]=3
0b0100 N[1]>=4
0b0101 ceil{(N[2]+N[3])/y)=1
0b0110 ceil((N[2]+N[3])/y)=2
0b0111 ceil((N[2]+N[3])/y)=3
0b1000 . ceil({(N[2]+N[3])/y)=4:5
0b1001 ceil(N[2]+N[3])/2)=2
0b1010 ceil((N[2]+N[3])/z)=3
0b1011 ceil{(N[2)+N[3))/z)=4
0b1100 ceil{(N[2]+N[3))/2)=5
0b1101 ceil((N[2]+N[3})/2)=6
0b1110 ceil((N[2}+N[3])/2)=7:8
Ob1111 ceil(N[2]+N[3])/z2)>=2

FIGURE 22

0360 N 2302 2304
Request dictionary (RD reference number = 2): format of ULRQSTS:
Bits (MSb:LSb) Notes
0b000 N[0]=0, N[1]=0
0b001 N[0]=0, N[1]=1
0b010 N[0}=0, N[1]=2
0b011 N[0]=0, N[1]>=3
0b100 N[0]>=1, N[1]=0
0b101 N[0]>=1, N[1]=1
0b110 N[0]>=1, N[1]=2
Ob111 N[0]>=1, N[1]>=3

FIGURE 23
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Request dictionary (RD reference number = 3): format of ULRQST4:
Bits (MSb:LSb) Notes
0b0000 No change from the previous request
0b0001 N[1])=1
0b0010 N[1]=2
0b0011 N[1]=3
0b0100 N[1]>=4
0b0101 N[2]=1
0b0110 N[2]=2:3
0b0111 N[2]=4:6
0b1000 N[2]>=7
0b1001 ) cell(N[3]y/y)=1
0b1010 ceil(N[3))/y)=2:3
0b1011 ceil(N[3])/y)=4:5
0b1100 ceil(N[3]y/z)=2
0b1101 ceil(N[3])/2)=3
0b1110 ceil(N[3))/2)=4:5
Ob1111 ceil(N[3))/2)>=6

FIGURE 24

o500 N 2502 2504
Request dictionary (RD reference number = 3): format of ULRQST3:
Bits (MSb:LSb) Notes

0b000 N[0]=0, N[1]=0

0b001 N[0]=0, N[1]=1

0b010 N[0]=0, N[1]=2

0b011 N[0]=0, N[1]>=3

0b100 N[0]>=1, N[1]=0

0b101 N[0]>=1, N[1]=1

0b110 N[0]>=1, N[1]=2

0b111 N[0}>=1, N[1]>=3

FIGURE 25
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Format of ULTXBKF5
Bits (MSb:LSb) Reported WtDLPICHSNR
0b00000 6.5 dB
0b00001 7 dB
0b00010 8dB
0b00011 9 dB
0b00100 10 dB
0b00101 11 dB
0b00110 12 dB
0b00111 13dB
0b01000 14 dB
0b01001 15dB
0b01010 16 dB
0b01011 17 dB
0b01100 18 dB
0b01101 19dB
0b01110 20dB
0b01111 21dB
0b10000 22 dB
0b10001 - 23 dB
0b10010 24 dB
0b10011 25dB
0b10100 26 dB
0b10101 27dB .
0b10110 28dB
0b10111 29 dB
0b11000 30dB
0b11001 32dB
0b11010 34 dB
Ob11011 36 dB
0b11100 38 dB
Ob11101 40 dB
0b11110 Reserved
Ob11111 Reserved

FIGURE 26
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Power scaling factor:
Use of the tone block Scaling factor
Tier 0 tone block 1
Tier 1 tone block . bssPowerBackoffO1
Tier 2 tone block ‘ bssPowerBackoff02

FIGURE 27

286\‘

2802 2804

UL loading factor:

UL loading factor in DL.BCH.BST of BSS i b ;indB
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Format of DLBNR4:
Bits (MSb:LSb) Reported power ratio of the DL.BNCH channels

0b0000 -3dB
0b0001 -2dB
0b0010 0dB
0b0011 1dB
0b0100 2dB
0Ob0101 3dB
0b0110 4dB
0b0111 6dB
0b1000 8dB
Ob1001 10dB
0b1010 12 dB
Ob1011 14 dB
0b1100 16 dB
0b1101 20 dB
0b1110 24 dB
0b1111 26 dB

FIGURE 29
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Format of DLSSNR4:
Bits (MSb:LSb) Saturation level of DL SNR

0b0000 8.75dB

0b0001 9.5dB

0b0010 11 dB

0b0011 12.5dB

0b0100 14dB

0b0101 15.5dB

0b0110 17 dB

0b0111 18.5dB

0b1000 20 dB

0b1001 21.5dB

0b1010 23 dB

Ob1011 24.5 dB

0b1100 26 dB

Ob1101 27.5dB

0b1110 29 dB

Ob1111 29.75 dB

FIGURE 30
3160
3102 3104

Format of TYPE 2 and BODY 4:

Bits (MSbiLSb) T D O e o DO seqment
0b00 ULRQST4
0b01 DLSSNR4
Ob10 Reserved
Ob11 Reserved

FIGURE 31
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Bits | ~ ~-3200,3201 3202 32033204 3205 32063207 3208 3209
MSb 7
6 DLBNR4
5| losws ULTXBKF4 DLSNFE
4
3
2
1 ULRQST3 ULRQST4 i i ULRQST4
LSb 0
2101 12 —a 151 1718 19} 3240
Bits 32103211 532125327 332143215 32163217 3218 3219
MSb 7 -
2 DLSNRS DLSNR5
4 RSVD1
3
2
1 ULRQST3 ULRQST4 ULRQST3
LSb 0
| s2—_20 27 29 3240
Bits 32203221 3221 3222 3223 3224 3225 3226 3227 3228 3229
MSb 7 L—Lr;r';'_ﬁ'l—';r_;
6 DLSSNR4
4 ULTXBKF4 DLSNRS
4
3
2 3y
] ULRQST4 ULROSTS ULRQST4
LSb 0
> 35322"%2 32333%234533‘%23 36323&23237 c‘3238 333?3 0
Bits| 3230,3231 ¢ .
MSb 7 RSVD1
6 DLDSNR3
5| [PLSNRS DLDSNR3
4 ’ TYPE1 "
3 Reserved
2 BODY4 ULRGST4|
1| [Jurasm
LSb 0
3243

FIGURE 32
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0 1 2 3 7} 3306
3300 3301 3302 3303 3304
DLSNR5 ULTXBKF4
ULRQST3 DLENRA
3404 3406

!

