(12) STANDARD PATENT (11) Application No. AU 2009232422 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)
(87)
(30)

(31)
(43)
(44)
(71)

(72)

(74)

(56)

Title
Activation time for target based high speed serving cell change

International Patent Classification(s)
H04W 36/36 (2009.01)

Application No: 2009232422 (22) Date of Filing:  2009.03.19
WIPO No:  WO009/123545

Priority Data

Number (32) Date (33) Country
61/041,283 2008.04.01 us
Publication Date: 2009.10.08

Accepted Journal Date: 2014.05.01

Applicant(s)
Telefonaktiebolaget L M Ericsson (publ)

Inventor(s)
Wager, Stefan

Agent / Attorney

Watermark Patent and Trade Marks Attorneys, Level 2 302 Burwood Road,
HAWTHORN, VIC, 3122

Related Art
US 2006/0094433 A1
US 2007/0155388 A1




w0 2009/123545 A1 I OO0 D 0 OO0 O

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

A T 00 A0 O
(10) International Publication Number

WO 2009/123545 A1l

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
8 October 2009 (08.10.2009)

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
HO4W 36/36 (2009.01) CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
. o EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(21) International Appllcatlon Number: HR. HU. ID. IL. IN. IS, JP. KE. KG. KM. KN. KP. KR
PCT/SE2005/050285 KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(22) International Filing Date: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
19 March 2009 (19.03.2009) 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,

(25) Filing Language: English UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
61/041,283 1 April 2008 (01.04.2008) Us GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(71) Applicant (for all designated States except US): TELE- TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
FONAKTIEBOLAGET L M ERICSSON (PUBL) [SE/ ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
SE]; S-164 83 Stockholm (SE). MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,

(72) Inventor; and
(75) Inventor/Applicant (for US only): WAGER, Stefan [SE/ MR, NE, SN, TD, TG).
FI]; Gardsgranden 8 H, FI-02360 Espoo (FI). Declarations under Rule 4.17:

(74) Agent: HASSELGREN, Joakim; Ericsson AB, Patent —  ofinventorship (Rule 4.17(iv))
Unit LTE, S-164 80 Stockholm (SE). Published:

(81) Designated States (unless otherwise indicated, for every __ | 0 oo ool search report (Art. 21(3))

kind of national protection available): AE, AG, AL, AM,

(54) Title: ACTIVATION TIME FOR TARGET BASED HIGH SPEED SERVING CELL CHANGE

UE 310 Serving Boase Target Base

N station 305 station 307 SRNC 315
400 Handover‘l ‘

evaluation
P o ——
401. Calcualte ’

activation time

(CFN) 402 Measurement Report 1d (GFN)

403. Handover

decision

404 RL R aiton Prepar
{405, RL Reconfiguraiton Ready|

406. RL Reconfiguraitpn Prepare |
407. RL Reconfiguraiton Ready

le——

408. RL Reconfiguration Comm#
le - -

| 409. Rl Reconfigura tion Commit. .
l 410 UEis sheduled on HS-SCQH

411.|Physical Channel Reconfiguratio
412 UE moves
10 target cell at

! CFN ‘ 413 |Physical Channel Reconfiguratiop Complete o
Fig. 4

(57) Abstract: The present solution relates to a method in a user equipment (310) for setting up an activation time of a cell change
of the user equipment (310) from a serving cell (305) to a target cell (308) in a wireless communications network (300). The user
equipment (310) receives (501) a timing offset from a network controller (315), calculates (502) a cell change activation time
based on the timing offset and transmits (503) the calculated activation time to the network controller (315). Then, the user equip-
ment (310) receives (504) an approval of the cell change from the network controller (315) and moves (505) from the serving cell
(306) to the target cell (308) at the activation time if the approval has been received.
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ACTIVATION TIME FOR TARGET BASED HIGH SPEED SERVING CELL CHANGE

TECHNICAL FIELD

The present solution relates to a method and arrangement in a telecommunications
system, in particular it relates to a method and arrangement for synchronizing a high
speed downlink shared channel (HS-DSCH) serving cell change (HSCC) procedure in a

telecommunications system.

