
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

24 September 2009 (24.09.2009) W O 2009/117660 A 2

(51) International Patent Classification Quebec, H3H 2N8 (CA) CAVE, Christopher, R .
H04W 36/00 (2009 01) [CA/CA], 258 Baffin, Dollard-des-Ormeaux, Montreal,

Quebec, H9A 3J2 (CA) MARINIER, Paul [CA/CA],
(21) International Application Number 1805 Stravmski, Brossard, Quebec, J4X 2J7 (CA)

PCT/US2009/037808
(74) Agent HWANG, Yong, Beom, Volpe And Koemg, 30

(22) International Filing Date South 17th Street United Plaza, Suite 1600,
20 March 2009 (20 03 2009) Philadelphia+, PA 91903 (US)

(25) Filing Language English (81) Designated States (unless otherwise indicated, for every
(26) Publication Language English kind of national protection available) AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(30) Priority Data CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,

61/038,581 2 1 March 2008 (21 03 2008) US EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(71) Applicant (for all designated States except US) INTER- HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

DIGITAL PATENT HOLDINGS, INC. [US/US], 341 1 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

Silverside Road, Concord Plaza, Suite 105, Hagley Build MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,

ing, Wilmington, DE 19810 (US) NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,

(72) Inventors; and UG, US, UZ, VC, VN, ZA, ZM, ZW
(75) Inventors/Applicants (for US only) PANI, Diana

[CA/CA], 1950 Lincoln Avenue, Apt #1812, Montreal, (84) Designated States (unless otherwise indicated, for every
kind of regional protection available) ARIPO (BW, GH,

[Continued on nextpage]

(54) Title METHOD AND APPARATUS FOR PERFORMING A SERVING HS-DSCH CELL CHANGE

(57) Abstract A method and apparatus for performing a serv
ing high speed downlink shared channel (HS-DSCH) cell
change from a source cell to a target cell are disclosed A radio
network controller (RNC) may pre-load a wireless transmit/re
ceive unit (WTRU) with HS-DSCH configuration for the target
cell The WTRU receives and stores the pre-loaded HS-DSCH
configuration The WTRU may start monitoring a high speed
shared control channel (HS-SCCH) on the target cell using the
pre-loaded HS-DSCH configuration for the target cell on a
condition that a measurement report is triggered by the event
ID The WTRU may initiate a timer when the WTRU starts
monitoring the HS-SCCH on the target cell and stop monitor
ing the HS-SCCH on the target cell upon expiry of the timer

FIG. 2



GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, Published:
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, — without international search report and to be republished
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, upon receipt of that report (Rule 48.2(g))
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).



[0001] METHOD AND APPARATUS FOR PERFORMING
A SERVING HS-DSCH CELL CHANGE

[0002] FIELD OF INVENTION

[0003] This application is related to wireless communications.

[0004] BACKGROUND

[0005] High speed downlink packet access (HSDPA) is a feature that was

introduced in Release 5 of the third generation partnership project (3GPP)

specification. HSDPA achieves maximum spectral efficiency using three key

concepts: adaptive modulation and coding (AMC), fast physical layer

retransmissions, (i.e., hybrid automatic repeat request (HARQ)), and fast Node B

scheduling.

[0006] A handover is a process in which a wireless transmit/receive unit

(WTRU) switches from one cell to another without service interruption. Figure 1

shows a conventional handover from one cell to another. In HSDPA, a WTRU

102 monitors a channel in a single cell, which is called a "serving high speed

downlink shared channel (HS-DSCH) cell." When a handover occurs, the WTRU

102 needs to switch to a new serving HS-DSCH cell (target cell 106) and stop

communication with an old serving HS-DSCH cell (source cell 104). This

procedure is also called serving HS-DSCH cell change.

[0007] A WTRU continuously measures the signal strength of neighboring

cells. Once the signal strength measured on the monitored common pilot channel

(CPICH) of the neighboring cell exceeds that of the serving cell, (i.e., event ID),

the WTRU indicates a radio network controller (RNC) of the change of best cell.

The change of best cell is reported from the WTRU to the RNC via a radio

resource control (RRC) measurement report. The measurement report contains a

measured value and a cell identity (ID). The RNC then makes a decision

whether a serving HS-DSCH cell change should take place.



[0008] In order to initiate the serving HS-DSCH cell change, a serving

radio network controller (SRNC) requests a controlling radio network controller

(CRNC) to allocate HS-DSCH resources, (such as HS-DSCH radio network

temporary identity (H-RNTI), high speed shared control channel (HS-SCCH)

codes, HARQ resources, etc.), for the WTRU in the target cell via radio network

subsystem application part (RNSAP) and Node B application part (NBAP)

messages. Once the HS-DSCH resources are reserved, the CRNC provides all the

information to the SRNC which in turn sends an RRC handover message to the

WTRU. The RRC message that may be used to indicate a serving HS-DSCH cell

change to the WTRU includes, but is not limited to, a physical channel

reconfiguration message, a transport channel reconfiguration message, a radio

bearer reconfiguration message, and an active set update message.

[0009] The RRC handover message provides the WTRU with radio access

parameters required for the WTRU to start monitoring the target cell. In

addition, the RRC message may provide an activation time at which the

handover should take place.

[0010] Two types of handovers exist: synchronized and unsynchronized

handovers. In an unsynchronized handover, the network and the WTRU do not

activate and switch the resources at the same time. The activation time for the

WTRU given in the handover command is set to "now." This reduces the delays

associated with the handover procedure. However, it increases the probability of

data loss.