Summary of Dedicated Control Reports in the ULDCCH channel: default mode split-tone format

Name Description Segment Index s2
DLSNRS Absolute report of DL SNR 0, 6, 12, 18, 24, 30
RVSD1 Reserved bits 15, 36
DLDNR3 Relative report of DL SNR 15, 33, 36
TYPE1 Type of flexible report 33
BODY4 Body of fiexible report 33
ULRQST3 UL traffic request 0,6, 12, 18, 24, 30
ULRQST4 UL traffic request 3,9,15,21,27,36 |
ULTxBKF4 UL transmit backoff 3,21
DLBNR4 DL beacon ratio 9
DLSSNR4 Saturation level of DL self-noise SNR | 27

FIGURE 34
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Format of ULTXBKF4:
Bits (MSb:LSb) Reported WT.ULDCCHBackoff

0b0000 6 dB

0b0001 7dB

0b0010 8dB

0b0011 9dB

0b0100 10 dB
0b0101 11 dB
0b0110 12dB
0b0111 13 dB
0b1000 14 dB
0b1001 _ 16 dB
0b1010 18 dB
0b1011 20 dB
0b1100 24 dB
Ob1101 28 dB
0b1110 32dB
Ob1111 36dB

FIGURE 35

2600 N 3602 3604

Format of TYPE1 and BODY4:

Bits (MSb:LSb) The type of report to be carried in the BODY4
of the same UL.DCCH segment
0b0 ULRQST4
Ob1 Reserved

FIGURE 36
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Specification of UL.DCCH modulation coding: full-tone format:

Information Bits (MSb:LSb) |Coded Modulation Symbols (Most Significant:Least Significant)

0b000 {1, 0)(1, 0)(1, 0){1, O)(1, OY(1, 0)(1, 0)

0b001 (1, 0(1, 0)(1, 0)(1, 0){-1, O){-1, O)(-1, 0)

0b010 (1, 9)(1, 0)(-1, O)(-1, 0)(1, 0)(1, O)(-1, O)

0b011 (1, 0)(1, 0)-1, 0)(-1, O)(-1, O)(-1, Q)(1, 0)

0b100 {1, 0)(-1, 0)(1, O)-1, 0)(1, O){-1, 0)(1, O)

0b101 (1, 0)(-1, 0)1, 0)(-1, O}-1, O)(1, O)-1, O)

0Ob110 {1, 0)(-1, 0){-1, 0)(1, O){1, O)(-1, O)(-1, 0)

Ob111 (1, 0)(-1, O)(-1, 0){1, O)-1, 0)(1, 0)(1, 0)

38(6\

3802

FIGURE 37

3804

l

Specification of UL.DCCH modulation coding: split-tone format:
Information Bits (MSh:LSb) | Coded Modulation Symbols (Most Significant:Least Significant)
0b0000 (1, 0)(1, 0)(1, 0)(1, O)(1, O)(1, O)(1, 0)
0b0001 (1, 0)(0, 1)(0, -1)(0, 1}-1, 0)}(0, 1)(-1, 0)
0b0010 (1, O)(-1, O)(-1, 0){-1, 0)(1, O){-1, O)(1, O)
0b0011 (1, 0)(0, -1)(0, 1)(0, -1)(-1, 0)(0, -1)(-1, 0)
0b0100 (0, 1)(1, 0)(0, 1)(0, 1)(0, -1)(-1, 0)(1, O)
0b0101 (0, 1)(0, 1)(1, 0)(-1, OXO, 1)(0, -1}(-1, 0)
0b0110 (0, 1){-1, 0)(0, -1)(0, -1)(0, -1){1, 0)(1, 0)
0b0111 (0, 1)(0, -1)(-1, 0)(1, OXO, 1)(0, 1)(-1, 0)
0b1000 (-1, 0)(1, O}-1, 0)(-1, 0)(-1, O)(1, 0)(1, 0)
0b1001 (-1, 0)(0, 1)(0, 1)(0, -1)(1, 0)(0, 1)(-1, 0)
0b1010 (-1, O)(-1, )1, ®)(1, O)(-1, O)-1, 0)(1, O)
0b1011 (-1, 0)(0, -1)0, -1){0, 1)(1, 0)(0, -1}(-1, 0)
0b1100 (0, -1)(1, 0)(0, -1)(0, -1)(0, 1)(-1, 0)(1, 0)
0b1101 (0, -1)(0, 1)(-1, 0)(1, O)O, -1)(©, ~-1}{-1, 0)
0b1110 (0, -1)(-1, 0)(0, 1)(0, 1)0, 1)1, O)(1, 0)
Ob1111 (0, -1)0, -1){1, 0)(-1, 0)(0, -1)(0, 1)(-1, 0)

