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ADVANCED ACCESS CHANNEL METHODS AND 
SYSTEMS 

RELATED APPLICATIONS 

0001. This application claims the benefit of provisional 
application 60/243,013 filed Oct. 24, 2000, provisional 
application 60/246,889 filed Nov. 8, 2000, 60/250,734 filed 
Dec. 1, 2000, provisional application 60/266,602 filed Feb. 
5, 2001, and provisional application 60/277,951 filed Mar. 
23, 2001. 

FIELD OF THE INVENTION 

0002 The invention relates to CDMA systems, and in 
particular to channels, methods and Systems for performing 
access in Such Systems. 

BACKGROUND OF THE INVENTION 

0.003 Recent innovations in wireless communications 
have seen the proposal of a shared data channel on which 
multiple wireleSS terminals can receive data. Details of this 
are provided in applicants copending application no. attor 
ney docket 71493-1001 filed the same day as this applica 
tion hereby incorporated by reference in its entirety. 
0004) 1xEV-DV is a wireless technology related to 
3GPP2 (3rd generation partnership project 2) wireless stan 
dardization process. 1xEV-DV technology has been 
designed to offer wireleSS operators a cost-effective migra 
tion path to provide integrated Voice and data Speeds up to 
5.2 Mbps on a single 1.25 MHz code division multiple 
access (CDMA) carrier. 1XEV-DV enables real time voice, 
data and multimedia Services on existing cdma2000 net 
WorkS allowing end users to browse the Internet from a 
personal computer or access email while “on the go”. 
1xEV-DV is a global open Standards proposal intended as an 
orderly migration path beyond IS-2000 1x in order to allow 
wireleSS network operators to provide their customers with 
integrated real-time Voice and data at a higher data rate. 
0005. In a CDMA system, a reverse link access channel 
and a forward link control channel are used to exchange 
Signaling information between a Wireless terminal and a 
Base Station (BS). An effective access channel for accessing 
the forward traffic channel is required. 
0006 IS-2000 introduces an enhanced access channel 
which can operate in three possible modes: basic acceSS 
mode, power controlled access mode, and reservation acceSS 
mode. When operating in the basic access mode, the acceSS 
channel is not power controlled. In the power controlled 
access mode and reservation acceSS mode, power control 
Starts only after a power control (PC) bit assignment mes 
Sage from the base Station or after a common control channel 
assignment message from the base Station and this does not 
occur until after a significant delay, 

SUMMARY OF THE INVENTION 

0007 Various embodiments of the invention provide an 
advanced acceSS channel through which wireleSS terminals 
can access an access network. Other embodiments provide 
a method of performing power control using a shared power 
control channel. The shared power control channel is also 
used in conjunction with the advanced acceSS channel to 
provide an acknowledgement mechanism. 
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0008 According to a first broad aspect, the invention 
provides a method of providing forward shared power 
control. The method involves transmitting a shared power 
control channel in which is allocated one power control bit 
per power control period for each of a plurality of users with 
the bit being a three State bit, the three States being a Zero 
State, a one State, and a no energy State, each of the three 
States indicating one of an increase, decrease, or no change 
to transmit power. 

0009 Preferably, the method further involves periodi 
cally allocating at least one power control bit for each of the 
plurality of users which indicates a relative gain adjustment, 
the relative gain adjustment instructing a change in a gain 
adjustment applied to at least one channel of the user 
compared to a gain adjustment applied to at least one other 
channel of the user. 

0010 Preferably, each of the at least one power control 
bit which indicates a relative gain adjustment is a three State 
bit, the three States being a Zero State, a one State, and a no 
energy State, each of the three States indicating one of 
increase in the gain adjustment applied to the one channel 
over the gain adjustment applied to the at least one other 
channel, a decrease in a gain adjustment applied to the one 
channel over the gain adjustment applied to the at least one 
other channel, or no change to the relative gain to be applied 
to the one channel over the at least one other channel. 

0011 Preferably, the power control bits are transmitted 
using a unique long code mask. 

0012 Preferably, the shared power control channel com 
prises a plurality of time multiplexed Subchannels, with one 
Subchannel being used to transmit power control bits to a 
given user. 

0013. According to another broad aspect, the invention 
provides a transmitter adapted to perform power control. 
The transmitter has a signal Strength measurement circuit 
adapted to measure a signal Strength indication for a respec 
tive Signal received from each of a plurality of wireleSS 
terminals. The transmitter also has power control circuitry 
adapted to decide based on the Signal Strength indication 
whether to instruct each of the wireleSS terminals to increase 
its transmit power, decrease its transmit power, or not to 
change its transmit power and to transmit a shared power 
control channel in which is allocated one power control bit 
per power control period for each of a plurality of wireleSS 
terminals with the bit being a three state bit, the three states 
being a Zero State, a one State, and a no energy State, each of 
the three States indicating one of an increase, decrease, or no 
change to transmit power. 

0014 Preferably, the transmitter is further adapted to 
transmit relative gain adjustments on the shared power 
control channel. 

0015 According to another broad aspect, the invention 
provides a wireleSS terminal having receive circuitry adapted 
to extract power control bits from a shared power control 
channel, the power control bits having three possible States, 
the three States being a Zero State, a one State, and a no 
energy State, and depending upon the a State of a given 
extracted power control bit to make one of three power 
control decisions, the three decisions being to increase, 
decrease, or make no change to a transmit power. 
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0016 Preferably, the wireless terminal is adapted to 
maintain a first and Second threshold, wherein a received 
value of an extracted power control bit below the first 
threshold is interpreted as a first of the three decisions, a 
received value of an extracted power control bit between the 
first threshold and the second threshold is interpreted as a 
Second of the three decisions, and a received value of an 
extracted power control bit greater than the Second threshold 
is interpreted as the third of the three decisions. 

0017 Preferably, the wireless terminal is further adapted 
to make dynamic adjustments to the first threshold and the 
Second threshold as a function of a signal to noise ratio 
estimated by the wireleSS terminal. 
0.018 Preferably, the wireless terminal is further adapted 
to interpret a Subset of the extracted power control bits as 
adjustments to a relative amount by which the transmit 
power is increased and/or decreased for one transmit chan 
nel compared to another transmit channel upon receipt of an 
appropriate power control bit. 