[0011] In a synchronized handover, the network and the WTRU activate

and switch the resources simultaneously. The network has to set the activation

time to a conservative value to account for any kind of delays such as scheduling

delay, retransmissions, configuration time etc. Even though the synchronized

handover minimizes data losses it may result in a longer delay.

[0012] Conventionally, the RRC handover message is sent to the WTRU via

the source Node B. The delay associated with the serving HS-DSCH cell change

procedure may cause the handover message to fail, resulting in an unacceptable



rate of dropped calls. Several proposals have been introduced to optimize the

serving HS-DSCH cell change procedure.

[0013] In accordance with the proposals, a WTRU and a Node B may be

pre-loaded (pre-configured) with HS-DSCH related configuration. When a cell is

added to an active set and if the RNC decides the cell can be added to the

"HSDPA active set," a WTRU and a Node B are pre-configured with the radio

link reconfiguration prepare/ready phase. When a change in best cell occurs,

(i.e., event ID), the target Node B may be commanded to start scheduling the

WTRU with the radio link reconfiguration commit/start phase. This enables the

WTRU and the Node B to start communicating faster.

[0014] A WTRU may monitor source and target cell HS-SCCHs in parallel.

Upon change of best cell, the WTRU sends a measurement report I D message.

After waiting for a configurable amount of time the WTRU starts monitoring the

pre-loaded target cell HS-SCCH in addition to the HS-SCCH of the source cell.

With this scheme, service discontinuity may be reduced.

[0015] A target Node B may be implicitly re-pointed at first scheduling

occurrence. When an RNC authorizes the handover and the target Node B is

configured and ready, the target Node B may schedule the WTRU on one of HS-

SCCHs which are monitored by the WTRU. The first scheduling occurrence from

the target Node B implicitly confirms the successful handover. To avoid packet

loss the source Node B may provide the RNC a status of how much data still

needs to be transmitted.

[0016] The handover (or re-pointing) indication may be sent over the target

Node B via an HS-SCCH order, via a new physical layer channel, or via a serving

cell change channel (SCCCH) that uses the same channelization code as an

enhanced dedicated channel (E-DCH) relative grant channel (E-RGCH) and an E-

DCH HARQ indicator channel (E-HICH) but with a different signature sequence.

The WTRU acknowledges the handover indication by changing the uplink

scrambling code or by using a special value of a channel quality indicator (CQI),

(e.g., 31).



[0017] In accordance with another proposal, following the above proposals,

a WTRU requirement may be limited to monitor only one HS-SCCH of the pre-

allocated/non serving cell that triggered event ID. Event IA and IB may be

reused with different parameter values to create an "HS-DSCH serving candidate

set", which is a subset of cells that are almost as good as the best cell. If a cell

within an active set becomes almost as good as the active set, event IA* is

triggered. The target Node B configurations are pre-configured and the HS-

SCCH codes are allocated. The first HS-SCCH code in the list is called a primary

HS-SCCH code. The pre-configuration is sent to a WTRU. When an event ID

occurs, the WTRU only starts monitoring the primary HS-SCCH of the target

Node B in addition to the source Node B's HS-SCCH. Upon reception of first

scheduling of the target Node B, the WTRU stops receiving HS-DSCH from the

source cell. The target Node B considers the reception of a positive

acknowledgement (ACK) from the WTRU as an indication of successful handover.

[0018] In accordance with yet another proposal, a handover command, (i.e.,

the handover message), may be sent over the target cell using a common channel

with known configuration. WTRUs may use a common HS-DSCH radio network

temporary identity (H-RNTI) to monitor HS-SCCH on the target cell. The

common information can be broadcasted over system information blocks (SIBs) or

configured via dedicated RRC messages. To increase the reliability of the

handover message, the network may send the message over both source and

target cells.

[0019] In order to allow a WTRU in a CELL_DCH state to receive a serving

HS-DSCH cell change message over the target cell using common resources, the

WTRU has to be able to read the SIB to acquire the HS-DSCH system

information. In accordance with the conventional 3GPP specification, WTRUs

are not allowed to read the required SIBs while in CELL_DCH. In addition,

since the broadcasted message over the SIBs is only repeated according to a

repetition factor, a WTRU may not be given enough time to acquire the

information. This may result in a failure to receive the handover command. In

addition, when dedicated pre-loaded resources are used to enhance the serving



HS-DSCH cell change, the change of the best cell outside of the active set may

not be performed using such enhancements.

[0020] SUMMAEY

[0021] A method and apparatus for performing a serving HS-DSCH cell

change from a source cell to a target cell are disclosed. An RNC may pre-load a

WTRU with HS-DSCH configuration for the target cell. The WTRU receives and

stores the pre-loaded HS-DSCH configuration. The WTRU may start monitoring

an HS-SCCH on the target cell using the pre-loaded HS-DSCH configuration for

the target cell on a condition that a measurement report is triggered by the event

ID. The WTRU may initiate a timer when the WTRU starts monitoring the HS-

SCCH on the target cell and stop monitoring the HS-SCCH on the target cell

upon expiry of the timer.

[0022] BRIEF DESCRIPTION OF THE DRAWINGS

[0023] A more detailed understanding may be had from the following

description, given by way of example in conjunction with the accompanying

drawings wherein:

[0024] Figure 1 shows a conventional handover from one cell to another;

and

[0025] Figure 2 is a flow diagram of a process of target cell monitoring in

accordance with one embodiment.