FIGURE 38
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4000 A 4002 4004 - 4006 4008
QUEUE 0 QUEUE 1 QUEUE 2 QUEUE 3
(REQUEST GROUP 0) (REQUEST GROUP 1) (REQUEST GROUP 2) {REQUEST GROUP 3)
INFORMATION INFORMATION INFORMATION INFORMATION
(E.G., HIGHEST (G, oD |E.6., THIRD HIGHEST (E.G.LOWEST
PRIORITY TRAFFIC) PRIORITY TRAFFIC PRIORITY TRAFFIC) PRIORITY TRAFFIC)
TOTAL NUMBER TOTAL NUMBER TOTAL NUMBER TOTAL NUMBER
OF FRAMES, EG.| |,040 | | OF FRAMES, EG., OF FRAMES, E.G., OF FRAMES, E.G.,
MAC FRAMES, ] MAC FRAMES, 14020 mAC FRAMES ~ H40%0 | | “mac FramvEs,  }-14040
OF QUEUE 0 OF QUEUE 1 OF QUEUE 2 OF QUEUE 3
TRAFFIC (N[0)) TRAFFIC (N[1]) TRAFFIC (N[2]) TRAFFIC (N[3))
FRAME1  Hr4012 FRAME1 4022 FRAME1 4032 FRAME1  H4042
FRAME2  H4014 FRAME2 (402 FRAME2 (4034 FRAME 2 4044
FRAME 3 L1-4016 FRAME3  H4026 FRAME 3 1-4036 FRAME 3 4046
FRAMEN, H4018 FRAME N, -4028 FRAMEN, {4038 FRAME Na 71048
4054 4056 4058
4052\
WT A MAPPING OF UPLINK DATA STREAM TRAFFIC FLOW FRAMES TO ITS REQUEST QUEUES
QUEUE
INFORMATION TYPE (REQUEST COMMENTS
GROUP)
HIGH PRIORITY, STRICT LATENCY REQUIREMENTS,
4080 >~ CONTROL INFO 0 LOW LATENNCY AND/OR LOW BANDWIDTH
LOW LATENCY REQUIREMENTS, NEXT HIGHEST
4062 - VOICE 1 PRIORITY
4064 —> GAMING, AUDIO STREAM 9 LATENCY SOMEWHAT IMPORTANT, SLIGHTLY HIGHER
APP A BW REQUIREMENT THAN VOICE
FTP/WEB BROWSING,
4066 - VIDEO STREAM APP A 3 DELAY INSENSITIVE AND/OR HIGH BANDWIDTH
4072~
WT B MAPPING OF UPLINK DATA STREAM TRAFFIC FLOW FRAMES TO ITS REQUEST QUEUES
QUEUE
INFORMATION TYPE (REQUEST COMMENTS
GROUP)
HIGH PRIORITY, STRICT LATENCY REQUIREMENTS,
4080 -~ CONTROL INFO 0 LOW LATENCY AND/OR LOW BANDWIDTH
4082 - VOICE, AUDIO STREAM 1 LOW LATENCY REQUIREMNTS, NEXT HIGHEST
APP A PRIORITY
4084 = GAMING, AUDIO STREAM APP B, 2 LATENCY SOMEWHAT IMPORTANT, SLIGHTLY HIGHER
IMAGE STREAM APP A. BW REQUIREMENT THAN VOICE
FTP/WEB BROWSING,
4086 - IMAGE STREAM APP B DELAY INSENSITIVE AND/OR HIGH BANDWlDTH
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(REQUEST GROUP 0) (REQUEST GROUP 1) (REQUEST GROUP 2) (REQUEST GROUP 3)
INFORMATION INFORMATION INFORMATION INFORMATION
TOTAL NUMBER | [4110] [ TOTAL NUMBER | |4112 TOTAL NUMBER | 141 14| | TOTAL NUMBER ,4116
OF FRAMES  |1” OF FRAMES d OF FRAMES LA OF FRAMES 1A
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TRAFFIC (N[O]) TRAFFIC (N[1}) TRAFFIC (N[2]) TRAFFIC (N[3])
4118 N
4120 4122 4124 4126 4128 4130 4132 4134
F'gggggf E SECOND TYPE THIRD TYPE
q REPORT, E.G., 3INFO REPORT, E.G., 4 INFO
E.G.,1INFO
BITS BITS
BIT
sicTionary | FIRST SET SSEEC':I’OON}E THIRD SET FSOE‘%RJE FIFTH SET | SIXTH SET SS;?%LH
OF QUEUES QUEUES OF QUEUES QUEUES OF QUEUES J OF QUEUES QUEUES
{QUEUE 0 {QUEUE 1, {QUEUE 1,
DICTIONARY 0 QUEUE 1}’ {QUEUE 0} | QUEUE 2, | {QUEUE 0} | QUEUE 2, N/A N/A
QUEUE 3} QUEUE 3}
{QUEUE 0, {QUEUE 1,
DICTIONARY 1 QUEUE 1} {QUEVE 0} | {QUEUE 2} | {QUEUE 0} | {QUEUE 2} QUEUE 3} N/A
{QUEUE 0, {QUEUE 2,
DICTIONARY 2 | 0 )y ¢y | (QUEVE O} | {QUEUE 1) {QUEUE 0} | {QUEVE %} | ‘queuE 3 NJA
{QUEUE 0,
DICTIONARY 3 | ‘pyE 1y | {QUEVE O} {QUEUE 1} | {QUEUE 0} | {QUEUE 1} | {QUEUE 2} | {QUEUE 3}
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THIRD SET OF QUEUES, E.G.
THE SET {Q1,02,Q3} OR {Q2)}
OR {Q1} DEPENDING ON THE

REQUEST DICTIONARY IN USE

* 4246

JOINTLY ENCODE THE BACKLOG INFORMATION CORRESPONDING TO THE
SECOND AND THIRD SETS OF QUEUES INTO A SECOND PRETERMINED
NUMBER OF INFORMATION BITS, E.G., 3, SAID JOINT ENCODING
OPTIONALLY INCLUDING QUANTIZATION

| GOTOQUANTIZATIONLEVEL | 424
| CONTROL FACTOR SUBROUTINE JV

| ASAFUNCTION OF ADETERMINED | 4250
L. — — CONTROLFACTOR __ _ g

TRANSMIT THE JOINTLY CODED BACKLOG
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BEACON RATIO REPORT

4284

DOES POWER
INFORMATION AND PATH
LOSS INFORMATION

SATISFY A FIRST CRITERIA
?

NO YES

4286

SET CONTROL FACTORS TO A
FIRST PREDETERMINED SET OF
VALUES, E.G,,
Y=Y1,Z=21, WHERE Y1 AND Z1
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SECOND PREDETERMINED SET
1 OF VALUES, E.G.,
Y =Y2,Z =22, WHERE Y2 AND Z2
: ARE POSITIVE INTEGERS
4292 |
NO DOES POWER
INFORMATION AND PATH YES
LOSS INFORMATION
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OR OPERATION EXCLUSIVE OR OPERATION
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DETERMINE THE SEVEN LEAST- DETERMINE THE SEVEN LEAST-
SIGNIFICANT MODULATION SIGNIFICANT MODULATION
SYMBOLS USING THE FIRST SYMBOLS USING THE SECOND
MAPPING FUNCTION AND 3 BITS MAPPING FUNCTION AND 4 BITS
(c2, c1, c0) AS INPUT (€3, c2, c1, c0) AS INPUT
TRANSMIT THE TWENTY-ONE 4310
DETERMINED MODULATION o
SYMBOLS OF THE SEGMENT

FIGURE 43




WO 2007/073487 PCT/US2006/048582

38/66

4400 L\
START METHOD OF OPERATING A 4402
WIRELESS TERMINAL TO REPORT
CONTROL INFORMATION

4404

DID AT LEAST
ONE OF THE FOLLOWING OCCUR:
(i) A TRANSITION FROM A FIRST MODE OF WT OPERATION
TO A SECOND MODE OF WT OPERATION AND (ii) A HANDOFF
OPERATION FROM A FIRST CONNECTION TO A SECOND
CONNECTION WHILE REMAINING IN THE SECOND
MODE OF OPERATION ?

v 4406

TRANSMIT AN INITIAL CONTROL INFORMATION REPORT SET, SAID TRANSMISSION OF THE INITIAL
CONTROL INFROMATION REPORT SET HAVING A FIRST DURATION EQUAL TO A FIRST TIME PERIOD

4408

Y

WT IN 2N0 MODE OF OPERATIO!

