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(57) Abstract: A method and apparatus of supporting cell reselection in an
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[0001] METHOD OF SUPPORTING CELL
RESELECTION IN AN EVOLVED HSPA NETWORK

[0002] FIELD OF INVENTION

[0003] This application 1s related to wireless communications.

[0004] BACKGROUND

[0005] Wireless transmit receive units (WTRUs) in a UMTS Terrestrial

Radio Access Network (UTRAN) are in one of 2 modes, 1dle mode or connected
mode. Based on WTRU mobility and activity while in connected mode, the
UTRAN 1s able to direct the WTRU to transition between a number of sub-states,
e.g., CELL_PCH, URA PCH, CELL_FACH, and CELL_DCH. User plane
communication between the WTRU and the UTRAN is only possible while in the
CELL_FACH and CELL_DCH states.

[0006] The CELL_DCH state 1s characterized by dedicated channels in
both the uplink and the downlink. On the WTRU side, this corresponds to
continuous transmission and reception. As such, CELL_DCH can be demanding
on user power requirements. The CELL_FACH state does not use dedicated
channels, and therefore, allows better power consumption at the expense of a
lower uplink and downlink throughput.

[0007] The CELL_FACH is well-suited for signaling traffic (for example,
the transmission of CELL/URA UPDATE messages), and for applications
requiring low uplink throughput. In Release 7 and earlier, which in
CELL_FACH, uplink communication is achieved through a random access
transport channel (RACH) mapped to a packet random access channel (PRACH)
physical channel. The RACH is contention based protocol with a power ramp-up
procedure to acquire the channel and to adjust transmit power.

[0008] Downlink communication is through a shared Forward Access
Transport Channel (FACH) mapped to a Secondary Common Control Physical
Channel (S-CCPCH) physical channel or through the High Speed Dedicated
Physical Channel (HS-DPCH).
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[0009] Mobility 1s handled autonomously by the WTRU in CELL_FACH.
The concept of soft handover does not currently (as of Release 7 of the standard)
exist within CELL_FACH. The WTRU independently takes measurements, and
determines which cell to camp on.
[0010] System information during CELL_FACH is read from a broadcast
channel (BCH). This information includes the setup details for the uplink RACH,
the downlink FACH and High Speed Downlink Shared Channel (HS-DSCH)
channels to be used in CELL_FACH.
[0011] In CELL_FACH, when a WTRU 1s camped in a cell, the WTRU
regularly searches for a better cell according to a set of criteria broadcasted over
the System Information Broadcast (SIB). The WTRU takes signal strength
measurements of neighbouring cells, for example, in the same frequency, other
frequencies, and other Radio Access Technology (RATs). When a better cell is
found according to the set of criteria, the WTRU performs cell reselection to the
new cell.
[0012] The WTRU 1s configured to take the Common Pilot Channel
(CPICH) Received Signal Code Power (RSCP) measurement or CPICH Ec/Io
measurements. In order to camp on a cell, or be considered for cell selection, the
following criteria must be satisfied:

Squal > 0 AND Srxlev >0
where:

Squal = Measured Ec/Io — Qqualmin; and

Srxlev = Measured RSCP — Qrxlevmin —

max(WTRU_TXPWR_MAX RACH - P_MAX, 0);

Squal is the cell selection quality value, Srxlex is the cell selection receive (Rx)
level value, Qqualmin is the minimum required quality level in the cell (dB), and
Qrxlevmin i1s the minimum required Rx level in the cell. In addition
WTRU_TXPWR_MAX_ RACH denotes the maximum transmit power level a
WTRU may use when the WTRU accesses the uplink RACH, as dictated by the
network and signaled through the broadcast system information, and P_MAX

denotes the maximum output of a WTRU.
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[0013] Once measurements on neighboring cells have been taken based on
information broadcasted and received in SIB11 or SIB12, the WTRU ranks the
cells according to cell-ranking criterion R, defined by:

Rs = Qmeas,s + Qhyst_s + Qoffmbms; and

Rn = Qmeas,n — Qoffset_s,n + Qoffmbms;
where Qmeas 1s the Quality value of the received signal derived from the
averaged CPICH Ec¢/No or CPICH RSCP, and Qhysts 1s the Hysteresis
value. The neighboring cell has to be better than the serving cell by at least the
factor "Qhyst" (Qhystls and Qhyst2s are used when the quality measure for cell
reselection is set to CPICH RSCP and CPICH Ec/No, respectively). Qoffsetsn
1s the Offset between the two cells. Qoffsetls,n and Qoffset2s,n are used when
the quality measure for cell reselection 1s set to CPICH RSCP and CPICH Ec/No
respectively; and Qoffmbms 1s the additional offsets added to cells belonging to
MBMS.
[0014] This ranking criteria does not use Hierarchical Cell Structure
(HCS). When HCS is used, an additional Temporary Offset (TO) 1s added to the
neighbor ranking criteria. The subscript "s" refers to serving cell and "n" refers
to neighboring cell.
[0015] Using the cell ranking criteria R defined above, the serving and
neighboring cells are ranked by the WTRU. If a cell 1s ranked as the best cell,
the WTRU reselects to the new cell when the new cell 1s ranked better than the
serving cell during a certain time interval of Treselection. Treselection is a value
that 1s broadcasted in SIB3/4, and 1s an integer value that typically ranges from 0
— 31 seconds. If the quality measure 1s selected as CPICH EC/No, the WTRU
performs 2 rankings — the first CPICH RSCP, and the second CPICH Ec/No. The
second ranking is attempted if the first ranking determines that a neighbor cell 1s
better than the serving cell.
[0016] The parameters for cell selection/reselection (namely Qhyst and
Treselection) may be common to all states (e.g., IDLE, CELL_FACH,
CELL/URA_PCH), or they can be specifically tailored for FACH and PCH, which
are denoted by FACH and PCH subscripts (Treselection. PCH &
Treselection_ FACH).
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[0017] The cell reselection procedure also takes into account the motion
and speed of the WTRU. If the number of cell reselections during a system
indicated time period, non-HCSTCRmax or TCRmax, exceeds a system indicated
number non-HSC_NCR or NCR, or if the network has ordered the WTRU to
consider itself to be 1n a high-mobility state, the WTRU is considered to be in a
“high-mobility” state. When high-mobility state is detected, the WTRU
multiplies Treselection by the information element (IE) Speed dependent Scaling
Factor for Treselection.