[0026] Figure 3 is a block diagram of an example WTRU.

[0027] DETAILED DESCRIPTION

[0028] When referred to hereafter, the terminology "WTRU" includes but is

not limited to a user equipment (UE), a mobile station, a fixed or mobile

subscriber 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 "Node B" includes but



is not limited to a base station, a site controller, an access point (AP), or any

other type of interfacing device capable of operating in a wireless environment.

[0029] When referred to hereafter "serving HS-DSCH cell change message"

may include, but is not limited to, RRC reconfiguration messages or an active set

update message that may reconfigure the WTRU to change the serving HS-

DSCH cell or a target HS-SCCH order. When referred to hereafter "HS-DSCH

common resources" refer to a set of HS-DSCH resources, (i.e., H-RNTI, HS-SCCH

codes, HARQ memory allocation, etc), that may be used by one or a group of

WTRUs to receive a downlink message. The HS-DSCH common resource may be

broadcasted or provided via a dedicated RRC message. Where referred to

hereafter "HS-DSCH dedicated resources" or "dedicated resources" refer to a set

of pre-loaded target cell information provided to the WTRU as part of the active

set update procedure.

[0030] Embodiments for acquiring the HS-DSCH common resource are

described hereafter.

[0031] In accordance with one embodiment, a WTRU acquires HS-DSCH

common resources over SIBs or via RRC signaling from a network in Cell_DCH.

Conventionally, a WTRU is not allowed or configured to read SIBs sent over a

broadcast control channel (BCCH) while in CELL_DCH. HS-DSCH common

resources used for enhanced CELL_FACH are broadcasted over SIB5/5bis, and

only WTRUs in idle mode, CELL_FACH, CELL_PCH, and URA_PCH may read

the SIB5/5bis. In accordance with this embodiment, a WTRU is allowed to read

SIB5/5bis (or any other SIB where the HS-DSCH common resources information

is provided) while in CELL_DCH.

[0032] The HS-DSCH common resources that may be used to receive the

serving HS-DSCH cell change message may be the same as the one used for

enhanced CELL_FACH in SIB5/5bis or may be a new set of information reserved

for the serving HS-DSCH cell change. Alternatively, just HS-SCCH codes and

HARQ memory allocation may be the same as for the enhanced CELL_FACH,

but a pool of common H-RNTIs may be reserved only for serving HS-DSCH cell

change messages. Signaling radio bearer (SRB) mapping info of the SRB used to



send the serving HS_DSCH cell change, (i.e., logical channel ID and/or queue ID

t o map it on), may be broadcast or the WTRU may use the SRB mapping info

retrieved while being in the source cell.

[0033] The repetition of the system information broadcast in the SIBs may

vary from every 4 frames to every 4,096 frames. This parameter is configured

and provided in the master information block, and depending on the repetition

factor this may cause delays in SIB acquisition time. The WTRU may not need to

read the HS-DSCH common resources information on the SIB all the time. The

WTRU may be configured to read the HS-DSCH common resources information

such that the WTRU is ready to start receiving downlink traffic before or at the

time the network sends a message over the target cell. Therefore, the WTRU

may account for the repetition factor, the time it takes to read it, the time it

takes to configure the resources, and the like.

[0034] A WTRU may read the system information block to acquire the HS-

DSCH common resources at one or a combination of the following triggers:

(1) A WTRU may read the SIB of the neighboring cell that triggered

event ID, (i.e., the best cell in the monitored set), and store the HS-DSCH

common resources information as soon as event I D is triggered;

(2) A WTRU may read and store the HS-DSCH common resources

information as soon as the quality of a neighbor cell becomes better than the

serving cell, (i.e., prior to initiating time to trigger (T gger)) ;

(3) A WTRU may read and store the HS-DSCH common resources

information as soon as the quality of a neighbor cell becomes better than the

serving cell by a pre-configured hysteresis value;

(4) A WTRU may read and store the HS-DSCH common resources

information of every cell that is added to the active set as soon as the cell is

added to the active set via ACTIVE SET UPDATE procedure, or as soon as event

IA is triggered by the WTRU. The WTRU may have to store the cell ID and the

HS information associated to each of the cells. When a change of best cell occurs

the WTRU may then extract the HS-DSCH common resources information

corresponding to that cell and configure the HS-DSCH resources accordingly;



(5) A WTRU may read and store the HS-DSCH common resources

information of the best cell in the monitored set after a time interval Tn since the

change of best cell while the condition persists;

(6) A WTRU may read and store the HS-DSCH common resources

information of a new cell added to the active set upon triggering of event IA;

(7) A WTRU may read and store the HS-DSCH common resources

information of a new cell added to the active set if event IA is triggered and the

new cell has become the best cell in the active set;

(8) A WTRU may read and store the HS-DSCH common resources

information of any new cell for which the measured quality, (e.g., received power

on any downlink reference channel such as common pilot channel (CPICH))

exceeds a pre-configured threshold; or

(9) A WTRU may read and store the HS-DSCH common resources

information of any new cell for which the measured quality, (e.g., received power

on any downlink reference channel such as CPICH), approaches the quality of the

serving cell by a pre-configured threshold.