4410 ~ ] <

TRANSMIT A FIRST ADDITIONAL CONTROL INFORMATION REPORT SET, SAID TRANSMISSION OF THE
FIRST ADDITIONAL CONTROL INFORMATION REPORT SET FOR A PERIOD OF TIME WHICH IS THE
SAME AS THE FIRST TIME PERIOD, THE FIRST ADDITIONAL CONTROL INFORMATION REPORT SET
BEING DIFFERENT FROM SAID INITIAL CONTROL INFORMATION REPORT SET

'4412

IN 2N MODE OF OPERATION 7

y

N

4414

TRANSMIT A SECOND ADDITIONAL CONTROL INFORMATION REPORT SET FOR A PERIOD OF TIME
WHICH IS THE SAME AS SAID FIRST TIME PERIOD, SAID SECOND ADDITIONAL REPORT INCLUDING
SAID AT LEAST ONE REPORT THAT IS NOT INCLUDED IN SAID FIRST ADDITIONAL CONTROL
INFORMATION REPORT SET

4416
N Y

FIGURE 44



PCT/US2006/048582

WO 2007/073487

39/66

Z NOILO3NNOD NO 1'NNOD NO
Y N
vESY A4
NO aT10H
hY ~
0£SY 826y
NO Y
N\ \
925y yesy
N
Saoad SQoIYad SQoly3d SQOR3d 2287
JNILSNYHL  JNIL 'SNWHL JNILCSNYEL  JWIL'SNwyL  3WIL'SNWuL
TOSNAS NG40  TOEWAS Wa40 108WAS NGO  TOEWAS WA0 482%?280
mz mé 501
o i < —
INIL ozéy T 81Y ﬁ ﬁ alGy V_T sy
<
L0Sp 138 138 V v 13
1M0d3Y 140d3Y 1O 138
03Nl 04Nl 0N 14043
JOMINOD TONLNOD ~OHINOD 04NI
JyNolLigay || TwNolllaay YNOLLIGGY J041INO3
aNOD3S 40 18¥i4 40 ANOD3S TVILIN
NOILV¥3L anZ || NOLLYYH3LI axg -
0igh 80¢y 906Gy 206y w_



WO 2007/073487 PCT/US2006/048582

40/66

4600~y 4602 4604 4606 4608 4610 4612

| v Y ' Y

FORMAT OF INITIAL CONTROL INFORMATION REPORT SET
INFO FIRST NP 3RD 4TH 5TH
BIT SEGMENT | SEGMENT | SEGMENT | SEGMENT | SEGMENT
5
7 RSVD2
DLSSNR4 DLBNR4

3 DLSNRS ULTXBKFS
2

ULRQST4
1 RSVD1 RSVDA1
0 ULRQST1 ULRQST1 ULRQST1 ULRQST1
4632 4634 4636 4638 4640 4642

R T N v ' v y

FORMAT OF 15T ADDITIONAL CONTROL INFORMATION REPORT SET
INFO FIRST . 2N 3RD 4TH 5TH
BIT SEGMENT | SEGMENT | SEGMENT | SEGMENT | SEGMENT
5
RSVD2 RSVD2
4 DLDSNR3
3 DLSNRS DLSNRS
2
ULRQST4 ULRQST4
1 ULRQST3
0 ULRQSTY ULRQST1
4662 4664 4666 4668 4670 4672

wo—y ¥ ¥ v v v v

FORMAT OF 2" ADDITIONAL CONTROL INFORMATION REPORT SET

INFO FIRST i 3RD ATH S5TH
BIT SEGMENT | SEGMENT | SEGMENT | SEGMENT | SEGMENT
5
RSVD2
4 DLDSNR3 DLDSNR3
DLSSNR4
3 DLSNR5S
2
ULRQST4
1 ULRQST3 RSVD1 ULRQST3
0 ULRQST1 ULRQST1
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INFO FIRST ane 3RD 4TH 5TH
BIT SEGMENT | SEGMENT | SEGMENT | SEGMENT | SEGMENT
5
7 RSVD2
DLSSNR4 DLBNR4
3 DLSNR5 ULTXBKF5
2
ULRQST4
1 RSVD1 RSVD1
0 ULRQST1 ULRQST1 ULRQST1 ULRQSTH1
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BIT | SEGMENT | SEGMENT | SEGMENT | SEGMENT | SEGMENT BIT | SEGMENT | SEGMENT
5 5
RSVD2 RSVD2
4 4
DLSSNR4 | DLBNR4
3 | ousnms ULTXBKF5 3 ULTXBKFS
2 2
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1 RSVD1 RSVD1 1
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4 4
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2 2
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4920’_\
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REPORT SET #3
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5
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2
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0 | uLrasTi ULRQST1 FIGURE 49




WO 2007/073487

5000

FOR EACH 187

44/66

PCT/US2006/048582

(START METHOD OF OPERATING A WIRELESS TERMINAL )/5002

TYPE MODE
CONTROL SIGNAL
L e
| ReCENVEA | 'irtroL
IMO'?\‘E COS;I;OLI SIGNA IN A FIRST OR SECOND
| SIGNAL FROMA | SECOND MODE OF
| BASE STATION | OPERATION? 5008
— — n— \
1 5006 USE A SECOND SET
5012, S\ N OF DEDICATED
v ISWT N USE A FIRST SET CONTROL CHANNEL
N/ INAFRST N OF DEDICATED SEGMENTS DURING
MODE OF CONTROL A SECOND PERIOD
\OPERATION2, CHANNEL OF TIME HAVING THE
N Vs SEGMENTS SAME DURATION AS
Ny DURING A FIRST SAID FIRST TIME
5016 PERIOD OF TIME, PERIOD, SAID
SAID FIRST SET SECOND SET OF
—— Z — INCLUDING A CONTROL CHANNEL
| SWITCH FROM Al FIRST NUMBER OF SEGMENTS
| FIRST MODE OF | CONTROL INCLUDING FEWER
| OPERATION TO | GHANNEL SEGMENTS THAN
| ASECOND SEGMENTS SAID FIRST NUMBER
MODE OF OF SEGMENTS
| OPERATION IN T
| RESPONSE TO | *
| SAID RECEIVED |
' Cg“g{.'i\? || <Eceme A N
L == — || secoND MODE I
| CONTROL |
SIGNAL FROM
| “repase %
| _sTATION _ |
s
P <5022

N “INASECONDN\ vy

5018

| SWITCH FROM A SEGOND | 5024

MODE OF
OPERATIONZ,

AN

— — m—— om—

| MODE OF OPERATIONTO A I
| FIRST MODE OF OPERATION
| INRESPONSE TO SAID |
RECEIVED SECOND MODE |
CONTROL SIGNAL |

FIGURE 50

\ 5026 | TRANSMIT |

| TRANSMITA cA “IGODEL |
|MODE CONTROLI | SIgN;RO ol
| SIGNALTOA LT

ABASE |
T
| BASE STA ION Il sTaTion |

IR W
|  RECEVEAN |
| ACKNOWLEDGEMENT |
| SIGNALFROMTHE |
| BASESTATION |

;\- Y5028
7 1S \5030

y 7 THE RCVD>
SIGNAL A

\ POSITIVE
\ ACK?