0.019 According to another broad aspect, the invention 
provides a System adapted to facilitate an acceSS probe from 
a wireleSS terminal in which power control commands are 
transmitted to the wireleSS terminal during a preamble 
portion of the acceSS probe. 

0020. In the system, preferably, power control commands 
Sent during the preamble portion of the acceSS probe are 
treated as an implicit acknowledgement by the wireleSS 
terminal. Preferably, power control commands are transmit 
ted to the wireleSS terminal after a request portion of the 
access probe, both to power control the wireleSS terminal, 
and to indicate acceptance of requested parameters in the 
request portion of the acceSS probe. 

0021 Another broad aspect of the invention provides a 
method of accessing a wireleSS acceSS network. The method 
involves a first wireleSS terminal Sending an access probe 
which comprises an initial preamble, a request message and 
a data content. Preferably, a predetermined long code mask 
is allocated for the use of transmitting acceSS probes by a 
plurality of wireless terminals including Said first wireleSS 
terminal, the predetermined long code mask having a time 
dependent field which can take on one of a plurality M of 
values, thereby allowing up to M independent overlapping 
access probes each Starting at a different time offset, thereby 
defining M acceSS Sub-channels. 

0022 Preferably, the method further involves the first 
wireless terminal Selecting an access Sub-channel for use in 
transmitting the access probe as a function of a time at which 
a user initiated the access probe. 

0023 The method preferably further involves the first 
wireless terminal looking for power control information 
from a base Station in respect of the acceSS Subchannel while 
transmitting the preamble, and treating Such power control 
information when detected as an implicit acknowledgement 
of the preamble. The request message and the data message 
are not sent until the power control information is detected. 

0024 Preferably, the method further involves a compo 
nent of the acceSS network broadcasting information com 
prising one or more of an slot duration indicating a size of 
the time offset between access Subchannels; a number M of 
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offsets available corresponding to a number of access Sub 
channels, and a maximum total acceSS probe duration. 
0025 Preferably, the method further involves a compo 
nent of the access network monitoring for a preamble 
portion of acceSS probes on the access Subchannels, and 
when a preamble portion is detected on a given acceSS 
Subchannel, transmitting power control commands on a 
power control Subchannel associated with the given acceSS 
Subchannel. 

0026. Another broad aspect of the invention provides a 
method of performing an acceSS attempt. The method 
involves a wireless terminal acquiring time Synchronization 
with the base station. The wireless terminal selects an 
advanced acceSS Subchannel from one of a plurality of time 
dependent advanced access Subchannels based on when the 
acceSS attempt was initiated. The wireleSS terminal transmits 
an access preamble using the Selected advanced access 
Subchannel and at the same time monitors the energy of the 
shared power control Subchannel associated with the 
Selected advanced access Subchannel. If Sufficient energy is 
detected in the shared power control Subchannel associated 
with the Selected advanced access Subchannel, the wireleSS 
terminal transmits a request message followed by a user data 
packet, and during this transmission, the wireleSS terminal 
continues to monitor the energy of the shared power control 
Subchannel associated with the Selected advanced access 
Subchannel. If the energies detected while transmitting the 
request message or during an initial portion of user data 
packet become insufficient, the WireleSS terminal aborts the 
transmission. The wireleSS terminal controls a transmit 
power as a function of power control commands received on 
the Shared power control Subchannel associated with the 
Selected advanced access Subchannel. 

0027 Preferably, as soon as a wireless terminal receives 
an acknowledgement of the preamble and Starts to transmit 
the request message, the wireleSS terminal begins to transmit 
power control commands to the base Station on a pilot 
channel transmitted by the wireless terminal to control the 
power of the shared power control Subchannel on the 
forward link, for example as per power control bits trans 
mitted in 1xRTT to power control the forward traffic chan 
nel. 

0028. In another embodiment, prior to transmitting the 
preamble, the wireless terminal monitors an energy of a 
shared power control Subchannel associated with the 
Selected advanced access Subchannel, and if there is energy 
measured in the shared power control Subchannel, the wire 
less terminal determines that this channel is being used by an 
another wireleSS terminal, and waits a random back off time 
before transmitting the preamble on another advanced 
acceSS Subchannel. 

0029. Another broad aspect of the invention provides an 
acceSS network component adapted to acknowledge an 
acceSS attempt received on an acceSS Sub-channel by imme 
diately starting to transmit power control commands on a 
power control Subchannel in one-to-one correspondence 
with the access Sub-channel. 

0030 Preferably, the access network component is fur 
ther adapted to receive request parameters as part of the 
acceSS attempt, and to acknowledge/grant the request param 
eters by continuing to Send power control commands on the 
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power control Subchannel, and to deny the request param 
eters by ceasing to Send any energy on the power control 
Subchannel. 

0.031) Another broad aspect of the invention provides a 
wireless terminal adapted to access an acceSS network by 
Sending an acceSS probe which comprises an initial pre 
amble, a request message and a data content. Preferably, the 
wireless terminal is adapted to use a predetermined long 
code mask allocated for the use of transmitting acceSS 
probes, the predetermined long code mask having a time 
dependent field which can take on one of a plurality M of 
values, thereby allowing up to M independent overlapping 
access probes each Starting at a different time offset, thereby 
defining M acceSS Subchannels. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032) The invention will now be described in further 
detail with reference to the attached drawings in which: 
0.033 FIG. 1 is a schematic showing an access channel 
Set by which advanced access is achieved in accordance with 
an embodiment of the invention; 
0034 FIG. 2 is an example of a long code mask applied 
to access channel probes, 
0035 FIG. 3 is an example of the time offset of different 
advanced access Subchannels, and also shows associated 
power control Subchannels, 
0.036 FIG. 4 is a table showing an example advanced 
access channel modulation parameters, 
0037 FIG. 5 is an example of a long code mask applied 
to a shared power control channel; 
0038 FIG. 6 is a flowchart of a method by which a 
wireless terminal transmits an advanced access probe; 
0.039 FIG. 7 is a timing diagram showing an example of 
two access attempts, 