[0035] Alternatively, the HS-DSCH common resources information may be

sent to the WTRU through dedicated RRC signaling. For example, the HS-DSCH

common resources information may be included in the ACTIVE SET UPDATE

message that is sent to the WTRU when a new cell is added to the active set.

[0036] In order to limit the amount of memory required to store the HS-

DSCH common resources information from multiple cells, the WTRU may be

configured to only store the HS-DSCH common resources information for the N

strongest cells or the M last cells to have caused any of the triggering criteria

described above. The WTRU may be configured to periodically delete HS-DSCH

common resources information stored in memory, delete the HS-DSCH common

resources information from memory for any cell for which monitored quality falls

below a certain threshold, or delete the HS-DSCH common resources information

for any cell that is removed from the WTRU active set.

[0037] Embodiments for monitoring the target cell are disclosed hereafter.



[0038] A WTRU may start monitoring the target cell using a common

resource or a dedicated resource when one or a combination of the following

criteria is met:

(1) As soon as a measurement report is sent to the network

indicating event ID;

(2) As soon as a measurement report is sent to the network

indicating event IA and a change of best cell is detected;

(3) As soon as event IA or ID is triggered, (i.e., prior to sending a

measurement report);

(4) After a time interval (Tm) since a measurement report indicating

event ID, or event IA with a change of best cell is sent to the network;

(5) After a time interval (Tn) since an RLC layer acknowledgment

has been received at the WTRU indicating that the measurement report has been

successfully received by the network;

(6) Upon explicit signaling from the source Node B. The explicit

signaling may be an HS-SCCH order over the source cell to indicate to the WTRU

to start monitoring the target cell. Alternatively, the explicit signaling may be a

reserved value in the E-DCH absolute grant channel (E-AGCH) signaled to the

WTRU, (e.g., grant = 0, deactivation of all HARQ processes, or a reserved value

used only for this purpose);

(7) As soon as the channel quality of the source Node B falls below a

system configured threshold; or

(8) As soon as a radio link failure is detected in the source Node B.

[0039] The WTRU may stop monitoring the target cell in one or a

combination of the following criteria:

(1) After a predetermined time interval (Tp) has elapsed from the

time the WTRU started monitoring the target cell and no handover message has

been received. If a handover message is received, (i.e. RRC message or HS-

SCCH), the WTRU may stop monitoring the target cell HS-SCCH for an order;

(2) After a periodic timer for resending a measurement report has

expired, and/or the WTRU sends another measurement report to the network.



The WTRU may start monitoring again the same target cell if the target cell

remains the best cell and if the criterion to start monitoring the target cell has

been met. If the best cell in the monitored set has changed the WTRU has to stop

monitoring the current cell and start monitoring the new cell according to one of

the criteria disclosed above;

(3) As soon as a radio link failure is detected in the source cell and

there has been no handover message or indication from the target cell for a

configured amount of time;

(4) As soon as the received handover message results in an invalid

configuration and a handover failure occurs; or

(5) Upon receipt of an RLC layer status report at the WTRU

indicating that the RRC measurement report was not successfully received by the

network.

[0040] If a radio link failure occurs while the WTRU is expecting a

handover message, the WTRU may report the measurements taken on

neighboring cells prior to the radio link failure optionally along with the most

recent measurements taken. This information may be sent in the cell update

message or sent as a measurement report message after the cell update is sent.

This may allow the network to move the WTRU to CELL_DCH in soft handover

without any additional delays.

[0041] Figure 2 is a flow diagram of a process 200 of target cell monitoring

in accordance with one embodiment. A WTRU monitors serving HS-DSCH cell

and neighboring cell(s) (step 202). The WTRU checks whether event ID is

triggered (step 204). If event ID is not triggered, the WTRU keeps monitoring

the serving HS-DSCH cell. If event ID is triggered, the WTRU sets a timer Tp

(step 206), and starts monitoring the target cell HS-SCCH (if pre-configured)

(step 208). The WTRU checks whether a handover message, (i.e., RRC message

or HS-SCCH order), is received (step 210). If a handover message is received for

the target cell, the WTRU performs serving HS-DSCH cell change (step 212). If a

handover message is not received, the WTRU checks whether the timer Tp has

expired (step 214). If the timer Tp has expired, the WTRU stops monitoring the



target cell HS-SCCH (step 216). If the timer Tp has not expired, the WTRU

keeps monitoring the target cell HS-SCCH.

[0042] Embodiments for HARQ process sharing when receiving from source

and target cells are disclosed hereafter.

[0043] When a WTRU is required to start monitoring the target cell using

common or dedicated HS-DSCH resources, special care must be taken with the

way the HARQ processes are handled. Since the WTRU may still be receiving

data in the downlink over the source cell, the WTRU may not be able to flush the

HARQ processes used from the source cell. However, at least one HARQ process

is required to be able to receive data from the target cell in case of common HS-

DSCH reception or in case a dedicated message is received over the target cell.

[0044] In accordance with one embodiment, an additional HARQ process

may be reserved to receive the handover message over the target cell. The target

Node B is aware that the WTRU is only using one HARQ process.

[0045] Alternatively, the WTRU may have two sets of HARQ processes, one

set of HARQ processes used to receive over the source cell and another set of

HARQ processes configured to receive over the target cell. The HARQ system

info for the additional set of HARQ resources maybe provided as part of the HS-

DSCH common system information. This would require the WTRU to set up a

set of new HARQ processes every time a handover message is expected over the

target cell.