Ny
5032

N
N\, 5016

/
/ Jso%

| RECEIVE

— |
AN ACK/
lswitcH FROM AL | NAK

| FIRSTMODE OF | | SIGNAL |
| OPERATION TO § FROM

ASECOND | |THE BASE,

I m
ODE OF
| operaTiON N | | STATION

| RESPONSE TO |
| SAID RECEIVED |
| POSITIVE ACK |

L SOy

5038 .~ \
PR RIRAN
THERCVD >
~ SIGNAL AN
N ACKZ, 7
5016 o

5040

| SWITCH FROM A SECOND MODE

|
OF OPERATION TOAFIRST |
MODE OF OPERATIONIN |

|

|

| RESPONSE TO SAID RECEIVED

. POSITIVE ACK SIGNAL



PCT/US2006/048582

45/66

WO 2007/073487

1S THNOIA
INTWO3S
3GOW HOOA INOL-TINA 91M
AR
INTWD3S i
300W HO9a mzohj:"_ommh%\m
ININOIS INTWOIS
FAOW HOOA INOL-LIAS YW 300W HOOA INOL-TINA P1M
/ . 0ELs 8116
Y. IN3WO3S :
300N HOOA INOL-LI1dS £1M
e rARY
IN3WO3S
300N HOOA 3NOL-LITdS ZIM
iNawoas IS Wby
300W HOOA INOL-LIdS LM § NINOIS %
12167 / 3G0W HODA INOL-TINA M
T —~ QoRad INIL o2 |I|.Y_ _A Ve QORIFd IWIL ! q
Wﬁh ehig 04
8016
g
s 3 i it i i HH T N S | i | A
smuy nusm Wq /m.\\ " = Ll uesE hntuehent 4
n ,
7 0
Yaani
9045 3n01 Hooa
W90
il
wfe Lstfn]efa|plofe]eflefels]r clzlilollstlmlelallnn]ovleslellzelols|elclec]|t]o
INOL TYDID0TY HO4 N¥ILLY
ONINENOTY NI X3ONI INTWO3S HO0d 005



WO 2007/073487 PCT/US2006/048582

46/66

5200

START METHOD OF OPERATING A BASE STATION )/5202

5204 5206

| SEND AMODE | y ) _2312 _5/214
| (CONTROL | ON AN ONGOING BASIS | [ONANONGONG| | RECEVEA | : RECENVEA |
SIGNAL TO A I |1 I
LW 70 INTIATE | PARTITION DEDICATED BASIS RECEIVE |MODE CONTROL IMODE CONTROL
o awT CONTROL CHANNEL upLINK SichaLs| | sieNALFRoM AL | siGNALFROM AL
| TRANSTION | RESOURCES BETWEEN FULL-|| FROMWTs [ WT || WT
erom A FiRST | | | TONE DCCH SUB-GHANNELS || INCLUDING | REQUESTING A | | REQUESTING A |
| MODE EG (| [Av SPLIT-TONE DCCH SUB- || DEDICATED | TRANSITION | | TRANSITION |
| FULLTONE CHANNELS AND ALLOCATE CONTROL | FROMTHE '+ FROMTHE
| DCOH MODE || | FULL-TONE AND SPLIT-TONE CHANNEL ' FIRST MODE OF | | sEconD Mook |
| TO A SECOND | DCCH SUB-CHANNELS REPORTS OPERATION TO | ! OF OPERATION |
MODE EG. | AMONG A PLURALITY OF  ||commuNicaTED| | THE SECOND | | TOTHEFIRST |
SPLTITONE | WIRELESS TERMINALS ON THE |  MODE OF | MODE OF
I ScoH MODE ALLOCATED | | OPERATION, | | OPERATION, |
' 5216 DCCH SUB- | EG.DCCH E.G., DCCH
/ CHANNELS FuLL-ToNe | ! FuLLTonE
COMMUNICATE TO WTs I mope TopccH | | Mope To DecH |
SUB-CHANNEL | SPUT-TONE | | SPLIT-TONE |
' | ALLOCATION | MODE il MODE
SEND A MODE INFORMATION —— =l —g -
| “contrRoL | 5218
| SIGNAL TO AWT] /
| TOINITIATEA | ASSIGN USER
| WT TRANSITION | IDENTIFIERS TO WTs
| FROMTHE RECEIVING
SECOND MODE, ALLOCATION
: E.G., SPLIT-
TONEDCCH |
| MODE, TO THE | 5220 5222
FIRST MODE, —_———r L
|EG. FULL-TONE | | I
DeCH MoDE |  TRANSMIT A POSITIVE | TRANSMIT A POSITIVE
tskiaaseal ACKNOWLEDGEMENT, | ACKNOWLEDGEMENT
| SIGNAL TO THE WT : | SIGNALTOTHEWT |

FIGURE 52



PCT/US2006/048582

WO 2007/073487

47/66

IN3IWO3S

mm mm : w _ m ANIWO3S 300N HODQ INOL-TING 6IM,
300W HOOJ INOL-LIMdS 8.1M 745
8ees”
INaWO3S
J0OW HOA INOL-LITAS LIM
INawoas  9ES
J00W HODA INOL-LIdS 9IM
yees”
INIWO3S
3QOW HOOG ANOL-LITdS §IM
INZWO3S cees
INFWO3S
3AONHIOQANOLANAS Tl 300N HOOT 3NOL-TINE 7ML
0zes
38\ INZNOIS
300W HODA INOL-LITdS €M
L TA%Y
INIWO3S INTNOIS
JA0W HOOQ INOL-L11dS ZIM 3G0W HODA INOL-TINA ZLM
INGwoas €S INANOIS 81£g
300N HOOT NOL-LIdS LM I/77 300W HOOQ 3NOL-TINA HIM
1745 e aN3oa1
91¢£6
T — QONId ML 7 | [ - Qou3d FNIL 46} —>
(48X 0lgs
S z
}
0
008 X3aNi
INOLH32a
TYaI801
WS
alwlalallulolselfz])ols]elle]lz]]oflst]v|erjer]] o gllz]ols elzli}o

80€S

ONIYHNDAY NI X3ANI LNIWD3S HOOQ

INOL TWOIDOT Y ¥O4 NY3LLVd

00£5
‘U



PCT/US2006/048582

WO 2007/073487
48/66
5007 A
START METHOD OF \, 9402
OPERATING A WIRELESS
TERMINAL
5404 5406 5408
A z )yl
MEASURE THE RECEIVED
POWER OF A DOWNLINK RECQ&Q%‘{,%EWTQEOF A MEASURE THE SIGNAL TO
NULL CHANNEL AND S LINK PLOT NOISE RATIO OF THE
DETERMINE AN CANNEL DOWNLINK PILOT CHANNEL
INTERFERENCE POWER

CALCULATE THE SATURATION LEVEL

RATIO AS A FUNCTION OF THE
INTERFERENCE POWER, MEASURED
RECEIVED POWER OF THE DOWNLINK
PILOT CHANNEL, AND MEASURED 8NR
OF THE DOWNLINK PILOT CHANNEL