BACKGROUND

A Universal Mobile Telecommunications System (UMTS) or third generation (3G) network
can be separated into a number of major components, namely one or more core networks
which are responsible for setting up and controlling user sessions, and a UMTS radio
access network (UTRAN) which controls access to the air interface. The interface
between UTRAN and user equipment (UE) is provided by nodes that may be referred to
as “Node B” (analogous to base stations in 2G/GSM networks) or base stations. NodeBs
are responsible for transmitting and receiving data over the air interface and are controlled
by radio network controllers. User and control data are routed between a base station and
a core network via the base station and the radio network controllers. The interface
between a base station and a radio network controller is referred to as the lub interface.
The interface between two radio network controllers in the same network is referred to as
the lur interface. A Iu interface carries user traffic (such as voice or data) as well as
control information, and is mainly needed for soft handovers. Soft handover refers to a
feature used by the Code Division Multiple Access (CDMA) and Wideband Code Division
Multiple Access (WCDMA) standards, where a user equipment, such as a cell phone, is
simultaneously connected to two or more cells (or cell sectors) during a call. On the uplink
(user equipment-to-cell-site), all the cell site sectors that are actively supporting a call in
soft handover send the bit stream that they receive back to the radio network controller,
along with information about the quality of the received bits. The radio network controller
examines the quality of all these bit streams and dynamically chooses the bit stream with
the highest quality. Again, if the signal degrades rapidly, the chance is still good that a
strong signal will be available at one of the other cell sectors that are supporting the call in

soft handover.

In UTRAN, the high-speed downlink shared channel (HS-DSCH) does not use soft
handover as dedicated channels do. Instead, a procedure called HS-DSCH serving cell
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change (HSCC) is utilized to make a hard handover. Soft handover is still used for the
uplink, and an active set is managed in the same way as for non-high speed user
equipment. The active set comprises a list of all active cells the user equipment is
connected to in uplink soft handover. The user equipment continuously measures a
common pilot channel (CPICH) and comprises a hysteresis to be fulfilled during a certain
time (time to trigger). The update procedure for the list of active set of cells is
schematically illustrated in Figure 1. The active set update procedure is triggered by
measurement report 1a, 1b or 1c, 101 informing the network controller, e.g. a serving
radio network controller SRNC, that new cells have fulfilled the criterions to be added
(measurement report 1a), deleted (measurement report 1b) or replaced (measurement
report 1¢) in the active set. The measurement report 1a, 1b, 1c is sent from the user
equipment to a network controller, e.g. a serving radio network controller SRNC. A serving
radio network controller is a type of radio network controller serving a particular user
equipment and manages the connections towards that user equipment. When in HS-
DSCH operation, the downlink is not in soft handover. Instead, one of the cells (typically
the strongest) in the active set is marked as current HS-DSCH serving cell. The network
controller then performs a radio link addition 102, and sets up the required radio links by
sending and receiving setup request and response 103, 104 to/from the base station. The
network controller transmits an active set update message 105 to the user equipment.
When the user equipment has received the active set update from the network controller,
it prepares 106 a processing, i.e. it reads the message and applies the new configuration,
e.g. adds or deletes a radio link. The user equipment sends an active set update complete
message 107 to the network controller confirming that the active set update was
complete. The duration of an active set update procedure may, as an example, be

calculated as follows:

Tasu = Ttrigla + 2*Tyy + 2* T
where
Ttrig1a = Time to trigger measurement report 1a = 320 ms
Tuw = Uu (Radio Interface) delay = 100 ms
Tws = lub (Radio Network Controller - NodeB Interface) delay = 10 ms

Tasu= Time for active set update

The signalling sequence for a (regular) HSCC procedure for hard handover is
schematically shown in a combined flow and signalling diagram in Figure 2. The user
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equipment performs a handover evaluation 200 to determine whether a handover shall be
performed. This is triggered by a neighbour cell, target cell, being stronger than of the
current cell, serving cell. A measurement report 1d is sent 201 from the user equipment to
the network controller, e.g. the serving radio network controller (SRNC), indicating that
another cell in the list of active set of cells has become the strongest one. As an example,
the measurement report 1d is triggered to be sent from the user equipment when the
measured common pilot channel level (CPICH) of the target cell is stronger than the
serving cell by a certain hysteresis for a given time, governed by a parameter Ttrig1d

(time to trigger measurement report 1d).