0040 FIG. 8 is a schematic diagram of a detailed 
example implementation of the advanced acceSS channel 
Structure implemented by a wireless terminal; 
0041 FIG. 9 is a schematic diagram of a detailed 
example implementation of the SHPCCH channel structure 
by a basestation; 
0.042 FIG. 10 illustrates gain determination at a base 
Station, and power control bit interpretation at a wireleSS 
terminal; and 
0.043 FIG. 11 illustrates a relative gain adjustment power 
control bit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0044) Referring now to FIG. 1, shown is a portion of a 
wireless communications network which will be used to 
describe an embodiment of the invention by way of 
example, featuring an acceSS network 10 Serving Several 
wireless terminals 12, only one shown. The access network 
10 typically includes a number of base stations (not shown) 
each having a respective coverage area (not shown). The 
base Stations may provide coverage in Sectorized manner to 
increase frequency reuse. For the purpose of this description, 
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acceSS network 10 is whatever equipment is required for the 
receipt and processing of the access attempts by a given 
wireleSS terminal, Such as wireleSS terminal 12. 

0045 Referring to FIG. 1, an embodiment of the inven 
tion provides an acceSS channel Set generally indicated by 15 
of channels are made use of by wireleSS terminals in 
attempting to access the resources of the access network 10, 
Such as fundamental channels, Supplemental channels, 
shared channels, etc. In one embodiment of the invention, 
the acceSS channel Set 15 includes a Subset of channels 
which will be referred to herein as the “Reverse Advanced 
Access Channel”, or R-AACH 11. The R-AACH 11 is used 
by a wireleSS terminal 12 in a wireleSS cellular communi 
cations network to initiate communication with the access 
network 10 or to respond to a wireless terminal directed 
message. Referring again to FIG. 1, the R-AACH 11 con 
sists of a Reverse Pilot Channel or R-PICH 16 transmitted 
by the wireleSS terminal 12, and a Reverse Advanced AcceSS 
Data Channel or R-AADCH 18 also transmitted by a wire 
less terminal. 

0046) The access channel set 15 also involves interaction 
of two further channels, namely a forward shared power 
control channel, or F-SHPCCH 20 transmitted by the access 
network 10 in the coverage area of the access network within 
which the wireless terminal 12 is located, and a forward 
Supplementary paging channel or F-SPCH 22 also transmit 
ted by the access network 10. F-SPCH is a broadcast 
channel, while the F-SHPCCH sends power control bits to 
specific wireless terminal in TDMA fashion, i.e. it sends a 
power control bit to a specific wireless terminal at one time 
and to another wireleSS terminal at another time, as 
described in detail below. 

0047. By way of overview, access attempts are made by 
a wireless terminal 10 using the R-AACH 11. During access 
attempts, the F-SHPCCH 20 is used to control the power of 
the R-AACH. As will be described in detail below, the 
SHPCCH 20 also serves as an implicit signal for a wireless 
terminal 12 making the acceSS attempt to go ahead with the 
transmission of a message part. The base Station 10 broad 
casts R-AACH related parameters in an advanced access 
parameters message on the F-SPCH 22. While two channels 
from the base station 12 are provided in the preferred 
embodiment, more generally any number of channels (one 
or more) are required which are capable of providing the 
wireleSS terminal 10 with the required access parameters and 
the required power control information. 

0048 One transmission on the R-AACH 11 or one access 
attempt will be referred to herein as an advanced access 
probe (AAP) which uses both the R-PICH 16 and the 
R-AADCH 18. An advanced access probe has a preamble 
followed by an access request mini-message which is then 
followed by actual acceSS data. The preamble is a non-data 
bearing portion of the advanced acceSS probe Sent by the 
wireless terminal 10 to assist the base station 12 in initial 
acquisition and channel estimation. During the preamble 
transmission period, only the R-PICH 16 is transmitted. On 
the pilot channel, a long code associated with the time (and 
equivalently with the advanced acceSS Subchannel used or 
the attempt) at which the wireless terminal is mating the 
acceSS attempt is applied to a short code PN sequence. 
During the access request mini-message and data transmis 
Sion, both the R-PICH 16 and the R-AADCH 18 are used. 
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During the advanced acceSS probe, as will be detailed below, 
the transmit power of the wireless terminal 10 is controlled 
by the base station 12 via the F-SHPCCH 20. Preferably, the 
R-PICH 16 is also used to transmit power control commands 
to the base Station during the access request mini-message 
and data message as described in further detail below. 
0049 More specifically, in a preferred embodiment, the 
initial preamble consists only of the R-PICH 16; this is 
followed by a request mini-message during which R-PICH 
16 transmissions occur, and transmissions on the R-AADCH 
18 at 9.6 kbps occur for 2.5 ms; this is followed by access 
data during which R-PICH 16 is being transmitted, and the 
R-AADCH 18 is transmitting at one of the following rates: 
9.6 kbps, 19.2 kbps or 38.4 kbps. Preferably a frame 
duration of 20 ms is employed. The R-AACH 11 preferably 
uses a random-acceSS protocol. The random-acceSS protocol 
is used in CDMA systems to deal with the collisions of the 
access probes initiated by multiple wireleSS terminals. If the 
access attempt is not Successful, the wireleSS terminal will 
back off for a back off time, the back off time being 
randomly generated by the wireless terminal, and then try its 
access probe again after the random back off time. 
0050. After the preamble is acquired by the access net 
work 10, immediately the access network 10 starts trans 
mitting power control commands on the F-SHPCCH 20 to 
control the power of the wireless terminal 12 which is 
making the advanced access probe. The wireleSS terminal 12 
looks for these power control commands and treats them as 
an implicit acknowledgement of the advanced acceSS probe. 
Upon reception of acknowledgement from the access net 
work 10 that the preamble is acquired (i.e. upon detection of 
power control commands being Sent from the access net 
work to the wireless terminal 12 in respect of the advanced 
access probe), the accessing wireless terminal 12 sends an 
access request mini-message on the R-AADCH 18, prefer 
ably at a fixed rate of 9.6 kbps. 