Y

SELECT THE CLOSEST VALUE FROM A
PREDETERMINED TABLE OF
QUANTIZED LEVELS OF SATURATION

REPRESENT THE CALCULATED
SATURATION LEVEL IN A DEDICATED
CONTROL CHANNEL REPORT AND
GENERATE THE REPORT

v

OF THE DOWNLINK SIGNAL TO NOISE 5410

5412

LEVEL OF DOWNLINK SNR TO L7

5414

TRANSMIT THE GENERATED REPORT TO

THE BASE STATION, SAID GENERATED

CONTROL CHANNEL SEGMENT

. REPORT BEING COMMUNICATED USING A
DEDICATED CONTROL CHANNEL SEGMENT
ALLOCATED TO THE WIRELESS TERMINAL,

E.G., USE A PREDETERMINED PORTION OF A

PREDETERMINED INDEXED DEDICATED

FIGURE 54
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START METHOD OF OPERATING
WIRELESS TERMINAL

A>/ 5601

—

T~

TRACK CURRENT TIME IN
RELATION TO: AN UPLINK
RECURRING DCCH
REPORTING SCHEDULE AND

| 5902

RECEIVE A BASE STATION ON STATE
IDENTIFIER ASSOCIATED WITH A DCCH
LOGICAL TONE

- 5904

IN RELATION TO UPLINK
TONE HOPPING
INFORMATION

l . 5908

RECEIVE INFORMATION IDENTIFYING WHETHER THE
WIRELESS TERMINAL SHOULD BE IN A FULL-TONE DCCH

5906

MODE OF OPERATION OR A SPLIT TONE DCCH MODE OF
OPERATION, SAID INFORMATION INDICATING SPLIT TONE-
DCCH MODE OF OPERATION ALSO IDENTIFYING ONE AMONG
A PLURALITY OF SETS OF DCCH SEGMENTS ASSOCIATED

WITH THE DCCH LOGICAL TONE

FULL TONE
MODE

5910

FULL TONE
MODE

\ 2

IDENTIFY DCCH
COMMUNICATION
SEGMENTS
ALLOCATED TOTHE
WIRELESS
TERMINAL

FOR EACH
IDENTIFIED
COMMUNICATIONS
SEGMENT
_ 5916

IDENTIFY A SET OF
REPORT TYPES TO
BE COMMUNICATED

FIGURE 59A
FIGURE 59B
FIGURE 59C

FIGURE 59

5920

- 5912

OR SPLIT
TONE MODE?

SPLIT TONE
MODE

- 5914

5906

IDENTIFY DCCH
COMMUNICATION
SEGMENTS
ALLOCATED TO
THE WIRELESS
TERMINAL

FOR EACH
IDENTIFIED

SEGMENT

OMMUNICATIONS

5918

IDENTIFY A SET
OF REPORT
TYPES TO BE
COMMUNICATED

FIGURE 59A
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5920
Q‘j FIGURE 59B

5924

YES

ANY OF THE REPOR

NO
TYPES INCLUDE A

v 5928

LEXIBLE REPORT?
SELECT WHICH TYPE OF REPORT FROM AMONG A PLURALITY OF
FIXED TYPE INFORMATION REPORT TYPES TO INCLUDE AS A
FLEXIBLE REPORTBODY . 5930
SELECT AS A FUNCTION OF A REPORT PRIORIZATION OPERATION
CONSIDER THE AMCUNT OF UPLINK DATA QUEUED FOR
COMMUNICATION TO THE ACCESS NODE AND AT LEAST ONE
¢ - 5926 SIGNAL INTERFERENCE MEASUREMENT
FOR EACH FIXED TYPE N 5932 5934
INFORMATION REPORT DETERMINE AN AMOUNT OF CHANGE IN INFORMATION
OF THE SEGMENT, PREVIOUSLY REPORTED IN AT LEAST ONE REPORT
MAP THE )!
INFORMATION TO BE . 1
CONVEYED TO A FIXED - 5936
NUMBER OF CODE THE TYPE OF THE FLEXIBLE REPORT BODY INTO A REPORT
INFORMATION BITS TYPE IDENTIFIER, E.G., A TWO BIT FLEXIBLE REPORT BODY
CORRESPONDING TO IDENTIFIER
THE REPORT SIZE, v - 5938
SAID FIXED TYPE OF
INFORMATION MAP THE INFORMATION TO BE CONVEYED IN THE FLEXIBLE
REPORTS BEING REPORT BODY IN ACCORDANCE WITH THE SELECTED REPORT TYPE
DICTATED BY A TO A NUMBER OF INFORMATION BITS CORRESPONDING TO THE
REPORTING FLEXIBLE REPORT BODY SIZE
SCHEDULE
_________ i______A@L

T FOR EACH FIXED TYPE INFORMATION REPORT OF THE SEGMENT IN

| ADDITION TO THE FLEXIBLE REPORT, MAP THE INFORMATION TO BE !
| CONVEYED TO A FIXED NUMBER OF INFORMATION BITS |
CORRESPONDING TO THE REPORT SIZE |

5942
PERFORM CODING AND MODULATION OPERATIONS TO GENERATE A SETOF |
MODULATION SYMBOLS TO REPRESENT THE ONE OR MORE REPORTS TO BE 5906
COMMUNICATED IN THE DCCH SEGMENT

FOR EACH MODULATION SYMBOL OF THE SET OF GENERATED MODULATION SYMBOLS DETERMINE,
USING TONE HOPPING INFORMATION, THE PHYSICAL TONE TO BE USED TO CONVEY THE
MODULATION SYMBOL

,L - 5946

TRANSMIT EACH MODULATION SYMBOL OF THE DCCH SEGMENT USING THE DETERMINED PHYSICAL
TONE
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FIGURE 59C

YES

TYPES INCLUDE A
LEXIBLE REPORT?,

- 5952

SELECT WHICH TYPE OF REPORT FROM AMONG A PLURALITY OF
FIXED TYPE INFORMATION REPORT TYPES TO INCLUDE AS A
FLEXIBLE REPORT BODY - 5954

5950

FOR EACH FIXED TYPE
INFORMATION REPORT
OF THE SEGMENT,
MAP THE
INFORMATION TO BE
CONVEYED TO A FIXED
NUMBER OF
INFORMATION BITS
CORRESPONDING TO
THE REPORT SIZE,
SAID FIXED TYPE OF
INFORMATION
REPORTS BEING
DICTATED BY A
REPORTING
SCHEDULE

SELECT AS A FUNCTION OF A REPORT PRIORIZATION OPERATION

[ CONSIDER THE AMOUNT OF UPLINK DATA QUEUED FOR

COMMUNICATION TO THE ACCESS NODE AND AT LEAST ONE
SIGNAL INTERFERENCE MEASUREMENT

5056 _ 5958

DETERMINE AN AMOUNT OF CHANGE IN INFORMATION
PREVIOUSLY REPORTED IN AT LEAST ONE REPORT

v 5960

CODE THE TYPE OF THE FLEXIBLE REPORT BODY INTO A REPORT
TYPE IDENTIFIER, E.G., A SINGLE BIT FLEXIBLE REPORT BODY
IDENTIFIER

$ . 5962

MAP THE INFORMATION TO BE CONVEYED IN THE FLEXIBLE
REPORT BODY IN ACCORDANCE WITH THE SELECTED REPORT
TYPE TO A FIXED NUMBER OF INFORMATION BITS
CORRESPONDING TO THE FLEXIBLE REPORT BODY SIZE