[0046] Alternatively, the WTRU may use the same HARQ processes as the

source cell when the WTRU decodes its H-RNTI (either common, specific to

serving cell, or dedicate) on the HS-SCCH. In this case, the WTRU may have to

flush the HARQ buffers prior to receiving the data over the target's HS-PDSCH.

The WTRU has to ensure that no data from the source cell is received while data

is being received from the target cell. The network may ensure that data is not

transmitted over the source cell while the target cell is sending the handover

command. This may be done via an Iub indication from the RNC to the source

Node B. Optionally, the WTRU may use the fact that data is still being

transmitted over the source cell as an indication that the data being received over



the target cell is not dedicated to the WTRU. Alternatively, the source cell may

keep transmitting data, but the WTRU may not listen to the HS-SCCH of the

source cell while receiving a message over the target cell.

[0047] Alternatively, the HARQ processes may be split between the source

cell and the target cell. For example, a half of the HARQ processes are dedicated

for the source cell and the other half for the target cell for the time the WTRU is

expecting a message over the target cell, (i.e., monitoring the target cell). The

ratio of the HARQ processes used for the source and target cells may be a

predefined value, a system configured value provided as part of the HS-DSCH

common system information. The network may send an indication to the source

cell using Iub signaling to configure the source cell to start using only a portion of

the HARQ processes available.

[0048] Alternatively, the WTRU may establish a new secondary MAC-ehs

or MAC-hs sub-entity for the target cell that the WTRU is monitoring.

[0049] The WTRU may flush the soft buffers of the HARQ processes which

are configured to be used for the target cell. The flushing may take place at the

time the WTRU starts monitoring the target cell or when the expected RNTI is

decoded in HS-SCCH of the target cell.

[0050] The WTRU may monitor both source and target cells and if the

HARQ processes indicated in the HS-SCCH of the source cell interfere with the

one being used by the target cell, the WTRU may use this as an indication the

message is not for that WTRU. This case is valid when the HARQ processes are

shared between the source and target cells and the network should not allow the

source cell to transmit on the same HARQ processes as the target cell.

[0051] The WTRU must ensure that at least the queue in which the SRB,

(i.e., the RRC handover message), is being received is reset. The WTRU may just

reset the reordering variables to their initial values and if applicable may discard

any remaining segment from the reassembly entity. Alternatively, the WTRU

may flush the HARQ processes associated with the target cell or all previous

HARQ processes used in the source cell.



[0052] Embodiments for completion of the HS-DSCH serving cell change

procedure are disclosed hereafter.

[0053] Once a WTRU considers the handover successful, the WTRU

releases the resources that the WTRU has been assigned from the source cell.

The WTRU may release the resources in the source cell in one or a combination

of the following cases:

(1) If the handover message is received and the validation of the

configuration of the message has been successfully completed in the RRC;

(2) If the handover message is received and an activation time

different than now is specified, (the resources are released at the given activation

time);

(3) As soon as the WTRU is aware that a message received over the

target cell is dedicated to that WTRU;

(4) Upon decoding an HS-SCCH on the target cell with an expected

H-RNTI; or

(5) Upon explicit signaling from the source Node B. The signaling

may be provided via an HS-SCCH order in the source cell to indicate to the

WTRU to start decoding the target Node B and release the resources to the

source Node B. Alternatively, the signaling may be provided using a reserved

value in the E-AGCH, (e.g., grant = 0 or deactivate all HARQ processes).

[0054] Upon completion of the HS-DSCH serving cell change procedure, the

WTRU may be required to only reset HARQ processes and HARQ memory

related to HARQ processes that were used in the source cell.

[0055] Embodiments for serving cell change to a cell that is not in the

active set are disclosed hereafter.

[0056] In accordance with one embodiment, if the change of best cell

corresponds to a cell that is already included in the active set and HS-DSCH

configuration has already been provided to a WTRU, (i.e., pre-loaded), the WTRU

may use the pre-loaded HS-DSCH configuration on the target cell, and if a new

best cell is not included in the active set, or a change of best cell within an active

set is detected but no pre-loaded HS-DSCH configuration is available, the WTRU



may use the HS-DSCH common resources to receive the handover command over

the target cell. The WTRU triggers a measurement report and starts monitoring

the target cell according to one of the embodiments disclosed above using either

the dedicated resources or the common resources. Depending on whether the

WTRU is using common or dedicated resources, the WTRU may receive an RRC

reconfiguration message or an active set update message over the target cell (in

case of using common resource), or just a handover indication from the target cell

(in case of using dedicated resource).

[0057] In accordance with another embodiment, the WTRU may assume

that the H-RNTI and one or more HS-SCCH codes used in the source cell will

also be available in the target cell. The WTRU monitors the target cell with the

same H-RNTI and one or more HS-SCCH codes that the WTRU is using for the

source cell. When the network configures the WTRU, the network checks if the

same H-RNTI and/or HS-SCCH code(s) is/are available in the target cell. If so,

the network may send a handover message to the WTRU over the target cell

using the same H-RNTI and/or HS-SCCH code(s).