[0018] Recent work by the standardization bodies has identified the
possibility of using enhanced DCH (E-DCH) in CELL_FACH. E-DCH in the UL 1s
a feature that was introduced in Release 6 of the 3GPP specifications to increase
uplink throughput while in CELL_DCH. The Enhanced Uplink operates on a
request/grant principle. WTRUs send an indication of the requested capacity they
require through a combination of mechanisms, while the network responds with
grants to these requests. These grants are generated by the Node B scheduler. At
the same time, Hybrid ARQ 1s used for the physical layer transmissions.
[0019] To facilitate the above mechanisms, two new UL physical channels
(one for control, E-DPCCH, and one for data, E-DPDCH), as well as three new
DL physical channels (two for transmission of grants, and one for fast Layer 1
ACK/NACK) were introduced. As such, the Node B can 1ssue both absolute
grants and relative grants. Grants are signaled in terms of a power ratio. Each
WTRU maintains a serving grant, which it can convert to a payload size. For
Release 7 and earlier WTRUs using E-DCH in CELL_DCH, mobility is handled
by the network through soft handover and the concept of active sets.

[0020] E-DCH UL transmission in CELL_FACH state relies on a set of
broadcasted common E-DCH resources shared amongst WTRUs in CELL_FACH
state. When a WTRU has UL data to transmit, the WTRU randomly selects a
PRACH code, signature sequence, and sub-channel slot and performs an access
request using, for example, Release 99 RACH preamble ramping procedure.
Each signature sequence is associated with a default E-DCH resource. The Node
B confirms the use of this E-DCH resource by signalling an Acquisition

Indication (AI) = 1 value on the corresponding AICH signature. However, if this
4.
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default resource 1s blocked, or assigned to another WTRU, then the Node B
assigns the WTRU another E-DCH resource from the set of broadcasted common
E-DCH resources. This 1s accomplished by signalling AI = -1 on the
corresponding AICH signature (1.e. a NACK), which 1s an indication for the
WTRU to look at the extended set of Als (E-Als) if configured.

[0021] The E-Als can signal a NACK or an index to an E-DCH resource to
be used by the WTRU. More specifically, the information on E-AICH represents
a number to add to the table index of the default configuration (modulo the
number of configurations).

[0022] Once a resource has been assigned or acknowledged, the WTRU
mitiates UL transmission. As part of initial transmission, the WTRU enters a
collision resolution phase for Dedicated Traffic Channel (DTCH)/ Dedicated
Control Channel (DCCH), whereby the E-DCH Radio Network Temporary
Identifier (E-RNTI) of the WTRU 1s included in each MAC PDU until a
contention resolution response has been received. The WTRU receives the
contention resolution response over the E-DCH Absolute Grant Channel (E-
AGCH). Once the E-RNTI is decoded in the E-AGCH, the WTRU continues
normal UL transmission until the WTRU has no more data to transmit. Once
there 1s no more data to transmit, the E-DCH resources are released.
Alternatively, at any time, the network may move the WTRU to CELL_DCH
state.

[0023] The release of resources can be explicitly indicated by the network
via the E-AGCH or can be determined implicitly by the WTRU at the expiration
of a timer.

[0024] As part of recent agreements in 3GPP, it has been agreed that
current cell reselection criteria do not apply while a shared E-DCH resource has
been allocated to a WTRU. With the introduction of E-DCH transmissions in
CELL_FACH, degradation in performance may result if the WTRU 1s not allowed
to execute cell reselection while E-DCH resources are allocated. For example,
interference to a neighboring cell on the same frequency may occur. Also, a radio

link failure may occur, causing the WTRU to lose i1ts connection to the cell, or the
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cell reselection criteria may be met while the WTRU has E-DCH resources
allocated.

[0025] As such, there exists a need for an improved method and :Jpparatus
for handling cell reselection while E-DCH resources are allocated.

[0026] SUMMARY

[0027] A method and apparatus of supporting cell reselection in an evolved
HSPA network is disclosed. A wireless transmit receive unit that has allocated
channel resources, is restricted from cell reselection until a predetermined criteria
is met. During this no selection period, the WTRU continues to make and report

measurements.

[0027a] In one aspect the present invention provides A method for controlling
cell reselection in a wireless transmit receive unit (WTRU) including:

preventing reselection to a new cell when the WTRU has an allocated common E-
DCH resource;

the WTRU continuing to make measurements and rank neighboring cells while
the WTRU has the allocated common E-DCH resource; and

reselecting to the new cell based upon release of the allocated common E-DCH
resource and the new cell having been better ranked than a serving cell for a time
interval.

[0027b] In another aspect the present invention provides A wireless transmit
recefve unit (WTRU) for controlling cell reselection including:

a processor configured to: prevent reselection to a new cell when the WTRU has
an allocated common E-DCH resource;

continue to make measurements and rank neighboring cells while the WTRU
has the allocated common E-DCH resource; and

reselect to the new cell based upon release of the allocated common E-DCH

resource and the new cell having been better ranked than a servmg cell for a tlme
interval. o

RECEIVED TIME 15.NOV. 13:57
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[0028] BRIEF DESCRIPTION OF THE DRAWINGS

[0029] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to
be understood in conjunction with the accompanying drawing wherein:

[0030] Figure 1 shows an example block diagram of a wireless

communication system; and
[0031] Figure 2 shows an example flow diagram of the disclosed method.
[0032] DETAILED DESCRIPTION

[0033] When referred to héreafter, the terminology "wireless transmit/receive
unit (WTRU)" includes but is not Iimited to a user equipment (WTRU), a mobile
station, a fixed or mobile subscrib_er unit, a pager, a cellular telephone, a personal
digital assistant (PDA), a computer, or any other type of user device capable of
operating in a wireless environment. When referred to hereafter, the terminology
"base station" includes but is not limited to a Node-B, a site controller, an access
point (AP), or any other type of interfacing device capable of operating in a
wireless environment.