PERFORM CODING AND MODULATION OPERATIONS TO GENERATE A SET OF

MODULATION SYMBOLS TO REPRESENT THE ONE OR MORE REPORTS TO BE E
COMMUNICATED IN THE DCCH SEGMENT

e Y e 5964 _ _

| FOR EACH FIXED TYPE INFORMATION REPORT OF THE SEGMENT |
{ IN ADDITION TO THE FLEXIBLE REPORT, MAP THE INFORMATION |
| TOBE CONVEYED TO AFIXED NUMBER OF INFORMATION BITS |

CORRESPONDING TO THE REPORT SIZE ]

— _ 5968

FOR EACH MODULATION SYMBOL OF THE SET OF GENERATED MODULATION SYMBOLS DETERMINE,
USING TONE HOPPING INFORMATION, THE PHYSICAL TONE TO BE USED TO CONVEY THE

MODULATION SYMBOL

l - 5970

TRANSMIT EACH MODULATION SYMBOL OF THE DCCH SEGMENT USING THE DETERMINED PHYSICAL
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TRANSMISSION POWER INFORMATION TO A BASE STATION

ﬂ 6004

GENERATE A POWER REPORT INDICATING A RATIO OF A MAXIMUM TRANSMIT POWER OF THE
WIRELESS TERMINAL TO THE TRANSMIT POWER OF A REFERENCE SIGNAL HAVING A POWER LEVEL
KNOWN TO THE WIRELESS TERMINAL AT A POINT IN TIME CORRESPONDING TO SAID REPORT

_ 6006

SUBTRACT A PER-TONE TRANSMISSION POWER OF AN UPLINK DEDICATED CONTROL CHANNEL
IN dBm FROM A MAXIMUM TRANSMISSION POWER VALUE OF THE WIRELESS TERMINAL IN dBm

x

IN FULL-TONE OR
SPLIT-TONE DCCH

6010
MODE?

£ 6012

GENERATE A POWER REPORT IN GENERATE A POWER REPORT IN
ACCORDANCE WITH A FIRST FORMAT, E.G.- ACCORDANCE WITH A SECOND FORMAT,

A 5 INFORMATION BIT POWER REPORT, E.G., A4 INFORMATION BIT POWER
REPORT

,; 6014
TRANSMIT THE GENERATED POWER REPORT TO A BASE STATION

6016
SPUIT

IN FULL-TONE OR
SPLIT-TONE DCCH

+ / 6020

COMBINE THE GENERATED POWER
REPORT WITH ADDITIONAL INFO BITS,
E.G., 4 BITS, AND JOINTLY CODE THE
COMBINED SET TO GENERATE A SET
OF MODULATION SYMBOLS FOR A
DCCH SEGMENT

/ 6018

COMBINE THE GENERATED POWER
REPORT WITH ADDITIONAL INFO
BIT(S), E.G., 1 BIT, AND JOINTLY
CODE THE COMBINED BIT SET TO
GENERATE A SET OF MODULATION
SYMBOL FOR A DCCH SEGMENT

/ 6022

DETERMINE THE SINGLE OFDM TONE USED DURING EACH OF A PLURALITY OF CONSECUTIVE
OFDM SYMBOL TRANSMISSION TIME INTERVALS FOR THE DCCH SEGMENT / 6024

lDETERMINE THE LOGICAL DCCH CHANNEL TONE ASSIGNED TO THE WIRELESS TERMINALI

Il 6026

DETERMINE A PHYSICAL TONE TO WHICH THE LOGICAL DCCH CHANNEL TONE
CORRESPONDS AT DIFFERENT POINTS IN TIME BASED ON TONE HOPPING INFORMATION

v

FOR EACH OFDM SYMBOL TRANSMISSION TIME CORRESPONDING TO THE SEGMENT 60?—7
TRANSMIT A MODULATION SYMBOL FROM THE GENERATED SET OF MODULATION |
SYMBOLS USING THE DETERMINED PHYSICAL TONE FOR THAT POINT IN TIME

FIGURE 60 ;
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Format of ULRQST1:
Bits (MSb:LSb) Notes
0b0 N[O}+N[1]=0
0b1 N[OJ+N[1]>0

FIGURE 61

626\‘

6202 6204 6206

l |

Calculations of parameters y and z:
Condition y z
(x>28) AND (b>=11) 2 min{(10, Nmax)
(x>27) AND (b>=10) 2 min{9, N max)
(x>25) AND (b>=9) 2 min(8, N max)
(x>23) AND (0>=8) 2 min(7, N max)
(x>21) AND (b>=7) 2 min(6, N max )
(x>18) AND (b>=5) 1 1 min(5, N max)
(x>16) AND (b>=3) 1 min4, N max)
{(x>15) AND (b>=1) 1 min(3, N max )
{(x>12) AND (b<-1) 1 min(2, N max )
Otherwise 1 min(i, N m;x:)

FIGURE 62
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6302 6304
Default request dictionary (RD reference number = 0): format of ULRQST4:
Bits (MSb:LSb) Notes
0b0000 N[0]=0, N[1]+N[2]+N[3]=0, N123, min =0, 9=1
0b0001 N[0]=1:3, N123, min =0, g=1
0b0010 N[0]>=4, N423, min=0, g=1
0b0011 ceil(N[1]+N[2]+N[3]))/y)=1, N123, min =0, g=1
0b0100 ceil((N[1]+N[2]+N[3])/y)=2, N423, min =0, g=1
0b0101 cell((N[11+N[21+N[3])/y)=3, N123, min =0, g=1
0b0110 ceil((N[11+N[2]+N[3])/y)=4:5, N123, min =0, =1
Ob0111 ceil((N[11+N[21+N[3]/2)=2, N423, min =z+1, g=1
0b1000 ceil(N[1]+N[2}+N[3]/2)=3, N1423, min =2*z+1, g=1
0b1001 cell((N[1J+N[2J+N[3])/2)=4, N123, min =3"z+1, g=1
0b1010 ceil[(N[11+N[21+N[31)/2)=5, N123_min =4"z+1, g=1
0b1011 ceil(N[11+N[21+N[3])/2)=6, N123, min =5"2+1, g=1
0b1100 ceill(N[1]+N{2]+N[3])/2)=7, N123_min =6'z+1, g=1
0b1101 coil(N[1]+N[2}+N[3])/2)=8:9, N 123, min=7"2+1, g=2
0b1110 ceil(N[1]+N[2]+N[3])/2)=10:11, N423, min=9"2+1, g=2
Ob1111 ceil((N[1]1+N2}+N[3])/2)>=12, N123 min=11"Z+1, g=2
FIGURE 63
6400 6402 6404

Default request dictionary (RD reference number = 0): format of ULRQSTS3:
Bits (MSb:LSb) Notes