When not considering possible processing delays in the network controller and the user
equipment, i.e. in simulation, the delay of the cell change procedure, T, used may, as an

example, be calculated as follows:

Tee = Ttrig1d + Ty + 2*Tiup + TactvationTime
where
T.. = Delay of cell change procedure
Ttrig1d = time to trigger measurement report 1d
Tuw = Uu (Radio Interface) delay = 100 ms
T = lub (Radio Network Controller - NodeB Interface) delay = 10 ms

T activationTime= Activation time

When the network controller receives the measurement report 1d indicating the existence
of this stronger cell, the network can take the decision to change the serving cell, i.e. it
takes a handover decision 202. When a cell change is triggered, the network controller
configures the source and target base stations (shown as only one base station in figure
2) with the new configuration, and the network controller also configures the lub transport
bearer. The network controller sends a radio link reconfiguration prepare message 203 to
the base stations, and receives in return a radio link reconfiguration ready message 204
when the reconfiguration is ready. When both base stations (serving and target) have
acknowledged the configuration, the network controller calculates the activation time 205
for the new configuration in case the switch to the new configuration is a synchronized
procedure, meaning that the user equipment and the network controller shall move to the
new configuration at the same time. The calculated activation time is relative to a

connection frame number (CFN). An offset is needed to cover for the time it takes to
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transmit the reconfiguration commit messages 206 to both the user equipment and the
base stations. The network controller sends a physical channel reconfiguration message
207 to the user equipment. The user equipment prepares a processing 208, i.e. it reads
the message from the network controller and executes the handover 209, i.e. applies the
new configuration, e.g. adds or deletes a radio link for the handover. When the handover
is complete, the user equipment may send a physical channel reconfiguration complete

message 210 to the network controller.

There is however a problem for user equipments travelling at very high speed, since the
link quality of the serving cell, i.e. source cell, may degrade before the cell change
procedure to the target cell is completed. If this happens before the network controller is
able to successfully transmit the physical channel reconfiguration message 207, the
network controller will no longer be able to reach the user equipment and the call will be

dropped.

Enhancements to the HS-DSCH serving cell change procedure are consequently required
regarding radio protocol procedures and structures, lub/lur protocols and user equipment,

base station and radio resource management (RRM) performance requirements.

SUMMARY
It is thus an object of the present solution to provide an improved procedure for
synchronizing a High-Speed Downlink Shared Channel (HS-DSCH) Serving Cell Change

(HSCC) procedure in a communications system.
Further objects and advantages are evident from the following.

The objectives set forth above are achieved by providing, in a first aspect of the present
solution, a method in a user equipment for setting up an activation time of a cell change of
the user equipment from a serving cell to a target cell in a wireless communications
network. After receiving a timing offset from a network controller, the user equipment
calculates a cell change activation time based on the timing offset. The user equipment
then transmits the calculated activation to the time controller. Then the user equipment
receives an approval of the cell change from the network controller. The user equipment
will then move from the serving cell to the target cell at the activation time if it has

received the approval.
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In a second aspect of the solution there is provided a method in a network controller for
setting up an activation time of a cell change of a user equipment from a serving cell to a
target cell in a wireless communications network. The network controller transmits a
timing offset to the user equipment and receives an activation time from the user
equipment. Then the network controller decides to move the user equipment to the target
cell. The serving cell and the target cell are configured with the activation time. The
network controller receives a configuration confirmation from the serving cell and the
target cell, and the network controller sends an approval of the cell change to the user

equipment.

In a third aspect of the present solution there is provided an arrangement in a user
equipment in a wireless communication network. The user equipment is arranged to be
capable of setting up an activation time of a cell change from a serving cell to a target cell.
The user equipment arrangement comprises a receiver arranged to receive a timing offset
from a network controller through an interface, a processor arranged to calculate a cell
change activation time based on the timing offset. The arrangement further comprises a
transmitter arranged to transmit the activation time through the interface to the network
controller. The receiver is further arranged to receive an approval of the cell change
through the interface. The processor is further arranged to move from the serving cell to
the target cell at the activation time if the approval has been received.