[0034]  The terms enhanced random access channel (E-RACH), Enhanced
RACH and E-DCH in CELL_FACH State are used interchangeably throughout
this disclosure to describe the resource that is used by a WTRU for uplink (UL)

RECEIVED TIME 15 NOV. 13:57
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access while in CELL_FACH and IDLE states, whereby the WTRU is assigned an
E-DCH resource after a contention-based preamble transmission. The
terminology triggering of cell reselection criteria, refers to the time when the
WTRU performs cell reselection to a new cell which 1s better ranked than the
serving cell for a time interval Treselection (where Treselection includes the
scaling factor for high mobility WTRUs). Treselection includes one or a
combination of the following broadcasted values: Treselections, Treselection_s
PCH, Treselection_s FACH and takes the scaling factors into account.

[0035] Referring to Figure 1, a wireless communication network (NW) 10
comprises one or more WIT'RUs 20, each including a processor 21 configured to
1implement the disclosed method, one or more eNBs 30, and one or more cells 40.
Each cell 40 comprises one or more eNBs (NB or eNB) 30.

[0036] As those skilled in the art know, cell reselection includes
determining a target cell based on cell reselection criteria. If the target cell is
different from the cell that WTRU 20 was connected to (i.e., the source cell),
WTRU 20 ceases receiving on the source cell, starts receiving system information
on the target cell and performs CELL_UPDATE procedure.

[0037] A method and apparatus are disclosed which avoids the triggering of
cell reselection criteria while WTRU 20 has E-DCH resources allocated. In
accordance with this disclosed method, processor 21 prevents WTRU 20 from
making cell reselections. The periods during which WTRU 20 1s prevented from
making cell reselection are referred to hereinafter as No_Reselection periods.
The start of a No_Reselection period may be defined to occur under one or more
conditions. For example, a No_Reselection may occur after WTRU 20 makes the
first preamble transmission, after WTRU 20 has received a resource assignment
on the AICH (Al or E-AI), or after WTRU 20 has received an indication that the
contention resolution phase has terminated successfully.

[0038] Likewise, the end of a No_Reselection period may be linked to one or
more of a number of reselection conditions. These reselection conditions include
the release of an E-DCH resource by WTRU 20, receipt of a negative
acknowledgement (NACK) on the AICH (AI or E-AI) in response to a resource

-7-
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request by WTRU 20, or a determination that the contention resolution has been
unsuccessful by WTRU 20.

[0039] While 1n a No_Reselection period, WTRU 20 continues monitoring
the best cell, making measurements and reporting the measurements to higher
layers. WTRU 20, using these measurements, also continues to rank the cells.
When a better cell, according to a set of criteria broadcasted over the System
Information Broadcast (SIB), is found (that 1s after the Treselection timer has
expired), WTRU 20 does not necessarily select the cell, but marks the cell as the
Current_Best_Cell. WTRU 20 may use, for example, the received signal strength
to determine whether there 1s a better cell.

[0040] If WTRU 20 holds the E-DCH resource for a continuous and
extended period of time, WTRU 20 may change the ranking of the cell, and thus a
new cell may become ranked better than the Current_Best_Cell during the
No_Reselection period.

If a new cell 1s found to have a better ranking than the Current_Best_Cell,
WTRU 20 may monitor the ranking and keep track of the ranking, or it may
alternatively restart a Treselection timer or another timer used for the cases
where a new cell 1s better ranked during a No_Reselection period. WTRU 20 may
update the marked Current_Best_Cell to the new cell if the new cell i1s better
ranked than the Current_Best_Cell, or the new cell 1s better ranked than the
Current_Best_Cell for a certain time interval (e.g., Treselection, a new timer, or a
scaled version of Treselection). Alternatively, the Current_Best_Cell value may
not be updated by WTRU 20 even if a better ranked cell 1s found.

[0041] At the end of the No_Reselection period, WTRU 20 immediately
sends a CELL,_UPDATE on the Current_Best_Cell to the network. At this time,
WTRU 20 either resets the Treselection timer to zero, stops the timer, or allows
the timer to continue if a new cell 1s better ranked than the Current_Best_Cell
and the serving cell. WTRU 20 may also include additional information in the
CELL_UPDATE message to inform the network about changes that have
occurred since the last CELL_UPDATE. For example, WTRU 20 may inform the
network about the number of Current_Best_Cell changes that have occurred

during the No_Reselection period, which allows the network to have an idea
.8-
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about the mobility of WTRU 20. In case of multiple changes of
Current_Best_Cell, the WTRU can either send the CELL_UPDATE message in
all cases or only in cases where the Current_Best_Cell is different from the
serving cell at the start of the No_Reselection period.

[0042] If at the end of the No_Reselection period, a new cell 1s better
ranked than the serving cell and the Current_Best_Cell, WTRU 20 does not send
a CELL_UPDATE immediately on the Current_Best_Cell. Instead, WTRU 20
may start a timer (e.g., same, different, or a scaled version of the Treselection
timer), and only send the CELL_UPDATE if the higher ranking persists for the
duration of the timer.

[0043] Alternatively, if a cell reselection timer (i.e., Treselection or a new
timer) was started when a new cell became better ranked than the
Current_Best_Cell, WTRU 20 may wait for the timer to expire prior to initiating
the CELL_UPDATE to the new cell. Alternatively, WTRU 20 may immediately
perform a cell reselection to the new cell and send a CELL_UPDATE to the new
cell. Alternatively, if the new cell is not better ranked for the duration of the
specified time interval, WTRU 20 may reselect to the Current_Best_Cell or
remain in the current serving cell.

[0044] In an alternative disclosed method, while WTRU 20 has common E-
DCH resources, WTRU 20 behaves as though a Cell Reselection has just
occurred. The ranking and Treselection timers are decoupled from the cell
reselection decision. During the No_Reselection period, WTRU 20 continues to
make measurements and to report these measurements to higher layers. At each
measurement period, WTRU 20 ranks the cells and starts the Treselection timer
if a better cell is found. This timer may be reset (or reset and restarted) each
time a new best cell 1s ranked as better than the serving cell. Alternatively, the
timer can be allowed to continue (only being reset if the serving cell 1s ranked as
the best cell). At the end of the No_Reselection period, if the Treselection timer
has been started, the timer exceeds the Treselection limit, and the best cell 1s
different from the serving cell at the start of the No_Reselection period, WTRU

20 may then immediately declare a cell reselection.