0051) The R-AACH 11 has defined for it an associated set 
of transmission slots defined in detail below. For each 
advanced acceSS probe, the wireleSS terminal 12 uses one of 
the transmission slots by using a long code mask associated 
with the transmission slot and uses this mask until trans 
mission of the advanced access probe is complete. The long 
code mask is a 42 bit long code mask which is applied to the 
AACH. The long code mask has a time-dependent field 
which in one embodiment can take a value from 0 to 5 
thereby providing six reverse advanced access Subchannels 
(R-AASCHs). This allows up to 6 overlapping AACH 
probes each starting at a different time offset. The acceSS 
channel Slot duration is preferably chosen Such that there is 
no long code overlap. This requires that the slot duration 
multiplied by the number of R-AASCHS must be greater 
than the maximum probe duration. 
0.052 Referring now to FIG. 2, an example of a 42 bit 
long code mask is shown. When transmitting on the 
advanced access channel using the common long code, the 
mask is preferably defined to contain 42 bits, referred to 
herein as M00 to M41, as follows: bits M41 through M33 are 
preferably set to a fixed sequence, for example 110001011 
which identifies the long code mask to be that of the 
advanced access channel; bits M32 through M28 are set to 
the Advanced Access Channel number; bits M27 through 
M25 are set to the time-dependent SLOT OFFSET field; 
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bits M24 through M9 are set to a BASE ID for a current 
base Station (the base station which transmitted the access 
channel parameters received by the wireless terminal 12 
prior to making the access attempt); and bits M8 through M0 
are set to the PN offset of the current base station. 

0053) The five bits M28-M32 may be used to identify one 
of multiple advanced access channels, and the three bits 
M25 to M27 identify a subchannel on the advanced access 
channel thus identified. Different numbers of bits used for 
the acceSS channel identifier and for the advanced access 
Subchannel identifier would change the number of advanced 
acceSS channels, and/or the number of advanced access 
Subchannels which could be identified using the Scheme. 
0054 The Advanced Access Channel probe duration is 
(AACH PREAMBLE DURATION (the duration of the 
preamble of the advanced access probe)+request mini-mes 
sage duration +AACH DATA DURATION (the duration of 
the data portion of the advanced access probe) all preferably 
in 1.25 mS units. WireleSS terminals are assumed to have an 
accurate representation of System time. An Advanced Access 
Channel slot for a given wireless terminal begins only at a 
system time t such (t mod AACH SLOT DURATION)=0 
where t is the system time in 1.25-ms slots. In other words, 
the wireleSS terminal initiates transmission of an advanced 
acceSS probe on an advanced access channel Slot boundary. 
0055 To assist the wireless terminal 12 in knowing how 
to generate an advanced access probe, the following infor 
mation is sent on the F-SPCH 22 by the current base station: 
0056 the slot duration (AACH SLOT DURATION); 
0057 the number of offsets (NUMAACH OFFSET) - 
this will define the number of R-AASCHs; 
0058 the total probe duration that includes preamble 
(AACH PREAMBLE DURATION), request mini-mes 
Sage length (fixed), and the data message duration 
(AACH DATA DURATION). 
0059 All of these parameters are specified in 1.25 ms 
units. 

0060. As an example, let's assume the following param 
eter values, all in 1.25 mS units: 

0061 AACH SLOT DURATION=16; 
0062) NUMAACH OFFSET=4; 
0063 AACH PREAMBLE DURATION=16; 
0064 AACH DATA DURATION=46. The total 
advanced acceSS probe duration in this case will be 16+2+ 
46=641.25 mS units. AcceSS probes can Start at System times 
which are integer multiples of the access channel offset. The 
“offset field of long code mask of FIG. 2 is computed from 
the above information as follows: 

0065 floor (t / AACH SLOT DURATION) mod 
NUMAACH OFFSET where floor(x) is the largest 
integer which is Smaller than or equal to X. 

0066 FIG. 3 shows how the advanced access subchan 
nels would be separated in time for the above example 
parameters. Advanced access probes using the first advanced 
access Subchannel will have a slot offset of Zero and will last 
for 64 1.25 ms units as indicated generally at 30. These 
advanced access probes can be initiated at any System time 



US 2002/OO67701 A1 

t=64xN in 1.25 ms units for any N>=0. The long code used 
by a wireless terminal transmitting on this acceSS Subchannel 
will identify the subchannel as being the first subchannel by 
an appropriate Setting of the time dependent part (see FIG. 
2). 
0067 Advanced access probes using the second 
advanced access Subchannel will have a slot offset of one 
and will last for 64 1.25 ms units, as indicated generally at 
32. These advanced acceSS probes can be initiated at any 
system time t=(64xN+16) in 1.25 ms units for any N>=0. 
The long code used by a wireleSS terminal transmitting on 
this acceSS Subchannel will identify the Subchannel as being 
the Second Subchannel by an appropriate Setting of the time 
dependent part. 

0068 Advanced access probes using the third advanced 
access Subchannel will have a slot offset of two and will last 
for 64 1.25 ms units as indicated generally by 34. These 
advanced access probes can be initiated at any System time 
t=(64xN+32) in 1.25 ms units for any N>=0. The long code 
used by a wireleSS terminal transmitting on this acceSS 
subchannel will identify the subchannel as being the third 
Subchannel by an appropriate Setting of the time dependent 
part. 

0069 Finally, advanced access probes using the fourth 
advanced access Subchannels will have a slot offset of three 
and will last for 64 1.25 ms units as indicated generally by 
36. These advanced acceSS probes can be initiated at any 
system time t=(64xN+48) in 1.25 ms units for any N>=0. 
The long code used by a wireless terminal transmitting on 
this acceSS Subchannel will identify the Subchannel as being 
the first Subchannel by an appropriate Setting of the time 
dependent part. 

0070 FIG. 4 Summarizes in detail the Advanced Access 
Channel modulation parameters for spreading rate 1. 
Spreading rate 1 is 1.2288 Mcps (1.25 MHz channel). 
0.071) Each advanced access subchannel is associated 
with a respective shared power control Subchannel trans 
mitted as part of the F-SHPCCH (20 of FIG. 1). Preferably, 
there is fixed one-to-one correspondence between the shared 
power control Subchannels and the advanced acceSS Sub 
channels. Hence, there is no need to provide this mapping to 
the wireleSS terminal. 