In a fourth aspect of the present solution there is provided an arrangement in a network
controller. The network controller is arranged to set up an activation time of a cell change
of a user equipment from a serving cell to a target cell in a wireless communications
network. The network controller arrangement comprises a transmitter arranged to transmit
a timing offset to the user equipment, a receiver arranged to receive an activation time
from the user equipment. The arrangement further comprises a processor arranged to
decide to move the user equipment to the target cell, and arranged to configure the
serving cell and the target cell with the activation time. The receiver is further arranged to
receive a configuration confirmation from the serving cell and the target cell, and the
transmitter is further arranged to send an approval of the cell change to the user

equipment.
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Since the user equipment can decide an activation time in which it will move from
a source cell to a target cell it allows a synchronized operation for HS-DSCH
serving cell change (HSCC). The synchronized operation may also be possible
when the cell change command is signalled over HS-SCCH from the target base
station. This provides an advantage of simplifying L1 (lower physical layer)
termination and user plane handling over the interface between a base station
and a network controller (lub). A further advantage is that the offset used to
calculate the activation time is controlled by the network controller, and can thus
be optimised based on the network configuration and delays. Another advantage
of this is that it allows the network controller and user equipment to

simultaneously change from source to target cell during handover.

In a fifth aspect of the present invention there is provided a method in a user
equipment for setting up an activation time of a high speed downlink shared
channel cell change of the user equipment from a serving celi to a target cell in a
wireless communications network, the method including:

receiving a timing offset from a network controller through an active set
update procedure;

calculating a high speed downlink shared channel cell change activation
time based on the received timing offset, the activation time indicating when the
user equipment can move to the target cell;

transmitting the calculated activation time from the user equipment to the
network controller;

receiving an approval of the downlink shared channel high speed cell
change from the network controller; and

moving from the serving cell to the target cell at the activation time if the

approval has been received.

in a sixth aspect of the present invention there is provided a method in a network
controller for setting up an activation time of a high speed downlink shared
channel cell change of a user equipment from a serving celi to a target cell in a

wireless communications network, the method including:
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transmitting a timing offset to the user equipment through an active set
update procedure;

receiving an activation time from the user equipment, the activation time
indicating when the user equipment can move te the target cell;

deciding to move the user equipment to the target cell;

configuring the serving cell and the target cell with the activation time;

receiving a configuration confirmation from the serving cell and the target
cell, and

sending an approval of the high speed downlink shared channel cell

change to the user equipment.

In a seventh aspect of the present invention there is provided a user equipment
apparatus in a wireless communication network wherein the apparatus is
operable to set up an activation time of a high speed downlink shared channel
cell change from a serving cell to a target cell, the apparatus including:

a receiver operable to receive through an active set update procedure, a
timing offset from a network controller through an interface;

a processor operable to calculate a high speed downlink shared channel
cell change activation time based on the received timing offset, the activation time
indicating when the user equipment can move to the target cell;

a transmitter operable to transmit the calculated activation time through the
interface to the network controller;

the receiver is further operable to receive an approval of the high speed
downlink shared channel cell change through the interface; and

the processor is further operable to move from the serving cell to the target

cell at the activation time if the approval has been received.

In an eight aspect of the present invention there is provided a network controller
apparatus, wherein the apparatus is operable to set up an activation time of a
high speed downlink shared channel cell change of a user equipment from a
serving cell to a target cell in a wireless communications network, the network

controller including:
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a transmitter operable to transmit a timing offset to the user equipment
through an active set update procedure;

a receiver operable to receive an activation time from the user equipment,
the activation time indicating when the user equipment can move to the target
cell;

a processor operable to decide to move the user equipment to the target
cell and operable to configure the serving cell and the target cell with the
activation time;

the receiver is further operable to receive a configuration confirmation from
the serving cell and the target cell; and

the transmitter is further operable to send an approval of the high speed

downlink shared channel cell change to the user equipment.

Further advantages of the present solution and embodiments thereof will appear

from the following detailed description of the solution.

it goes without saying that the above aspects of the solution may be combined in
the same embodiment. The objects of this solution are obtained as described in

the accompanying claims.

BRIEF DESCRIPTION OF THE DRAWINGS
The solution will now be further described in more detail in the following detailed
description by reference to the appended drawings illustrating embodiments of

the solution and in which:

Fig. 1 is a combined flowchart and signalling diagram illustrating a prior art
active set update procedure.

Fig. 2 is a combined flowchart and signalling diagram illustrating a prior art
procedure for HS-DSCH serving cell change.

Fig. 3 is a schematic block diagram illustrating a wireless communication
network.
Fig. 4 is a combined flowchart and signalling diagram illustrating a

synchronized cell change procedure.
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Fig. 5 is a flowchart illustrating embodiments of a method in a user equipment.
Fig. 6 is a flowchart illustrating embodiments of a method in a network controller.
Fig. 7 is a schematic block diagram illustrating embodiments of a user equipment
arrangement.
Fig. 8 is a schematic block diagram illustrating embodiments of a network

controller arrangement.