0b000 N[0]=0, d1p3=0

0b001 N[0]=0, d 123=1

0b010 N[0]=0, d{23=2:3

0b011 N[0]=0, d 123>=4

0b100 N[0]>='1, d123=0

0b101 N[O]>=1, dy23=1

0b110 N[O]>=1, dqp3=2:3

0b111 N[0]>=1, dy3>=4

FIGURE 64
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6502 6504
Request dictionary (RD reference number = 1): format of ULRQST4:
Bits (MSb:LSh) Notes

0b0000 No change from the previous request
0b0001 N[2]=1
0b0010 N[2]=2:3
0b0011 N[2]=4:6
0b0100 N[2]>=7
0b0101 ceil{{N[11+N[3})/y)=1
0b0110 ceil{(N[1]1+N[3])/y)=2
0Ob0111 ceil{(N[1]+N[3])/y)=3
0b1000 ceil{(N[1]+N[3)/y)=4:5
0b1001 ceil((N[11+N[3])/2)=2
0b1010 ceil{{N[11+N[3])/2)=3
Ob1011 ceil((N[11+N[3))/2)=4
Ob1100 ceil((N[1]+N[3])/2)=5
0b1101 ceil((N[1]+N[3])/2)=6
0b1110 ceil{(N[1]+N[3])/2)=7:8
Ob1111 ceil((N[1)+N[3])/2)>=9

FIGURE 65

6660 N 6602 6604
Request dictionary (RD reference number = 1): format of ULRQST3:
Bits (MSb:LSb) Notes

0b000 N[0]}=0, N[2]=0

0b001 N[0]=0, N[2]=1

0b010 N[0]=0, N[2]=2:3

0b011 N[0]=0, N[2]>=4

0b100 N[0]>=1, N[2]=0

0b101 N[0]>=1, N[2]=1

0b110 N[0]>=1, N[2]=2:3

Ob111 N[0]>=1, N[2]>=4

FIGURE 66
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Request dictionary (RD reference number = 2): format of ULRQST4:
Bits (MSb:LSb) Notes

0b0000 . No change from the previous request
0b0001 N[1]=1
0b0010 N[1]=2
0b0011 N[1]=3
0b0100 N[1]>=4
0b0101 ceil((N[2]+N[B)/y)=1
0b0110 ceil(N[2]+N[3))/y)=2
0b0111 ceil(N[2]+N[3)/y)=3
0b1000 ceil (N[2]+N[3])/y)=4:5
0b1001 ceil((N[2]+N[3))/2)=2
0b1010 ceil((N[2]+N[3])/2)=3
0b1011 ceil(N[21+N[3]))/2)=4
0b1100 ceil((N[21+N[3)/2)=5

{ob1101 ceil(N[2+N[3])/z)=6
0b1110 ceil(N[2]+N[3])/2)=7:8
0b1111 ceil((N[2]+N[3])/z)>=9

FIGURE 67

6800 N 6802 6804
Request dictionary (RD reference number = 2): format of ULRQSTS:
Bits (MSbh:LSb) Notes

0b000 N[0]=0, N[1]=0
0b001 N[0}=0, N[1]=1

‘loboio N[0]=0, N[1]=2
0b011 N[0]=0, N[1]>=3
0b100 N[O}>=1, N[1]=0
0b101 NIO]>=1, N[1]=1
0b110 N[0]>=1, N[1]=2
Ob111 N[0O]>=1, N[1]>=3

FIGURE 68
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6902 6904
Request dictionary (RD reference number = 3): format of ULRQST4:
Bits (MSb:LSb) Notes
0b0000 No change from the previous request
0b0001 N[1]=1
0b0010 N[1]=2
0b0011 N[1}=3
0b0100 N[1]>=4
0b0101 N[2]=1
0b0110 N[2]=2:3
0b0111 N[2}=4:6
0b1000 N2l>=7
0b1001 , ceil{N[3))/y)=1
0b1010 ceil(N[3])/y)=2:3
0b1011 ceil(N[3])/y)=4:5
0b1100 ceil(N[3])/2)=2
0b1101 ceil(N[3])/2)=3
0b1110 ceil(N[3))/2)=4:5
0Ob1111 ceil(N[3])/2)>=6

FIGURE 69

Request dictionary (RD reference number = 3): format of ULRQST3:
Bits (MSb:LSb) Notes

0b000 N[0]=0, N[1}=0

0b001 N[0]=0, N[1]=1

0b010 N[0}=0, N[1]=2

0b011 N[0}=0, N[1]>=3

0b100 - N[0]>=1, N[1]=0

0b101 N[O]>=1, N[1]=1

0b110 N[O]>=1, N[1]=2

Ob111 N[0]>=1, N[1]>=3

FIGURE 70
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49{3 4t£5 4007
T C MAPPING OF UPLINK DATA STREAM TRAFFIC FLOW FRAMES TO ITS REQUEST QUEUES AT
TIME T4
QUEUE
INFORMATION TYPE (REQUEST COMMENTS
GROUP)
HIGH PRIORITY. STRICT LATENCY REQUIREMENTS,
CONTROL INFO 0 LOW LATENCY AND/OR LOW BANDWIDTH
o 1 T OW LATENCY REQUIREMENTS, NEXT HIGHEST
PRIORITY
GAMING, AUDIO STREAM ; TATENCY SOMEWHAT IMPORTANT, SLIGHTLY HIGHER
APP A BW REQUIREMENT THAN VOICE
FTPIWEB BROWSING,
P RN ADp 3 DELAY INSENSITIVE AND/OR HIGH BANDWIDTH
4019 4021 4023
WT C MAPPING OF UPLINK DATA STREAM TRAFFIC FLOW FRAMES TO ITS REQUEST QUEUES AT
TIVE T2
QUEUE
INFORMATION TYPE (REQUEST COMMENTS
GROUP)
HIGH PRIORITY. STRICT LATENCY REQUIREMENTS,
CONTROL INFO 0 LOW LATENCY AND/OR LOW BANDWIDTH
OW LATENCY REQUIREMENTS, NEXT HIGHEST
VOICE, GAMING 1 iy
L ATENCY SOMEWHAT IMPORTANT, SLIGHTLY HIGHER
VIDEO STREAM APP A 2 BW REQUIREMENT THAN VOICE
FTP/WEB BROWSING,
A APP & 3 DELAY INSENSITIVE AND/OR HIGH BANDWIDTH
WT C MAPPING OF UPLINK DATA STREAM TRAFFIC FLOW FRAMES TO ITS REQUEST QUEUES AT
~ TIME T3
QUEUE
INFORMATION TYPE | (REQUEST COMMENTS
GROUP)
HIGH PRIORITY, STRICT LATENCY REQUIREMENTS,
CONTROL INFO 0 LOW LATENCY AND/OR LOW BANDWIDTH
1
2
FTP/WEB BROWSING 3 DELAY INSENSITIVE AND/OR HIGH BANDWIDTH
4&5 4037 s FIGURE 73
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