0072 More specifically, the Shared Power Control Chan 
nel (F-SHPCCH) is used by the base station to transmitting 
power control commands for the power control of each 
subchannel of the R-AACH as well as to indicate an implicit 
acknowledgement to the preamble and request parts of an 
advanced access probe. Multiple shared power control Sub 
channels (SHPCSCH) are time multiplexed on the 
SHPCCH. As indicated previously, there is a one-to-one 
relationship between a SHPCSCH and an AASCH. Up to six 
wireless terminals using six respective AASCH can be 
simultaneously power controlled at 800 Hz (one command 
per 1.25 ms). 
0073. In a preferred embodiment, the channel structure 
for the Shared Power Control Channel is the same as the 
Forward Common Power Control Channel structure pro 
vided in IS-2000A. 

0074 FIG. 9 (described in detail below) shows a detailed 
example implementation. 
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0075). In another embodiment of the SHPCCH, the 
SHPCCH is spread with Walsh code W33512. The subchan 
nel positions are randomized with respect to time So that 
higher powerPC bits do not consistently and systematically 
coincide. A long code mask Such as indicated in FIG. 5 is 
employed. The long code mask contains a three bit field, in 
the illustrated example bits 26 to 28 set to 101, which is 
unique to the F-SHPCCH. A detailed discussion of the actual 
power control commands transmitted on the F-SHPCCH is 
presented further below. 
0076. The power control commands are sent on the 
F-SHPCCH20 that is designated for the R-AACH 11. There 
are multiple sub-channels in the F-SHPCCH 20. There is 
one-to-one relationship between a F-SHPCCH 20 subchan 
nel and an advanced access slot offset. An example of this 
one-to-one relationship is shown in FIG. 3 for the previ 
ously described parameter Set example. In this case, there 
are four advanced acceSS Subchannels and associated Slot 
offsets, and there are four shared power control Subchannels, 
labelled SHPCSCH 0 for slots 30 with offset 0, SHPCSCH 
1 for slots 32 with offset 1, SHPCSCH 2 for slots 34 with 
offset 1, SHPCSCH 3 for slots 36 with offset 3. 
0077. The presence of power in a shared power control 
Subchannel Serves as an implicit acknowledgement to the 
corresponding advanced access Subchannel. Access data is 
transmitted on the reverse Advanced Access Data Channel 
(R-AADCH 18 of FIG. 1) at a fixed data rate of 9.6, 19.2 or 
38.4 kbps upon receiving this implicit acknowledgement 
from the base station. The data rate is based on what the base 
Station is broadcasting as allowable rates and the size of the 
message. The frame duration for the Advanced Access data 
on the Advanced AcceSS Channel may be 20 ms in duration. 
The Advanced Access Data Channel preferably is spread 
with an 8-ary Walsh cover. More specifically, the Walsh 
cover (++--------) is preferably used. 
0078. The access data may be a message requesting a 
resource or user data (Such as a short message) to be passed 
on to a defined destination. 

0079 The procedure for the wireless terminal to initiate 
the advanced access will now be described with reference to 
the flowchart of FIG. 6. The advanced access probe might 
be initiated by a user pressing a “call” button on the wireleSS 
terminal for example. 
0080. At step 6-1, when the wireless terminal acquires 
the Synchronization with the base Station through the for 
ward link SYNC channel, it selects an advanced access 
Subchannel as a function of the time at which the advanced 
acceSS probe was initiated. The advanced acceSS Subchannel 
Starting on the next slot boundary is Selected. 
0081. At step 6-2 the wireless terminal begins to transmit 
the acceSS preamble using the Selected advanced access 
Subchannel and at the same time monitors the energy of the 
shared power control Subchannel associated with the 
Selected advanced access Subchannel. 

0082. At step 6-3, if sufficient energy in the shared power 
control Subchannel is detected, (for example if the energies 
in three consecutive PCBs (power control bits) are above a 
threshold), the wireless terminal knows that its preamble 
was acquired by the base Station and goes to Step 6-5. On the 
other hand, if insufficient energy detected (for example if for 
a certain time, no energies in three consecutive PCBs are 
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above the threshold), the wireless terminal knows that its 
access request was not acquired and/or granted by the base 
Station and goes back to Step 6-1, having aborted that 
particular acceSS attempt, after applying a random back off 
time (delay) in Step 6-4. Also, at Step 6-3, the wireless 
terminal uses the power control commands received on the 
shared power control Subchannel to control the power of the 
transmission of the preamble portion of the advance acceSS 
probe. 

0.083. At step 6-5, the wireless terminal begins to transmit 
the request mini-message followed by the user data packet 
and preferably also begins to transmit power control com 
mands on the reverse pilot channel to Start power controlling 
the shared power control Subchannel. During this transmis 
Sion, the wireleSS terminal continues to monitor the energy 
of the shared power control subchannel and will abort the 
transmission (and return to step 6-1) if power control 
commands cease to be received, for example, it the energies 
in three consecutive PCBs are below the threshold. Also, the 
wireless terminal uses the power control commands received 
on the shared power control Subchannel to control the power 
of the transmission of the request and data portions of the 
advance access probe. 
0084 Preferably, the request mini-message is sent at 9.6 
kbpS and lasts for 2.5 ms, and the message fields are as 
follows: 

0085 a) Requested Rate (2 bits): indicates a 
requested rate; 

0.086 b) Requested Service Type (3 bits): 
0087) Signaling on AACH-only 
0088 SMS or SDB on AACH-only 
0089 voice 
0090 Real-time data on forward and/or reverse 
link 

0091 Non real-time data on forward and/or 
reverse link 

0092) 
bits) 

0093 d) CRC (8 bits) 
0094) e) Tail bits (6 bits) 