DETAILED DESCRIPTION

Basically the present solution relates to a method and arrangement that allows
synchronized operation for HS-DSCH serving cell change (HSCC) by letting the user
equipment decide an activation time, i.e. a connection frame number, in which it will move
from a serving cell to a target cell. The user equipment reports this connection frame
number to the network controller in a measurement report that triggers the cell change.
The user equipment is then allowed to move to the target cell at the connection frame
number if it gets scheduled on HS-SCCH in the target cell before the connection frame

number. If it does not, it stays in the source cell.

Figure 3 shows a wireless communication network 300, using technologies such as e.g.
UTRAN. The wireless communication network 300 comprises base stations serving cells,
such as a base station 305 serving a cell 306 and a base station 307 serving a cell 308.
The base stations 305 and 307 are radio base stations, e.g. in a radio access network,
and may be referred to as NodeB. The base station 305 is arranged to wirelessly
communicate with a user equipment 310 via e.g. radio frequency transmitters and
receivers which also may be responsible for transmitting and receiving data over an air
interface 312. The user equipment 310 may be referred to as a node device. The wireless
communication network 300 further comprises a radio network controller 315 adapted to
control the base stations 305, 307 and other base stations connected to it. The radio
network controller 315 is the point of contact for the user equipment 310 towards the
communication network 300. The network controller 315 is connected to a core network

316 providing services to the user equipment 310.
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The user equipment 310 moves from cell 306 towards the neighbor cell 308. The user
equipment 310 uses cell change procedures to move from one cell to another cell when a
stronger neighbor cell is detected. The user equipment 310 moves from one cell to

another cell at an activation time.

In the cell change procedure, the user equipment 310 uses a list of active set of cells. The
list of active set of cells comprises a list of cells to which the user equipment 310 can

move from the serving cell 306.

Figure 4 is a combined flowchart and signalling diagram illustrating an example of a cell
change procedure modified to be synchronized according to embodiments of the present
solution. According to this example, the target cell 308 is preloaded with the high speed
configuration during an active set update procedure (not shown). The method comprises

the following steps:

Step 400
A handover evaluation is performed in the user equipment 310 because it has noticed that

another cell in the list of active set of cells has become the strongest one.

Step 401
The user equipment 310 calculates the activation time based on a timing offset that is

previously signalled by the network controller 315. The timing offset may be signalled to
the user equipment 310 either by active set update, broadcast or dedicated signalling at

call setup.

The calculation of the activation time may be initiated when sending measurement report
1d during signalling procedure for HS-DSCH serving cell change is triggered in the user

equipment 310.

The activation time may e.g. be expressed as a connection frame number (CFN) in which
the user equipment 310 will move from the serving cell 306 to the target cell 308. The
calculated activation time, e.g. comprised in the measurement report 1d of a handover
request message, is transmitted to the network controller 315 forming a basis for a

handover decision.
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Step 403
When the network controller 315 receives the measurement report 1d, it makes the

handover decision whether to move the user equipment 310 to the target cell 308 or not. If
the measurement report 1d indicates the existence of a “stronger’ neighbour cell 308 than
the current serving cell 306, i.e. source cell, and based on other considerations, the
network controller 315 may take a decision to move the user equipment 310 to this

neighbour cell, target cell 308.

Step 404
The network controller 315 sends a radio link reconfiguration prepare message to the

target base station 307, to reconfigure the target base station 307 informing it also of the
connection frame number in which the cell change will occur. The user equipment 310
listens to the target cell High-Speed Downlink Shared Channel (HS-DSCH) Shared
Control Channel (HS-SCCH) until the calculated activation time is reached.

Step 405
The target base station 307 sends a radio link reconfiguration ready message to the

network controller 315 when it has performed its reconfiguration preparations.

Step 406
Then the network controller 315 sends a radio link reconfiguration prepare message to the

serving base station 305 to reconfigure the serving base station 305 informing it also of

the connection frame number in which the cell change will occur.

Step 407
The serving base station 305 sends a radio link reconfiguration ready message to the

network controller 315 when it has performed its reconfiguration preparations.

Step 408
The network controller 315 sends a radio link configuration commit message to the target

base station 307.

Step 409
The network controller 315 also sends a radio link configuration commit message to the

serving base station 305.