9.
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[0045] If, at the end of the No_Reselection period, the Treselection timer is
running, and it has not exceeded the Treselection limit required to declare a cell
reselection, WTRU 20 may let the timer continue. WTRU 20 then proceeds with
the legacy (Release 7) cell reselection evaluation procedure. Alternatively,
WTRU 20 may reset/restart the Treselection timer at the end of the
No_Reselection period then proceed when the legacy cell reselection evaluation
procedure.

[0046] An example flow diagram of this disclosed method is illustrated in
Figure 2. A processor included in a WTRU detects the occurrence of a condition
which starts a No_Reselection period (step 200). The WTRU continues to make
measurements and rank cells to determine a Current_Best_Cell (step 201). If a
better cell is detected using the measurements and the better cell 1s the same as
the serving cell, the Treselection timer is reset and the best cell stored (step 202).
If the better cell is not the same as the serving cell, the Treselection timer is
started/restarted and the best cell stored (step 203).

[0047] A check for the end of No_Reselection period is then performed. If
the No_Reselection period has not ended, the WTRU continues to take
measurements and rank cells (step 204). If the end of No_Reselection period 1s
detected, the Treselection then is over the limit and the stored best cell is not the
serving cell, the WTRU cell reselects to the stored best cell (step 205) and
transmits a CELL_UPDATE message (step 206). The WTRU then performs the
cell reselection evaluation procedure (step 207).

[0048] If the Treselection time 1s not over the limit and/or the best cell 1s
the serving cell, the WTRU performs the cell reselection evaluation procedure
(step 208).

[0049] If the WTRU does not detect a better cell using the measurements
taken, a check for the end of No_Reselection period is performed.

[0050] In an alternative method, WTRU 20 is prevented from initiating an
E-RACH access if WTRU 20 determines that cell reselection 1s imminent or
highly possible during the E-RACH transmission. Whether cell reselection is
imminent or highly likely may be determined wherein if a neighboring cell 1s

better ranked than the serving cell, or if a neighboring cell is better ranked than
-10-
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the serving cell, and one or a combination of the following criteria (referred to as

cell reselection likelihood criteria) is met:

[0051]

Treselection timer 1s running;

N percent of the Treselection time interval has elapsed since the time a
new cell was better ranked than a serving cell, where N 1s a system
configured value, a predetermined value, or a value determined by WTRU
20;

Treselection timer will expire in a time interval lower than N (i.e. time
remaining < N), where N may be a system configured value, a
predetermined value, or a value determined by the WTRU;,

the total amount of data bits to be sent in the UL is greater than N, when
N 1s a system configured value broadcasted over this SIBs, preconfigured
or predetermined in the WTRU, or a value determined by the WTRU;
the maximum time required to transmit the UL data (i.e. at the lowest
data rate and taking into account maximum time to get E-RACH
acquisition and resource assignment) is less than the time remaining for
Treselection to expire;

the WTRU considers itself a high-mobility WTRU. Optionally the WTRU
can use a new measure to conclude that it performs a high number of cell
reselections;

UL data 1s of a specific logical channel type (i.e., CCCH or DTCH), for
example, if CCCH data 1s to be transmitted, the WTRU 1s allowed to
perform E-RACH access. If DTCH or DCCH the WTRU may be restricted
from making an E-RACH access; and/or

the WTRU has a dedicated E-RNTI assigned, for example, if an E-RNTI
has been assigned, the WTRU is restricted from making an E-RACH
access; otherwise the WTRU may perform an E-RACH access and transmit
the data over the source cell.

In accordance with this method, the thresholds, parameters,

restriction (i.e., N) may be configured by the network 10 and provided to the

WTRU wia system information broadcast.
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[0052] Alternatively, WTRU 20 1s restricted from making an E-RACH
access when the signal quality of the serving cell is decreasing over one or more
measurement periods, e.g., if WT'RU 20 determines that the Serving Cell Criteria
1s not met or that the signal strength of the serving cell i1s below a system
configured threshold.

[0053] This restriction may not apply, though, to emergency call scenarios.
WTRU 20 may choose to perform Release 99 (R99) RACH access if one of the
criteria that restricts E-RACH access 1s satisfied.

[0054] When E-RACH access 1s restricted and WTRU 20 has uplink (UL)
data to transmit, the Treselection timer may be scaled by scaling factor in order
to allow WTRU 20 to perform faster cell reselection and reduce UL data transfer
delay. The scaling factor may be broadcast in the SIBs, preconfigured in WTRU
20, or determined by WTRU 20.

[0055] Alternatively, WTRU 20 may immediately perform cell reselection
even 1f the Treselection timer has not expired, and the conditions to restrict E-
RACH access have been met.

[0056] If the condition that has prevented WTRU 20 from initiating E-
RACH access does not persist (e.g., a new cell 1s not better ranked) for
Treselection time, WTRU 20 may then start E-RACH access.

[0057] If E-RACH access 1s restricted due to the detection of the cell
reselection criteria specified above, WTRU 20 may include an indication in the
CELL_UPDATE, or via the SI, of the amount of new data WTRU 20 has to send.
Network 10 may then pre-allocate contention free E-DCH resources for WTRU 20
for sending this UL data on the target cell. An index to the resources may be
sent to WTRU 20 via the CELL_UPDATE CONFIRM message or via an high
speed shared control channel (HS-SCCH) order.