0.095 Referring to FIG. 7, a pictorial example of an 
advanced access procedure will be described. At time T0, a 
first user wireleSS terminal initiates an advanced acceSS 
probe generally indicated by 50 on the first advanced access 
subchannel, labelled AACH 1. To would need to be one of 
the times at which an advanced access probe on the first 
advanced access Subchannel is allowed to Start. Shown are 
time intervals during which the preamble 52, request 54 and 
data portions 56 of the advanced acceSS probe are transmit 
ted. Generally indicated at 60 is the forward shared power 
control channel F-SHPCCH. SHPCCH-162 is the shared 
power control Subchannel for the first advanced acceSS 
subchannel. Before the end of the preamble 52 of the 
advanced access probe, SHPCCH-1 is active which serves 
as an acknowledgement of the preamble. For the remainder 
of the advanced access probe 50, the SHPCCH-1 remains 
active, and the first advanced acceSS probe's request is 
granted. 

c) Wireless terminal-specific Hash code (5 
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0096] At time T1, a second user wireless terminal ini 
tiates an advanced acceSS probe generally indicated by 70 on 
the Second advanced access Subchannel, labelled AACH 2. 
T1 would need to be one of the times at which an advanced 
acceSS probe on the Second advanced access Subchannel is 
allowed to start. Shown are time intervals during which the 
preamble 72, request 74 and data portions 76 of the 
advanced access probe are transmitted. SHPCCH-264 is the 
shared power control Subchannel for the Second advanced 
access subchannel. Before the end of the preamble 72 of the 
advanced access probe, SHPCCH-2 is active which serves 
as an acknowledgement of the preamble. However, during 
the data transmission, the SHPCCH-2 goes inactive indicat 
ing that the request is denied. The transmission is aborted at 
that time. 

0097. In another embodiment, if the total access probe 
duration is allowed to be greater than the number of offsets 
multiplied by the slot duration, then there exists the potential 
for long code overlap. To deal with this, before transmitting 
the preamble, the wireless terminal may monitor the energy 
of the shared power control Subchannel associated with the 
Selected Advanced Access Subchannel. If there is energy 
measured in the shared power control Subchannel, the wire 
less terminal will know that this channel is being used by an 
another wireless terminal. The wireless terminal would then 
wait a random back off time before trying again. 
0.098 FIG. 8 is an example implementation of the AACH 
channel Structure. 

0099 FIG. 9 is an example implementation of the 
SHPCCH channel structure which is based on the structure 
of the IS2000A CPCCH (common power control channel). 
In the preferred implementation, there are 2N (N=12, 24, 48) 
common power control Subchannels, numbered from 0 
through 2N-1, in one common power control group of the 
Common Power Control Channel. These are divided equally 
between the I arm and the Q arm of the Common Power 
Control Channel. The MUX blocks 100,102 in FIG. 9 are 
used to time division multiplex the N power control bits for 
the I arm or Q arm. The positions of the Npower control bits 
are randomized by a randomizer 104. After Signal mapping 
106,108 and gain adjustment 112,114 the power control bits 
are spread by a Walsh function 116 and then fed through a 
complex multiplier 118. 
0100 Details of the actual usage of PCBs in the shared 
power control channel will now be described. In a preferred 
implementation of this channel provided by an embodiment 
of the invention, a three State power control bit is used on the 
SHPCCH to control the R-AACH. The power control bits 
Sent to a given wireleSS terminal are the normal two State bits 
until after their acknowledgement function is complete, i.e. 
after acknowledgement of the request message. Preferably, 
in another embodiment, the three State power control bits 
can be also used to control the power of reverse data and 
voice channels such as Fundamental Channels (R-FCH) and 
Supplemental Channels (R-SCH). A medium value is added 
to the reverse link power control bit (PCB). Instead of 
having only 2 possible values (+1, -1), there will be 3 
possible values (+1, 0, -1) for the PCB. When used with the 
R-AACH the '0'state is used for a negative acknowledge up 
until a 20 msec frame of data has been received on the 
R-AACH. 

0101) When a two value PCB is employed, even when the 
measured Eb/No level (or other suitable signal quality 
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measurement) is very close to a target value, the wireless 
terminal will Still adjust the output power Since there is no 
way to Signal a no-change condition. The result is that either 
the interference to the other users is increased and battery 
power is wasted (when the output power is adjusted above 
the target) or the reverse link Eb/No is degraded (when the 
output power is adjusted below the target). 
0102) By adding a no-change state (value 0), the resolu 
tion of the PCB is increased. The capacity will be increased 
with the same averaged Eb/No. 
0103) Nominally, when the relative gain of the various 
channels (pilot, Supplementary, fundamental etc.) are set, the 
power ratio remains constant meaning that if a power control 
bit is being applied to multiple channels, the power of all 
channels is adjusted by an equal amount. In a preferred 
embodiment of the invention, a subset of the power control 
bits, for example one of every 64 power control bits, are 
allocated to Serve as a relative gain adjustment bit which 
adjusts the relative amount by which the power of one or 
more channels is adjusted compared to the pilot channel. For 
example, the relative gain adjustment bit may be used to 
control the relative gain applied to the Supplementary chan 
nel compared to the pilot channel. Multiple such “relative 
gain adjustment channels' may be provided. 

0104 Referring now to FIG. 10 which shows details of 
the use of the three value power control bit. The base station 
transmits +1 (actually a 0 or a 1) to instruct an increase in 
power, -1 (actually a 1 or a 0) to instruct a decrease in 
power, and transmits a 0 (transmits Zero energy by Setting 
the gain of the PCB bit to zero so that no energy is 
transferred to the PCB) to instruct no change in the power. 
0105 Preferably, as soon as a wireless terminal receives 
an acknowledgement of the preamble and Starts to transmit 
the request message, the wireleSS terminal begins to transmit 
power control commands to the base Station on a pilot 
channel transmitted by the wireless terminal to control the 
power of the shared power control Subchannel on the 
forward link, for example as per power control bits trans 
mitted in 1xRTT to power control the forward traffic chan 
nel. When traffic channel(s) are present, the power control 
Subchannel will have its gain adjusted based on channel 
estimates reported by the wireless terminal. Preferably, the 
power control commands transmitted to the base Station are 
two State power control commands. 