10

15

20

25

30

35

WO 2009/123545 PCT/SE2009/050285

10

Step 410
When the target base station 307 has received the radio link configuration commit

message it will schedule the user equipment 310 on the HS-SCCH if the message has
been received before the calculated activation time. The user equipment 310 regards the

cell change approved upon receipt of an indication of this scheduling.

Step 411
The network controller 315 may also transmit the handover confirm message over the

target cell 307. This may be done by the network controller 315 transmitting a physical

channel reconfiguration message to the user equipment 310.

Step 412
The user equipment 310 moves to the target cell 307 at the connection frame number.

Note that this is only possible when the network controller 315 schedules the user
equipment 310 on HS-SCCH in the target cell 308 or transmits the handover command in
the serving cell 305 before the connection frame number. However, if the scheduling
message in step 410 has been received after the activation time, the user equipment 310

remains in the serving cell 305, i.e. no cell change is performed.

Step 413
There may also be a need for the user equipment 310 to acknowledge the receipt of the

HS-SCCH command. This may be done by the user equipment 310 transmitting a

“Reconfiguration Complete” message to the network controller 315.

The method described above will now be described seen from the perspective of the user
equipment 310. Figure 5 is a flowchart describing the present method in the user
equipment 310, for setting up an activation time of a cell change of the user equipment
310 from the serving cell 305 to the target cell 308 in a wireless communications network
300. The method comprises the following steps to be performed in the user equipment
310:

Step 501
The user equipment 310 receives a timing offset from a network controller 315.
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In some embodiments the timing offset may be received from the network controller 315

through an active set update procedure.

According to some embodiments the timing offset may be received from the network

controller 315 through broadcast or dedicated signalling at call setup.

In some embodiments the target cell 307 may be preloaded with a high speed serving cell

change procedure.

Step 502
The user equipment 310 calculates a cell change activation time based on the timing

offset.

In some embodiments the activation time may be a connection frame number in which the

user equipment 310 will move to the target cell 308.

Step 503
The user equipment 310 transmits the calculated activation time to the network controller

315.

In some embodiments the activation time may be transmitted to the network controller 315

in a measurement report.

Step 504
The user equipment 310 receives an approval of the cell change from the network

controller 315.

In some embodiments the approval of the cell change may comprise scheduling the user

equipment 310 on a high speed downlink control channel in the target cell 308.

In some embodiments the user equipment 310 may be arranged to monitor a target cell

308 high speed downlink control channel until the activation time expires.

Step 505
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The user equipment 310 moves from the serving cell 305 to the target cell 308 at the

activation time if the approval has been received.

Step 506
This is an optional step. The user equipment 310 may send an acknowledgement to the

network controller 315.

The method described above will now be described seen from the perspective of the
network controller 315. Figure 6 is a flowchart describing the present method in the
network controller 315 for setting up an activation time of a cell change of the user
equipment 310 from the serving cell 306 to the target cell 308 in a wireless
communications network 300. The method comprises the following steps to be performed

in the network controller 315:

Step 601
The network controller 315 transmits a timing offset to the user equipment 310.

In some embodiments the timing offset may be transmitted to the user equipment 310

through an active set update procedure.

In some embodiments the timing offset may be transmitted to the user equipment 310

through broadcast or dedicated signalling at call setup.

In some embodiments the target cell 308 may be preloaded with a modified high speed

serving cell change procedure.

Step 602
The network controller 315 receives an activation time from the user equipment 310.

In some embodiments the activation time may be received from the user equipment 310

in a measurement report.

In some embodiments the activation time may be a connection frame number in which the

user equipment 310 will move to the target cell 308.
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Step 603
The network controller 315 decides to move the user equipment 310 to the target cell 308.

Step 604

The network controller 315 configures the serving cell 306 and the target cell 308 with the
activation time.

Step 605

The network controller 315 receives a configuration confirmation from the serving cell 306
and the target cell 308.

Step 606

The network controller 315 sends an approval of the cell change to the user equipment
310.

In some embodiments the approval of the cell change may comprise scheduling the user
equipment 310 on a high speed downlink control channel in the target cell 308.

Step 607

This is an optional step. The network controller 315 may receive an acknowledgement
from the user equipment 310.

To perform the method steps shown in Figure 5 for setting up an activation time of a cell
change from a serving cell 306 to a target cell 308, the user equipment 310 comprises a
user equipment arrangement 700 as shown in Figure 7. The user equipment 310 is
arranged to be capable of setting up an activation time of a cell change from a serving cell
306 to a target cell 308. The activation time may be a connection frame number in which
the user equipment 310 will move to the target cell 308.