[0058] Alternatively, WTRU 20 is allowed to start E-RACH access if the
cell reselection criteria 1s not triggered while the WTRU is 1in the preamble ramp
up phase. For example, if WTRU 20 has sent a preamble, does not receive the
AICH response when expected, and the timer to perform cell reselection has
expired, WTRU 20 abandons the E-RACH access procedure and performs cell

reselection.
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[0059] In another disclosed method, the UL data rate and/or grant is
Iimited when cell reselection criteria is met (1.e., Treselection timer expires) while
WTRU 20 has UL resources, and/or WTRU 20 1s not prohibited from accessing E-
RACH as described above, but one or more of the cell reselection likelihood
criteria disclosed above are met.
[0060] The limitation in data rate (1.e., E-TFCI used) or grant may occur
during E-RACH access when the cell reselection criteria occurs or as soon as E-
RACH access 1s inmitiated (UL data initiation). The data rate may be
independently controlled by WTRU 20 when a cell reselection criteria is met.
WTRU 20 determines the TB size to use based on the measurements taken on
the two cells, or alternatively, be configured from the network. Network 10 may
configure WTRU 20 with one or a set of TB to use in case cell reselection criteria
has been met while WTRU 20 is transmitting in the UL. The configuration of TB
size(s) can be broadcasted over the SIBs, preconfigured or predetermined by
WTRU 20, or limited to the E-DCH minimum set E-TFCI.
[0061] In the alternative, the data rate and/or grant is controlled by Node B
30. WTRU 20 sends an indication to Node B 30 when the cell reselection timer
expires, or when 1nitiating RACH access, and WTRU 20 1s aware that a cell
reselection 1s imminent or highly possible during E-RACH transmission, based
on the cell reselection likelihood criteria disclosed above.
[0062] The indication may be transmitted to Node B 30 by WTRU 20 using
a special reserved value of the SI for indicating cell reselection criteria. WTRU
20 sends an SI with TEBS = 0 and/or power headroom equal to zero.
Alternatively, a reserved field of LCH-ID i1s used for the Highest priority Logical
channel ID (HLID) to indicate that a cell reselection criteria has occurred in the
WTRU. A new triggering criteria may also be introduced to trigger an SI when
cell reselection criteria is met while WTRU 20 has shared E-DCH resources
assigned.
[0063] A special reserved value of E-TFCI in the E-DPCCH may also be
used to transmit the indication or a reserved CQI value in the HS-DPCCH, if
configured, or the indication may also be appended to a MAC-e or MAC-1 PDU.
The presence of this indication may be signaled via the MAC-e or MAC-1 header
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(e.g., a special LCH-ID value or a one bit value following the reserved value for
LCH-ID for SI). Layer 1 (L1)/Layer 2 (LL2) may also be used, as well as a Layer 3
(L3) message that can append measurement results from the neighboring cells
including the cell IDs.

[0064] Upon reception of this indication by Node B 30, Node B 30 may
conduct one or more of the following:

o decrease absolute grant value;

e release E-DCH resources and explicitly indicate this to the WTRU,

e provide an HS-SCCH order to grant WTRU permission to perform cell
reselection;

e use L3 message to indicate to the WTRU to proceed with the cell
reselection;

¢ the network may pre-allocate contention free E-DCH resources for the
target cell and provide the information to the WTRU, by signaling an
index to the broadcasted information in the target cell, or providing the
resources via RRC messages. The network may optionally provide an
activation time in which the WTRU can start using this E-DCH resources,
as well;

e use L3 message (1.e. RRC reconfiguration message) to move the WTRU to
CELL_DCH with the target cell acting as the HS-DSCH serving cell;
and/or

e use L3 or active set update to immediately move the WTRU to a soft
handover with the serving cell being the source or the target cell.

[0065] In an alternative disclosed method, the network determines that the
WTRU is subject to causing significant interference to a given cell based on the
measured level of the signal received at different cells from WTRU 20 when it is
nitiating access over E-DCH. Such assessment may occur at one, or many
different stages of WTRU transmissions. For example, network 10 may make an
assessment during preamble transmission (i.e., the last preamble transmission
before AICH/E-AICH transmission), during E-DCH transmission before
contention resolution, and during E-DCH transmission after contention

resolution.
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[0066] Such an assessment could be done within cells belonging to a same
Node B. Accordingly, upon determining that the interference WTRU 20 1s
causing, or would cause, to a given cell exceeds a threshold, network 10 may
decide not to allocate any resources to WTRU 20, through the transmission of
“NACK” over AICH (AI or E-AI). This action by network 10 is possible if the
determination takes place when the WTRU 1s transmitting the preamble for
access, before resources are allocated. Network 10 may also allocate resources
with a small default grant. If WTRU 20 1s already transmitting using common E-
DCH resource, network 10 may decide to release the resources allocated to
WTRU 20 using an indication to WTRU 20 to perform cell reselection after
releasing the resources. Such an indication could, for example, be signaled using
special values of the E-AGCH using the E-RNTI associated with the resource, or
the WTRU dedicated E-RNTI if available. The resources may also be released
using an indication to WTRU 20 to not re-attempt access before a certain delay
that could also be signaled.

[0067] WTRU 20, upon receiving an indication to release the resources
releases E-DCH resources, and performs cell reselection. Releasing of the E-
DCH resources includes clearing the E-RNTI, ceasing E-DCH transmission and
reception procedures, flushing HARQ buffers, resetting TSN of all logical
channels or priority queues or, discarding any un-transmitted part or segment of
an RLC PDU that has been stored by the MAC segmentation function, and
performing MAC-is/i reset.

[0068] When cell reselection occurs due to such indication from the
network, WTRU 20 may use different cell reselection parameters (e.g., Qhyst,
Treselection) than in the normal cell reselection procedure. For example, WTRU
20 may evaluate the criteria using Qhyst = 0 and Treselection = 0. In addition,
layer 3 filtering of measurements may be eliminated or modified through the use
of a different filter parameter. The values of these parameters may be signaled
over system information or pre-determined. In the case where WTRU 20 receives
an indication to not re-attempt access before a delay was signaled, WTRU 20
waits for this duration before accessing E-DCH resources to perform the
CELL_UPDATE procedure.
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[0069] In another disclosed method, a WTRU 20 that has E-DCH resources
allocated determines that cell reselection should be performed. WTRU 20 makes
this determination if one or more criteria is met. This criteria includes, for
example, the percent failed MAC Packet Data Units (PDUs) is higher than a
system or predefined threshold value, if WTRU 20 does not receive any HARQ
feedback for x consecutive transmissions or for a system configured amount of
time, radio link failure occurs, physical layer post-verification fails.