0106 Two PCB thresholds, Threshold High and Thresh 
old Low are established for the wireless terminal in respect 
of the power control bits received. When a received value of 
a power control bit is greater than Threshold High, the 
wireless terminal will increase the output power; when the 
a received value of a power control bit is Smaller than 
Threshold Low, the wireless terminal will decrease the 
output power; and when the detected power is between the 
Threshold High and Threshold Low, the wireless terminal 
will not change the output power. The thresholds are pref 
erably dynamically determined as a function of a signal to 
Noise ratio estimated by the wireless terminal. The received 
values of the power control bits are real values. 
0107 Preferably, as shown in FIG. 11, one of every 64 
PCB is a relative gain adjustment. The bit will have 3 values 
as well. The value of this bit will be determined by the 
measurement of CRC and the energy of the channels. A “1” 
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in this relative gain adjustment bit will indicate to the 
wireleSS terminal to increase the reverse Supplemental chan 
nel gain (relative to the reverse pilot channel gain) by a 
certain amount. A “0” indicates no change in the reverse 
Supplemental channel gain (relative to the reverse pilot 
channel gain), A “-1” indicates to the wireless terminal to 
decrease the reverse Supplemental channel gain (relative to 
the reverse pilot channel gain) by a certain amount. 
0108) Numerous modifications and variations of the 
present invention are possible in light of the above teach 
ings. It is therefore to be understood that within the scope of 
the appended claims, the invention may be practiced other 
wise than as Specifically described herein. 
We claim: 

1. A method of providing forward shared power control 
comprising: 

transmitting a shared power control channel in which is 
allocated one power control bit per power control 
period for each of a plurality of users with the bit being 
a three State bit, the three States being a Zero State, a one 
State, and a no energy State, each of the three States 
indicating one of an increase, decrease, or no change to 
transmit power. 

2. A method according to claim 1 further comprising: 
periodically allocating at least one power control bit for 

each of the plurality of users which indicates a relative 
gain adjustment, the relative gain adjustment instruct 
ing a change in again adjustment applied to at least one 
channel of the user compared to a gain adjustment 
applied to at least one other channel of the user. 

3. A method according to claim 2 wherein each of the at 
least one power control bit which indicates a relative gain 
adjustment is a three State bit, the three States being a Zero 
State, a one State, and a no energy State, each of the three 
States indicating one of increase in the gain adjustment 
applied to the one channel over the gain adjustment applied 
to the at least one other channel, a decrease in a gain 
adjustment applied to the one channel over the gain adjust 
ment applied to the at least one other channel, or no change 
to the relative gain to be applied to the one channel over the 
at least one other channel. 

4. A method according to claim 1 wherein further com 
prising; 

transmitting the power control bits using a unique long 
code mask. 

5. A method according to claim 4 wherein the Shared 
power control channel comprises a plurality of time multi 
plexed Subchannels, with one Subchannel being used to 
transmit power control bits to a given user. 

6. A transmitter adapted to perform power control com 
prising: 

Signal Strength measurement circuit adapted to measure a 
Signal Strength indication for a respective Signal 
received from each of a plurality of wireless terminals, 

power control circuitry adapted to decide based on the 
Signal Strength indication whether to instruct each of 
the wireleSS terminals to increase its transmit power, 
decrease its transmit power, or not to change its trans 
mit power and to transmit a shared power control 
channel in which is allocated one power control bit per 
power control period for each of a plurality of wireleSS 
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terminals with the bit being a three state bit, the three 
States being a Zero State, a one State, and a no energy 
State, each of the three States indicating one of an 
increase, decrease, or no change to transmit power. 

7. A transmitter according to claim 6 further adapted to 
transmit relative gain adjustments on the shared power 
control channel. 

8. A wireleSS terminal comprising: 
receive circuitry adapted to extract power control bits 

from a shared power control channel, the power control 
bits having three possible States, the three States being 
a Zero State, a one State, and a no energy State, and 
depending upon the a State of a given extracted power 
control bit to make one of three power control deci 
Sions, the three decisions being to increase, decrease, or 
make no change to a transmit power. 

9. A wireless terminal according to claim 8 further 
adapted to maintain a first and Second threshold, wherein a 
received value of an extracted power control bit below the 
first threshold is interpreted as a first of the three decisions, 
a received value of an extracted power control bit between 
the first threshold and the second threshold is interpreted as 
a Second of the three decisions, and a received value of an 
extracted power control bit greater than the Second threshold 
is interpreted as the third of the three decisions. 

10. A wireless terminal according to claim 9 further 
adapted to make dynamic adjustments to the first threshold 
and the Second threshold as a function of a signal to noise 
ratio estimated by the wireleSS terminal. 

11. A wireless terminal according to claim 8 further 
adapted to interpret a Subset of the extracted power control 
bits as adjustments to a relative amount by which the 
transmit power is increased and/or decreased for one trans 
mit channel compared to another transmit channel upon 
receipt of an appropriate power control bit. 

12. A System adapted to facilitate an access probe from a 
wireless terminal in which power control commands are 
transmitted to the wireleSS terminal during a preamble 
portion of the acceSS probe. 

13. A System according to claim 12 in which the power 
control commands Sent during the preamble portion of the 
access probe are treated as an implicit acknowledgement by 
the wireleSS terminal. 

14. A System according to claim 12 in which power 
control commands are transmitted to the wireleSS terminal 
after a request portion of the acceSS probe, both to power 
control the wireless terminal, and to indicate acceptance of 
requested parameters in the request portion of the acceSS 
probe. 

15. A method of accessing a wireleSS acceSS network 
comprising: 

a first wireleSS terminal Sending an access probe which 
comprises an initial preamble, a request message and a 
data content. 

16. A method according to claim 15 wherein a predeter 
mined long code mask is allocated for the use of transmitting 
access probes by a plurality of wireless terminals including 
Said first wireleSS terminal, the predetermined long code 
mask having a time-dependent field which can take on one 
of a plurality M of values, thereby allowing up to M 
independent overlapping access probes each Starting at a 
different time offset, thereby defining M access sub-chan 
nels. 
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17. A method according to claim 16 further comprising: 
the first wireleSS terminal Selecting an access Sub-channel 

for use in transmitting the acceSS probe as a function of 
a time at which a user initiated the acceSS probe. 