The user equipment arrangement 700 comprises a receiver 710 arranged to receive a

timing offset from a network controller 315 through an interface 312. The receiver 710
may be further arranged to receive the timing offset the network controller 315 through an
active set update procedure, and it may also be arranged to receive the timing offset from
the network controller 315 through broadcast or dedicated signalling at call setup.
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The arrangement 700 further comprises a processor 720 arranged to calculate a cell
change activation time based on the timing offset, and a transmitter 730 arranged to
transmit the activation time through the interface 312 to the network controller 315. The
transmitter 730 may be arranged to transmit the activation time to the network controller

315 in a measurement report.

The receiver 710 is further arranged to receive an approval of the cell change through the
interface 312, and the processor 720 is further arranged to move from the serving cell 306
to the target cell 308 at the activation time if the approval has been received. The
approval of the cell change may comprise scheduling the user equipment 310 on a high
speed downlink control channel in the target cell 308, and the user equipment 310 may be
arranged to monitor a target cell 308 high speed downlink control channel until the

activation time expires.

The transmitter 730 may further be arranged to send an acknowledgement through the
interface 312 to the network controller 315. The target cell 307 may be preloaded with a

high speed serving cell change procedure.

To perform the method steps shown in Figure 6 for setting up an activation time of a cell
change from a serving cell 306 to a target cell 308, the network controller 315 comprises a
network controller arrangement 800 as shown in Figure 8. The network controller 315 is
arranged to set up an activation time of a cell change of a user equipment 310 from a
serving cell 306 to a target cell 308 in a wireless communications network 300.

The network controller arrangement 800 comprises a transmitter 810 arranged to transmit
a timing offset to the user equipment 310. The transmitter 810 may further be arranged to
transmit the timing offset to the user equipment 310 through an active set update
procedure, and the transmitter 810 may further be arranged to transmit the timing offset to
the user equipment 310 through broadcast or dedicated signalling at call setup. The
arrangement 800 further comprises a receiver 820 arranged to receive an activation time
from the user equipment 310. The activation time may be a connection frame number in

which the user equipment 310 will move to the target cell 308.

The network controller arrangement 800 further comprises a processor 830 arranged to

decide to move the user equipment 310 to the target cell 308 and arranged to configure
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the serving cell 306 and the target cell 308 with the activation time. The receiver 810 is
further arranged to receive a configuration confirmation from the serving cell 306 and the
target cell 308. The transmitter 810 may be further arranged to send an approval of the
cell change to the user equipment 310. The approval of the cell change may comprise
scheduling the user equipment 310 on a high speed downlink control channel in the target
cell 308. The receiver 820 may be further arranged to receive an acknowledgement from
the user equipment 310. The target cell 308 may be preloaded with a modified high speed

serving cell change procedure.

The present mechanism for setting up an activation time of a cell change from a serving
cell 306 to a target cell 308 in a wireless communication network 300 may be
implemented through one or more processors, such as a processor 720 in the user
equipment arrangement 700 depicted in Figure 7 or a processor 830 in the network
controller arrangement 800 depicted in Figure 8, together with computer program code for
performing the functions of the present solution. The program code mentioned above may
also be provided as a computer program product, for instance in the form of a data carrier
carrying computer program code for performing the present solution when being loaded
into the user equipment 310 and/or network controller 315. One such carrier may be in the
form of a CD ROM disc. It is however feasible with other data carriers such as a memory
stick. The computer program code can furthermore be provided as pure program code on
a server and downloaded to the user equipment 310 and/or network controller 315

remotely.

An advantage with embodiments of the present solution is that the HSCC procedure may
be synchronized, also when the cell change command is signalled over HS-SCCH from
the target base station 307. This simplifies L1 termination and user plane handling over
lub.