[0070] When WTRU 20 determines that it should perform cell reselection,
WTRU 20 releases E-DCH resources and performs cell reselection. As disclosed
above, when cell reselection occurs as a result one or more of the above criteria,
WTRU 20 may use different cell reselection parameters (e.g., Qhyst, Treselection)
than in the normal cell reselection procedure. For example, WTRU 20 may
evaluate the criteria using Qhyst = 0 and Treselection = 0. In addition, layer 3
filtering of measurements may be eliminated or modified through the use of a
different filter parameter. The values of these parameters may be signaled over
system information or pre-determined.

[0071] In another disclosed method, WTRU 20 suspends all cell reselection
decisions during the No-Reselection periods. However WTRU 20 continues to
make measurements and reports them to higher layers. The higher layer,
though, does not use these measurements for cell reselection. The Treselection
timer and the mobility counts can be suspended, reset, or stopped. The higher
layers may perform L3 filtering of the measurements but not perform any
ranking during the No_Reselection period. Alternatively, ranking may still be
performed but no cell reselection timers initiated.

[0072] At the end of the No_Reselection period, the timer and the counts
are restarted. WTRU 20 ranks the cells in the detected set, or alternatively uses
the ranking performed by higher layers during the No_Reselection period. If at
the end of the No_Reselection period a new cell is better ranked than the serving
cell, the Treselection timer is 1mmediately started. Alternatively, the
Treselection timer may be scaled down if a cell has been found better ranked

during the No_Reselection period.
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[0073] If the serving cell at the start of the No_Reselection period i1s no
longer on the detected set, the serving cell is considered to be at the bottom of the
ranking. WTRU 20 can then make a cell reselection decision without waiting the
Treselection time interval, or WTRU 20 may confirm that the serving cell in no
longer detected for a period of time, using Treselection or some new timer, before
making such a decision.
[0074] In another alternative method, WTRU 20 performs a cell ranking
prior to attempting an Enhanced RACH access. The cell reselection algorithm, in
accordance with this method, 1s skewed to force WTRU 20 into cell reselection if
favorable conditions exist, which are based on monitoring the cell ranking. For
example, the serving cell is no longer the best cell for the last T_x ms, where T_x
1s specified, broadcast in the system information, or based on Treselection, or a
neighbor cell is better ranked than the serving cell for at least K out of the last N
measurement periods.
[0075] WTRU 20, in an alternative method, may utilize different cell
reselection parameters for deciding whether it reselects to a cell that is utilizing
the same frequency as the cell WTRU 20 1s currently connected to. These
parameters include, but are not limited to, Treselection and Qhyst, which may be
called Treselection_intra or Qhyst_intra. The parameters are set to lower values
than 1n the inter-frequency case such that WTRU 20 performs cell reselection
after a shorter time and for a shorter difference in cell quality. The criteria
therefore resulting from these modifications may be applicable only for those
WTRUs supporting and/or utilizing the Enhanced Uplink in CELL_FACH state
feature.
[0076] The values of these parameters may be explicitly signaled over
system information messages. Alternatively, scaling factors may be signaled for
the parameters, which may be applied to Treselection and Qhyst to obtain the
values of Treselection_intra and Qhyst_intra.
[0077] Embodiments

1. A method for controlling reselection comprising:

determining whether channel resources have been allocated; and

determining whether a reselection criteria is met.
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2. The method of embodiment 1, further comprising initiating an
enhanced random access channel (E-RACH) access when 1t 1s determined that a
cell reselection i1s eminent during the E-RACH transmission.

3. The method of embodiment 1, further comprising initiating an E-
RACH access when it 1s highly possible that cell reselection will occur during the
E-RACH transmission.

4, The method as in any of embodiments 2 and 3, wherein a
determination of whether cell reselection will occur includes determining if a
neighboring cell is better ranked than a serving cell and determining whether
one or more cell reselection criteria are met.

5. The method of embodiment 4, wherein the cell reselection criteria
includes Treselection timer 1s running.

6. The method as in any of embodiments 4 and 5, wherein the cell
reselection criteria includes N percent of the Treselection time interval has
elapsed since the time a new cell was better ranked than a serving cell, where N
1s a preconfigured value or a determined value.

7. The method as in any of embodiments 4 — 6, wherein the cell
reselection criteria includes treselection timer that will expire in a time interval
lower than N, where N may be a predetermined value or a value to be
determined.

8. The method as in any of embodiments 4 — 7, wherein the cell
reselection criteria includes a total amount of data bits to be sent in the UL 1s
greater than N, when N is preconfigured value broadcasted over this SIBs
predetermined in the WTRU, or a value determined by the WTRU.

9. The method as in any of embodiments 4 — 8, wherein the cell
reselection criteria includes a maximum time required to transmit the UL data 1s
less than the time remaining for Treselection to expire.

10. The method as in any of embodiments 4 — 9, wherein the cell
reselection criteria includes performing high number of cell reselections.

11. The method as in any of embodiments 4 — 10, wherein the cell
reselection criteria includes transmitting over a logical channel the uplink (UL)
data that has to be transmitted.
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12. The method as in any of embodiments 4 — 11, wherein the cell
reselection criteria includes a dedicated E-RNTT 1s already assigned.

13.  The method as in any of embodiments 1 — 4, wherein access to the
E-RACH 1s restricted if a signal quality of the serving cell is decreasing over one
or more measurement periods.

14. The method of embodiment 13, wherein a Treselection timer may be
scaled when E-RACH access 1s restricted and uplink data needs to be
transmitted.

15. The method of embodiment 14, wherein a scaling factor 1is
broadcasted, or preconfigured.

16. The method of embodiment 13, wherein cell reselection 1s performed
immediately, even if a Treselection timer has not expired and conditions to
restrict E-RACHs have been met.

17. The method as in any of embodiments 13 — 16, wherein access to the
E-RACH 1s allowed if the condition does not persist for more than the
Treselection time.