18. A method according to claim 17 further comprising: 
the first wireleSS terminal transmitting the preamble on a 

pilot channel, and transmitting the request message and 
the data message on an advanced acceSS data channel. 

19. A method according to claim 18 further comprising: 
the first wireleSS terminal looking for power control 

information from a base Station in respect of the access 
Subchannel while transmitting the preamble, and treat 
ing Such power control information when detected as 
an implicit acknowledgement of the preamble. 

20. A method according to claim 19 wherein the request 
message and the data message are not sent until the power 
control information is detected. 

21. A method according to claim 15 further comprising: 
a component of the access network broadcasting infor 

mation comprising one or more of: 
an slot duration indicating a size of the time offset 
between access Subchannels, 

a number M of offsets available corresponding to a 
number of access Subchannels, 

a number M of offsets available corresponding to a 
number of access Subchannels, 

a total access probe duration. 
22. A method according claim 21 wherein the information 

broadcast by the component of the access network is broad 
cast on a Supplementary paging channel. 

23. A method according to claim 15 further comprising: 
a component of the access network monitoring for a 

preamble portion of access probes on the acceSS Sub 
channels, and when a preamble portion is detected on 
a given acceSS Subchannel, transmitting power control 
commands on a power control Subchannel associated 
with the given access Subchannel. 

24. A method according to claim 19 further comprising: 
terminating the acceSS probe before completion in the 

event no implicit acknowledgement is received. 
25. A method of performing an access attempt compris 

ing: 

a wireleSS terminal acquiring time Synchronization with 
the base Station; 

the wireleSS terminal Selecting an advanced access Sub 
channel from one of a plurality of time dependent 
advanced access Subchannels based on when the access 
attempt was initiated; 

the wireleSS terminal transmitting an access preamble 
using the Selected advanced acceSS Subchannel and at 
the same time monitoring the energy of the Shared 
power control Subchannel associated with the Selected 
advanced access Subchannel; 

if Sufficient energy is detected in the shared power control 
Subchannel associated with the Selected advanced 
acceSS Subchannel, the wireleSS terminal transmitting a 
request message followed by a user data packet, and 
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during this transmission, the wireleSS terminal continu 
ing to monitor the energy of the shared power control 
Subchannel associated with the Selected advanced 
acceSS Subchannel; 

if the energies detected while transmitting the request 
message or an initial portion of the user data packet 
become insufficient, the wireleSS terminal aborting the 
transmission; 

the wireleSS terminal controlling a transmit power as a 
function of power control commands received on the 
shared power control Subchannel associated with the 
Selected advanced access Subchannel. 

26. A method according to claim 25 further comprising: 
prior to transmitting the preamble, the wireleSS terminal 

monitoring an energy of a shared power control Sub 
channel associated with the Selected advanced acceSS 
Subchannel, and if there is energy measured in the 
shared power control Subchannel, the wireleSS terminal 
determining that this channel is being used by an 
another wireless terminal, and waiting a random back 
off time before transmitting the preamble on another 
advanced acceSS Subchannel. 

27. A method according to claim 25 wherein energies 
detected while transmitting the request message or user data 
packet are determined to be insufficient if three consecutive 
expected power control commands are below a threshold. 

28. A method according to claim 25 wherein sufficient 
energy is detected in the shared power control Subchannel 
asSociated with the Selected advanced access Subchannel if 
energies in three consecutive expected power control com 
mands are above a threshold. 

29. An acceSS network component adapted to acknowl 
edge an acceSS attempt received on an acceSS Sub-channel by 
immediately starting to transmit power control commands 
on a power control Subchannel in one-to-one correspon 
dence with the acceSS Sub-channel. 

30. An access network component according to claim 29 
further adapted to receive request parameters as part of the 
access attempt, and to acknowledge/grant the request param 
eters by continuing to Send power control commands on the 
power control Subchannel, and to deny the request param 
eters by ceasing to Send any energy on the power control 
Subchannel. 

31. An access network component according to claim 29 
further adapted to: 

look for access attempts by using a predetermined long 
code mask, the predetermined long code mask having 
a time-dependent field which can take on one of a 
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plurality M of values, thereby allowing up to Minde 
pendent overlapping access probes each Starting at a 
different time offset, thereby defining M access Sub 
channels. 

32. An advanced network component according to claim 
31 further adapted to broadcast information comprising one 
or more of: 

an Slot duration indicating a size of the time offset 
between acceSS Subchannels, 

a number M of offsets available corresponding to a 
number of access Subchannels, 

a maximum total access probe duration. 
33. A wireleSS terminal adapted to access an access 

network by Sending an access probe which comprises an 
initial preamble, a request message and a data content. 

34. A wireless terminal according to claim 33 adapted to 
use a predetermined long code mask allocated for the use of 
transmitting acceSS probes, the predetermined long code 
mask having a time-dependent field which can take on one 
of a plurality M of values, thereby allowing up to M 
independent overlapping acceSS probes each Starting at a 
different time offset, thereby defining M access sub-chan 
nels. 

35. A wireless terminal according to claim 34 further 
adapted to transmit the preamble on a pilot channel, and 
transmit the request message and the data message on an 
advanced acceSS data channel. 

36. A wireless terminal according to claim 34 further 
adapted to process a received signal, and to look for power 
control commands in the received signal while transmitting 
the preamble, and treating Such power control information 
when detected as an implicit acknowledgement of the pre 
amble. 

37. A wireless terminal according to claim 36 adapted to 
Send the request message and the data message only after 
power control commands are detected, and to terminate the 
acceSS probe before completion in the event no implicit 
acknowledgement is received. 

38. A method according to claim 23 further comprising: 

as Soon as a wireleSS terminal receives the implicit 
acknowledgement of the preamble and Starts to trans 
mit the request message, the wireless terminal trans 
mitting power control commands to the base Station on 
a pilot channel transmitted to control the power of the 
power control Subchannel. 