[0058] Alternatively, HS-SCCH codes may be provided over the SIBs or

preconfigured for all WTRUs. If they are available in the target cell, the

handover message may be sent over the target cell using the same dedicated H -

RNTI used in the source cell. Otherwise, the handover message is sent over the

source cell. The network may use an HS-SCCH order in the target cell with the

same H-RNTI used in the source cell to confirm that the same H-RNTI has been

configured for the target cell. The WTRU then monitors the target cell with the

same H-RNTI to receive the handover message. Optionally, if the HS-SCCH

order has not been received the WTRU may then start monitoring a common H-

RNTI in the target cell or only monitor the source cell. The WTRU may

optionally monitor the HS-SCCH in the target cell for both common H-RNTI and

the dedicated H-RNTI used in the source cell simultaneously.

[0059] In accordance with another embodiment, a serving cell change

channel (SCCCH) is used over the target cell and/or the source cell, which maybe

masked with a UTRAN radio network temporary identity (U-RNTI), a cell radio



network temporary identity (C-RNTI), an H-RNTI, or an E-DCH radio network

temporary identity (E-RNTI) of the source cell to indicate to the WTRU to either

listen to the common H-RNTI or to confirm that the previous source H-RNTI has

also been allocated in the target cell.

[0060] In accordance with another embodiment, an HS-SCCH order or an

HS-SCCH may be sent over the source cell using the source cell dedicated H-

RNTI to indicate to the WTRU that the same H-RNTI has been confirmed in the

target cell. The WTRU may then move to the target cell and monitor the HS-

SCCH with the H-RNTI used in the source cell. Alternatively, a special reserved

value in the E-AGCH in the source cell may be used to indicate the same.

[0061] In accordance with another embodiment, the handover command

may be sent over the target cell using a special format of the HS-SCCH, wherein

a U-RNTI of the WTRU is used instead of an H-RNTI to address the WTRU in

the HS-SCCH, (i.e., masking with the U-RNTI instead of H-RNTI). This

embodiment may also be used for change of best cell within the active set.

[0062] In accordance with another embodiment, a default configuration

may be given to the WTRU to use in case a change of best cell occurs outside the

active set. The default configuration is only used by a WTRU to receive the

handover command over the target cell. If a group of WTRUs have the same

default configuration the network may allow only one WTRU to use it at a time.

[0063] The embodiments described above may also be used to confirm that

the same E-DCH resources, (such as E-RNTI, E-AGCH codes, etc.), are also

allocated in the target cell in case of E-DCH serving cell change. The

confirmation may also be sent in the target cell using a special reserved value of

the E-AGCH masked with the previous source cell E-RNTI.

[0064] For the embodiments described above, in case that the WTRU

decodes the previous source H-RNTI in the HS-SCCH of the target cell and it

does not correspond to the configured HS-SCCH order, the WTRU may not

attempt to receive the message. The same may be applied to the E-AGCH

masked with the previous source E-RNTI. If the special reserved value is not

decoded the WTRU may not use the absolute grant indicated in the target cell.



[0065] Optionally, together with the default configuration or common

configuration the WTRU may be provided with at least one of fractional

dedicated physical channel (F-DPCH) information, dedicated physical control

channel (DPCCH) information, high speed dedicated physical control channel

(HS-DPCCH) information, and E-DCH resources of the neighboring cell. If the

WTRU is confirmed to use that default configuration or has a sole access to the

resource, upon getting a confirmation, the WTRU may be triggered to start the

power control loop and try to synchronize to the target Node B.

[0066] Embodiments for simultaneous reception from both source and

target cells are disclosed hereafter. A WTRU receives the handover command

from the target cell and the source cell simultaneously. This may be achieved by

performing a type of soft handover from the source cell and the target cell. This

may be applied to intra-Node B handovers or inter-Node B handovers.

[0067] In order to allow soft handover, both source and target cells need to

be synchronized such that all MAC-ehs PDUs are of the same size and same

transmission sequence number (TSN) numbering is provided from both queues in

different cells. Alternatively, the MAC-ehs PDU size may not be the same, but

the size of the reordering PDUs (for the priority queue containing the

corresponding SRB) and TSN number of the reordering PDUs may be the same.

[0068] The soft combining of PDUs may be performed in the reordering

queue of the WTRU. The reordering queue may be reserved for the SRB used to

send the handover message. The TSN numbers have to be synchronized, (i.e.,

start at zero), or the source Node B has to explicitly indicate to the target Node B

the TSN number to use. This will require the source cell and the WTRU to reset

to reordering variables of the reordering queue to which the SRB is mapped to.

The scheduling of the MAC-ehs PDUs from both cells have to be such that the

maximum delay between the source cell and the target cell does exceed the Tl

timer configured for the corresponding reordering queue. This may be achieved

by giving priority to this data and/or WTRU over any other data and/or WTRU.



[0069] The creation of the same size reordering PDUs may be achieved

using one or a combination of the following options. If there is an intra-Node B

serving cell change the source cell may indicate to the target cell the size and

optionally the CQI it received from the WTRU every transmission time interval

(TTI). By guaranteed first priority scheduling the source cell and the target cell

may be slightly synchronized. A TSN number may optionally be provided to a

target Node B, or the source cell, the target cell, and the WTRU all reset their

reordering variables to their initial default values.

[0070] Alternatively, the target cell may monitor the HS-DPCCH sent by

the WTRU to the source cell and create MAC-ehs PDUs according to the received

CQI. Alternatively, the target cell and the source cell may always create

reordering PDUs of the same size. A predefined reordering PDU size may always

be used for the handover messages. Optionally, the WTRU may be allowed to

multiplex more than one reordering PDU from the same reordering queue in one

TTI. More specifically, if the reordering PDU size is preconfigured to x bits and

the chosen transport block size is y bits, where y > x, then the WTRU may

include INT(y/x) reordering PDUs in the given transport block. Each reordering

PDU is given a transmission sequence number (TSN), even though they may

correspond to the same reordering queue.