18. The method as in any of embodiments 4 — 12, further comprising
appending an indication in a CELL_UPDATE indicating the amount of new data
to be transmitted when E-RACH access is restricted due to the cell reselection
criteria being met.

19. The method of embodiment 18, wherein contention free enhanced
dedicated channel (EDCH) resources are used to send this new data on a target
cell.

20. The method as in any of embodiments 4 — 12, wherein access to the
E-RACH 1s allowed if the cell reselection criteria is not met while in a preamble
ramp up phase.

21. A method as in any of embodiments 4 — 20, wherein an uplink data
rate 1s limited when the cell reselection criteria i1s met and uplink resources are
being accessed.

22.  The method as in any of embodiments 13 — 20, wherein an uplink
data rate 1s limited when at least one of the conditions for restricting access to
the E-RACH had been met but access 1s not restricted.
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23. The method as in any of embodiments 21 and 22, wherein the data
rate 1s independently controlled.

24.  The method of embodiment 23, further comprising determining the
transport block size to use based on measurements taken on the serving cell and
the neighboring cell.

25. The method of embodiment 24, wherein one or a set of transport
blocks are designated for use when cell reselection criteria has been met while
transmitting in the uplink.

26. The method as in any of embodiments 21 and 22, further comprising
transmitting an indication to a Node B when a cell reselection timer expires or
when initiating E-RACH access.

27. The method of embodiment 26, wherein the indication 1is
transmitted using a special reserved value of the system information (SI) used to
indicate cell reselection criteria.

28. The method of embodiment 27, further comprising transmitting an
SI with total E-DCH buffer status (TEBS) equal to 0.

29. The method of embodiment 27, wherein a reserved field of a logical
channel ID was used to indicate that the cell reselection criteria has occurred.

30. The method of embodiment 26, further comprising triggering an SI
using a new triggering criteria when cell reselection criteria is met.

31. The method of embodiment 26, wherein the indication 1s
transmitted using a special reserved value of an enhanced transport format
combination indicator (ETFCI) in an enhanced dedicated physical control channel
(E-DPCCH).

32. The method of embodiment 26, wherein the indication 1is
transmitted using a reserved channel quality indicator value in the high speed
DPCCH.

33.  The method of embodiment 26, wherein the indication is appended
to a medium access control (MAC)-e packet data unit (PDU).

34. The method of embodiment 33, wherein the presence of the

indication is signaled via the MAC-e header.
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35. The method of embodiment 26, wherein the indication 1is
transmitted in any layer 1 or layer 2 messages.

36. The method of embodiment 26, wherein the indication 1is
transmitted in a layer 3 message wherein a measurement result from the
neighboring cells including cell IDs are appended.

37. The method as in any of embodiments 26 — 36, further comprising
receiving the indication.

38.  The method of embodiment 37, further comprising decreasing an
absolute grant value.

39. The method as in any of embodiments 37 and 38, further comprising
releasing E-DCH resources and transmitting an explicit indication of this release.

40. The method as in any of embodiments 37 — 39, further comprising
providing a high speed shared control channel (HS-SCCH) order to grant
permission to perform cell reselection.

41. The method as in any of embodiments 37 — 40, further comprising
using a layer 3 message to indicate to proceed with the cell reselection.

42. The method as in any of embodiments 37 — 41, further comprising
using a layer 3 message to move a wireless transmit receive unit (WTRU) to
CELL_DCH with a target cell acting as the HS-DSCH serving cell.

43. The method as in any of embodiments 37 — 42, further comprising
use a layer 3 message to immediately move a WTRU to a soft handover with a
serving cell being a source.

44. The method as 1n any of embodiments 1 — 43, further comprising
determining that a WTRU 1s subject to cause significant interference to a cell
based on a measured level of a received signal at different cells when a WTRU 1s
initiating access over the E-DCH.

45. The method of embodiment 44, wherein the determination is made
when the WTRU i1s transmitting a preamble.

46. The method as in any of embodiments 44 and 45, wherein the
determination i1s made during E-DCH transmission by the UE, but before

contention resolution.
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47. The method as in any of embodiments 44 — 46, wherein the
determination 1s made during E-DCH transmission by the WTRU and after
contention resolution.

48. The method as in any of embodiments 44 — 47, further comprising
transmitting a negative acknowledgement over an acquisition indicator channel
(AICH).

49. The method as in any of embodiments 44 — 48, further comprising
allocating resources with a small default grant.

50. The method as in any of embodiments 44 — 49, further comprising
releasing resources allocated to the WTRU.

51. The method of embodiment 50, further comprising indicating to the
WTRU to perform cell reselection after releasing the resources.

52. The method as in any of embodiments 50 and 51, further comprising
indicating to the UE to not reattempt access for a certain delay as elapsed.

53. The method as in any of embodiments 44 — 52, further comprising
receiving an indication at a WTRU to release the resources.

54. The method of embodiment 53, further comprising the E-DCH
resources.

55.  The method of embodiment 54, further comprising performing cell
reselection.

56. The method of embodiment 55, further comprising waiting for a
certain delay time before accessing E-DCH resources again, if an indication to not
reattempt access before the delay was received.

57. The method as in any of embodiments 1 — 56, further comprising
determining that cell reselection should be performed when E-DCH resources are
allocated.

58. The method of embodiment 57, wherein the determination is made
when one or more of the following criteria is met, the percentage of failed MAC
PDUs is higher than a predefined threshold value, HARQ feedback has not been
received for a predefined number of consecutive transmissions, or radio link

failure occurs.

-29.



WO 2009/117667 PCT/US2009/037821

59. The method of embodiment 58, further comprising:

releasing E-DCH resources; and

performing cell reselection.

60. The method as in any of embodiments 1 — 59, wherein a known
reselection period 1s defined as one or more of the following: after a first
preamble transmission; after leaving a resource assignment on the AICH; or
after receiving an indication that a contention resolution phase has terminated
successfully.

61. The method of embodiment 60, further comprising:

continuing to make measurements;

reporting the measurements to higher layers; and

ranking the sales based on these measurements.

62. The method of embodiment 61, further comprising marking a cell as
the Current_Best_Cell when the better cell 1s found.