[0071] Alternatively, the MAC-ehs PDUs may be created independently on

both the source Node B and the target Node B, (i.e., different sizes, different

TSNs, and different reordering queues). The soft combining of the messages may

be performed in the RLC level. Alternatively, the source cell and the target cell

may transmit in alternate TTIs.

[0072] For simultaneous transmission in both the source cell and the target

cell, an HS-SCCH may be sent in a single cell, (either over the source cell or the

target cell), whereas an HS-PDSCH (containing RRC handover command) maybe

sent over both cells. In this case, a new HS-SCCH format may be defined to

indicate the HS-PDSCH information in both cells or the conventional HS-SCCH

format may be used and the WTRU implicitly knows that the HS-SCCH format is

applicable to both cells. Alternatively, an HS-SCCH may be sent in both cells,



whereas the HS-PDSCH may be sent in only one cell, the source cell or the target

cell. Alternatively, both HS-SCCH and HS-PDSCH may be sent in both cells.

[0073] Embodiments for HS-SCCH-less operation for reception in the

target cell are disclosed hereafter.

[0074] Reception of the handover command in the target cell may be

achieved without HS-SCCH. This may be achieved by masking a dedicated or

common H-RNTI with the cyclic redundancy check (CRC) that is used in the

transmission over HS-DSCH. The message may be sent using a restricted HS-

DSCH configuration, (e.g., one or two HS-PDSCH codes), using a restricted set of

transport block sizes and restricted modulation and coding schemes to simplify

blind detection of the transport block by the WTRU. The "HS-DSCH

information" including HS-PDSCH configuration and H-RNTI may be

determined as described in the earlier embodiments.

[0075] Alternatively, HS-SCCH-less operation for reception of the handover

command may be applied in the source cell in addition to, or instead of, the target

cell. The embodiments described above are also applicable to the HS-SCCH less

operation. The decoding of the H-RNTI in the HS-SCCH would be equivalent to

the decoding of the H-RNTI in the CRC.

[0076] Figure 3 is a block diagram of an example WTRU 300. The WTRU

300 includes a receiving unit 302, a monitoring unit 304, a memory 306, and a

controller 308. The receiving unit 302 is configured to receive a channel

including an HS-SCCH. The monitoring unit 304 is configured to monitor signals

on the source cell and at least one neighboring cell. The memory 306 is

configured to store pre-loaded HS-DSCH resource information for the target cell.

The controller 308 is configured to perform control functions with respect to a

serving HS-DSCH cell change from a source cell to a target cell in accordance

with the embodiments disclosed above. For example, the controller 308 is

configured to detect event ID with respect to the target cell, start a timer, and

control the receiving unit to start monitoring an HS-SCCH on the target cell

using a pre-loaded HS-DSCH resource for the target cell on a condition that a

measurement report is triggered by the event ID.



[0077] The controller 308 may be configured to perform a handover to the

target cell on a condition that a handover message is received before expiry of the

timer. The controller 308 may be configured to stop monitoring the HS-SCCH on

the target cell on a condition that the timer expires before receiving a handover

message for the target cell. The receiving unit 302 may be configured to receive a

message from the source cell and the target cell simultaneously, at least one

HARQ process being reserved for receiving the message from the target cell. The

receiving unit 302 may be configured to receive a message from the source cell

and the target cell simultaneously, a same HARQ process used in the source cell

being used for receiving the message from the target cell. The controller 308 may

be configured to release an HS-DSCH resource in the source cell on a condition

that a handover message is received from the target cell before expiry of the

timer. The controller 308 may be configured to release an HS-DSCH resource in

the source cell on upon decoding an HS-SCCH on the target cell with an expected

H-RNTI. The receiving unit 302 may be configured to receive an HS-SCCH only

in the target cell and receives an HS-PDSCH both on the source cell and the

target cell based on the received HS-SCCH.

[0078] Embodiments.

[0079] 1. A method for performing a serving HS-DSCH cell change

from a source cell to a target cell.

[0080] 2. The method of embodiment 1 comprising a WTRU receiving,

and storing, pre-loaded HS-DSCH configuration for the target cell.

[0081] 3. The method of embodiment 2 further comprising the WTRU

detecting event I D with respect to the target cell.

[0082] 4. The method of embodiment 3 further comprising the WTRU

starting a timer.

[0083] 5. The method as in any one of embodiments 3-4, further

comprising the WTRU starting monitoring an HS-SCCH on the target cell using

the pre-loaded HS-DSCH configuration for the target cell on a condition that a

measurement report is triggered by the event ID.



[0084] 6. The method as in any one of embodiments 2-5, further

comprising the WTRU determining whether a handover message is received for

the target cell.

[0085] 7. The method of embodiment 6 further comprising the WTRU

stopping monitoring the HS-SCCH on the target cell on a condition that the

handover message is received for the target cell.

[0086] 8. The method as in any one of embodiments 6-7, wherein the

handover message is one of a target cell HS-SCCH order and an RRC message.

[0087] 9. The method as in any one of embodiments 5-8, further

comprising the WTRU stopping monitoring the HS-SCCH on the target cell on a

condition that the timer expires before receiving a handover message for the

target cell.