63. The method of embodiment 62, further comprising changing the
Current_Best_Cell when a new cell becomes better ranked during the no
reselection period.

64. The method of embodiment 63, wherein the changing is performed
immediately.

65. The method of embodiment 63, wherein the changing step is
performed after a time interval.

66. The method as in any of embodiments 61 and 62, further comprising
sending a CELL._UPDATE on the Current_Best_Cell immediately at the end of
the no reselection period.

67. The method of embodiment 66, wherein the CELL_UPDATE
includes additional information about changes that have occurred since the last
CELL_UPDATE.

68. The method as in any of embodiments 60 — 63, further comprising:

ranking the cells at each measurement; and

starting the Treselection timer if a better cell is found.

69. The method of embodiment 68, further comprising immediately

declaring a cell reselection if the Treselection timer exceeds a Treselection limit
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and a best cell 1s different from the serving cell at the end of the no reselection
period.

70. The method as in any of embodiments 60 — 62, further comprising
ranking the cells 1n a detected set at the end of the no reselection period.

71. The method of embodiment 70, wherein the Treselection timer 1s
immediately started if a new cell is better ranked than the serving cell.

72. The method as in any preceding embodiment, further comprising
performing a ranking just prior to attempting an E-RACH access.

73. The method of embodiment 72, further comprising performing cell
reselection if the serving cell 1s no longer the best cell for the last T_X time
period.

74.  The method of embodiment 72, further comprising performing cell
reselection if a neighbor cell is better ranked than the serving cell for at least K
out of the last N measurement periods, wherein K and N are predefined values.
[0078] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or in various combinations with or without other features
and elements. The methods or flow charts provided herein may be implemented
In a computer program, software, or firmware incorporated in a computer-
readable storage medium for execution by a general purpose computer or a
processor. Examples of computer-readable storage mediums include a read only
memory (ROM), a random access memory (RAM), a register, cache memory,
semiconductor memory devices, magnetic media such as internal hard disks and
removable disks, magneto-optical media, and optical media such as CD-ROM
disks, and digital versatile disks (DVDs).

[0079] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAS) circuits,

any other type of integrated circuit (IC), and/or a state machine.
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[0080] A processor in association with software may be used to implement
a radio frequency transceiver for use 1n a wireless transmit receive unit (WTRU),
user equipment (WTRU), terminal, base station, radio network controller (RNC),
or any host computer. The WTRU may be used in conjunction with modules,
implemented in hardware and/or software, such as a camera, a video camera
module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
a digital music player, a media player, a video game player module, an Internet
browser, and/or any wireless local area network (WLAN) or Ultra Wide Band
(UWB) module.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for controlling cell reselection in a wireless, transmit; receive unit
(WTRU) including:

preventing reselection to a new cell when the WTRU has an allocated
common E-DCH resource;

the WTRU continuing to make measurements and rank neighboring cells
while the WTRU has the allocated common E-DCH resource; and

reselecting to the new cell based upon release of the allocated common E-

'DCH resource and the new cell having been better ranked than a serving cell for

a time interval.

2. The method of claim 1, wherein the preventing of reselection to the new
cell is a no-reselection period, and wherein a start of the no-reselection period is
triggered by one or more of the WTRU transmitting a first preamble, receiving at
the WTRU an acknowledgement including an enhanced dedicated channel (E-
DCH) resource assignment, or receipt of an indication that a contention resolution

phase has terminated successfully.

3. The method of claim 2, further including:

ranking cells based on a reselection criteria; and

detecting a cell that is ranked better than a current best cell based on the
reselection criteria.

4, The method of claim 3, further including tracking the ranking of the cells.

5. The method of claim 4, further including

restarting a reselection timer on a condition that the cell is better ranked
than the current best cell during the no-reselection period; and

updating a new best cell to the cell that is better ranked .

6. The method of claim 5, further including detecting one or more reselection
conditions, the reselection condition triggering an end of the no-reselection
period.
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7. The method of claim 6, wherein reselection conditions that trigger the end
of the no-reselection period include one or more of the release of the allocated
common E-DCH resource or the receipt of a non-acknowledgement in response

to an E-DCH resource request.

8. The method of claim 7, further including, on a condition that the no-
reselection period has ended, the new best cell is a different cell than the current
best cell, and the new best cell has been ranked better than the curr#nt best cell

for a predetermined time period,

performing reselection to the new best cell; and

transmitting a cell update message in the new best cell.

9. A wireless transmit receive unit (WTRU) for controlling cell reselection
including:

a processor configured to: preVent reselection to a new cell when the
WTRU has an allocated common E-DCH resource;

continue to make measurements- and rank neighboring cells while the
WTRU has the allocated common E-DCH resource; and

reselect to the new cell based upon release of the allocated common E-
DCH resource and the new cell having been better ranked than a serving cell for

a time interval.

10.  The WTRU of claim 9, wherein the preventing of reselection to the new cell
is a no-reselection period, and wherein a start of the no-reselection period is
triggered by one or more of the transmission of a first preamble by the WTRU,
reception at the WTRU of an acknowledgement including a resource assignment,
or reception of an indication by the WTRU that a contention resolution phase has
terminated successfully.

11. The WTRU of claim 10, wherein the processor is further canfigured to
detect a cell that is ranked better than a current best cell based on a reselection

criteria.

12.  The WTRU of claim 11, wherein the processor is further configured to:
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reset a reselection timer on a condition that the cell is better ranked than
the current best cell during the no-reselection period; and
update a new best cell to the cell that is better ranked .

13. The WTRU of claim 12, wherein the processor is further configured to
detect a reselection condition, the reselection condition triggering the end of the

no-reselection period.

14. The WTRU of claim 13, wherein the reselection condition that triggers the
end of the no-reselection period includes one or more of the release of the
allocated common E-DCH resource or the receipt of a non-acknowledgement in
response to an E-DCH resource request. '

15.  The WTRU of claim 14, further including:
on a condition that the no-reselection period has ended, the new best cell
is a different cell than the current best cell, and the new best cell has been ranked

better than the current best cell for a predetermined time period,

the processor further configured to perform reselection to the new best
cell; and

a transmitter configured to transmit a cell update message in the new best
cell.
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