[0088] 10. The method as in any one of embodiments 5-9, further

comprising the WTRU releasing an HS-DSCH resource in the source cell on a

condition that a handover message is received from the target cell before expiry

of the timer.

[0089] 11. The method as in any one of embodiments 5-10, further

comprising the WTRU releasing an HS-DSCH resource in the source cell upon

decoding an HS-SCCH on the target cell with an expected H-RNTI.

[0090] 12. A WTRU configured to perform a serving HS-DSCH cell

change from a source cell to a target cell.

[0091] 13. The WTRU of embodiment 12 comprising a receiving unit

configured to receive an HS-SCCH.

[0092] 14. The WTRU as in any one of embodiments 12-13, comprising a

channel monitoring unit configured to monitor signals on the source cell and at

least one neighboring cell.

[0093] 15. The WTRU as in any one of embodiments 12-14, comprising a

memory configured to store pre-loaded HS-DSCH resource information for the

target cell.

[0094] 16. The WTRU of embodiment 15 comprising a controller

configured to detect event I D with respect to the target cell, start a timer, and



control the receiving unit to start monitoring an HS-SCCH on the target cell

using a pre-loaded HS-DSCH resource for the target cell on a condition that a

measurement report is triggered by the event ID.

[0095] 17. The WTRU of embodiment 16 wherein the controller is

configured to stop monitoring the HS-SCCH on the target cell on a condition that

a handover message is received for the target cell.

[0096] 18. The WTRU of embodiment 17 wherein the handover message

is one of a target cell HS-SCCH order and an RRC message.

[0097] 19. The WTRU as in any one of embodiments 17-18, wherein the

controller is configured to stop monitoring the HS-SCCH on the target cell on a

condition that the timer expires before receiving a handover message for the

target cell.

[0098] 20. The WTRU as in any one of embodiments 17-19, wherein the

controller is configured to release an HS-DSCH resource in the source cell on a

condition that a handover message is received from the target cell before expiry

of the timer.

[0099] 21. The WTRU as in any one of embodiments 17-20, wherein the

controller is configured to release an HS-DSCH resource in the source cell on

upon decoding an HS-SCCH on the target cell with an expected H-RNTI.

[00100] 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).



[00101] 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.

[00102] A processor in association with software may be used to implement

a radio frequency transceiver for use in a wireless transmit receive unit (WTRU),

user equipment (UE), 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.



CLAIMS

What is claimed is:

1. A method for performing a serving high speed downlink shared

channel (HS-DSCH) cell change from a source cell to a target cell, the method

comprising:

a wireless transmit/receive unit (WTRU) receiving, and storing, pre-loaded

HS-DSCH configuration for the target cell;

the WTRU detecting event ID with respect to the target cell;

the WTRU starting a timer; and

the WTRU starting monitoring a high speed shared control channel (HS-

SCCH) on the target cell using the pre-loaded HS-DSCH configuration for the

target cell on a condition that a measurement report is triggered by the event ID.

2. The method of claim 1 further comprising:

the WTRU determining whether a handover message is received for the

target cell; and

the WTRU stopping monitoring the HS-SCCH on the target cell on a

condition that the handover message is received for the target cell.

3. The method of claim 2 wherein the handover message is one of a target

cell HS-SCCH order and a radio resource control (RRC) message.

4. The method of claim 2 further comprising:

the WTRU stopping monitoring the HS-SCCH on the target cell on a

condition that the timer expires before receiving a handover message for the

target cell.

5. The method of claim 1 further comprising:

the WTRU releasing an HS-DSCH resource in the source cell on a

condition that a handover message is received from the target cell before expiry

of the timer.



6. The method of claim 1 further comprising:

the WTRU releasing an HS-DSCH resource in the source cell upon

decoding an HS-SCCH on the target cell with an expected HS-DSCH radio

network temporary identity (H-RNTI).

7. A wireless transmit/receive unit (WTRU) configured to perform a

serving high speed downlink shared channel (HS-DSCH) cell change from a

source cell to a target cell, the WTRU comprising:

a receiving unit configured to receive a high speed shared control channel

(HS-SCCH);

a channel monitoring unit configured to monitor signals on the source cell

and at least one neighboring cell;

a memory configured to store pre-loaded HS-DSCH resource information

for the target cell; and

a controller configured to detect event ID with respect to the target cell,

start a timer, and control the receiving unit to start monitoring an HS-SCCH on

the target cell using a pre-loaded HS-DSCH resource for the target cell on a

condition that a measurement report is triggered by the event ID.

8. The WTRU of claim 7 wherein the controller is configured to stop

monitoring the HS-SCCH on the target cell on a condition that a handover

message is received for the target cell.

9. The WTRU of claim 8 wherein the handover message is one of a

target cell HS-SCCH order and a radio resource control (RRC) message.

10. The WTRU of claim 7 wherein the controller is configured to stop

monitoring the HS-SCCH on the target cell on a condition that the timer expires

before receiving a handover message for the target cell.



11. The WTRU of claim 7 wherein the controller is configured to release

an HS-DSCH resource in the source cell on a condition that a handover message

is received from the target cell before expiry of the timer.

12. The WTRU of claim 7 wherein the controller is configured to release

an HS-DSCH resource in the source cell upon decoding an HS-SCCH on the

target cell with an expected HS-DSCH radio network temporary identity (H-

RNTI).
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