While various embodiments/variations of the present solution have been described above,
it should be understood that they have been presented by way of example only, and not
limitation. Thus, the breadth and scope of the present solution should not be limited by
any of the above-described exemplary embodiments. Further, unless stated, none of the
above embodiments are mutually exclusive. Thus, the present solution may comprise any

combinations and/or integrations of the features of the various embodiments.
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Additionally, while the processes described above are shown as a sequence of steps, this
was done solely for the sake of illustration. Accordingly, it is contemplated that some
steps may be added, some steps may be omitted and the order of the steps may be re-
arranged.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method in a user equipment for setting up an activation time of a high
speed downlink shared channel cell change of the user equipment from a serving
cell to a target cell in a wireless communications network, the method including:

receiving a timing offset from a network controller through an active set
update procedure;

calculating a high speed downlink shared channel cell change activation
time based on the received timing offset, the activation time indicating when the
user equipment can move to the target cell;

transmitting the calculated activation time from the user equipment to the
network controller;

receiving an approval of the downlink shared channel high speed cell
change from the network controller; and

moving from the serving cell to the target cell at the activation time if the

approval has been received.

2. The method of Claim 1, further including sending an acknowledgement to

the network controller.

3. The method of Claim 1, wherein the activation time includes a connection

frame number in which the user equipment will move to the target cell.

4. The method of Claim 1, wherein receiving the approval of the cell change
includes receiving an indication that the user equipment has been scheduled on a

high speed downlink control channel in the target cell.

5. The method of Claim 1, wherein the user equipment is operable to monitor

a target cell high speed downlink control channel until the activation time expires.

0. The method of Claim 1, further including transmitting the activation time to

the network controller in a measurement report.
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7. The method of Claim 1, wherein the target cell is preloaded with a high

speed serving cell change procedure.

8. A method in a network controller for setting up an activation time of a high
speed downlink shared channel cell change of a user equipment from a serving
cell to a target cell in a wireless communications network, the method including:

transmitting a timing offset to the user equipment through an active set
update procedure;

receiving an activation time from the user equipment, the activation time
indicating when the user equipment can move to the target cell;

deciding to move the user equipment to the target cell;

configuring the serving cell and the target cell with the activation time;

receiving a configuration confirmation from the serving cell and the target
cell, and

sending an approval of the high speed downlink shared channel cell

change to the user equipment.

9. The method of Claim 8, further including receiving an acknowledgement

from the user equipment.

10. The method of Claim 8, wherein the activation time is a connection frame

number in which the user equipment will move to the target cell.

11.  The method of Claim 8, wherein sending the approval of the high speed
downlink shared channel cell change includes:

scheduling the user equipment on a high speed downlink control channel
in the target cell; and

transmitting to the user equipment an indication that the user equipment

has been scheduled.

12.  The method of Claim 8, further including receiving the activation time from

the user equipment in a measurement report.
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13.  The method of Claim 8, wherein the target cell is preloaded with a modified

high speed serving cell change procedure.

14. A user equipment apparatus in a wireless communication network wherein
the apparatus is operable to set up an activation time of a high speed downlink
shared channel cell change from a serving cell to a target cell, the apparatus
including:

a receiver operable to receive through an active set update procedure, a
timing offset from a network controller through an interface;

a processor operable to calculate a high speed downlink shared channel
cell change activation time based on the received timing offset, the activation time
indicating when the user equipment can move to the target cell;

a transmitter operable to transmit the calculated activation time through the
interface to the network controller;

the receiver is further operable to receive an approval of the high speed
downlink shared channel cell change through the interface; and

the processor is further operable to move from the serving cell to the target

cell at the activation time if the approval has been received.

15.  The apparatus of Claim 14, wherein the transmitter is further operable to

send an acknowledgement through the interface to the network controller.

16. The apparatus of Claim 14, wherein the activation time is a connection

frame number in which the apparatus will move to the target cell.

17.  The apparatus of Claim 14, wherein the receiver is operable to receive the
approval of the high speed downlink shared channel cell change by receiving an
indication that the user equipment has been scheduled on a high speed downlink

control channel in the target cell.

18.  The apparatus of Claim 14, wherein the apparatus is operable to monitor a

target cell high speed downlink control channel until the activation time expires.
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19.  The apparatus of Claim 14, wherein the apparatus is operable to transmit

the activation time to the network controller in a measurement report.

20.  The apparatus of Claim 14, wherein the target cell is preloaded with a high

speed serving cell change procedure.

21. A network controller apparatus, wherein the apparatus is operable to set
up an activation time of a high speed downlink shared channel cell change of a
user equipment from a serving cell to a target cell in a wireless communications
network, the network controller including:

a transmitter operable to transmit a timing offset to the user equipment
through an active set update procedure;

a receiver operable to receive an activation time from the user equipment,
the activation time indicating when the user equipment can move to the target
cell;

a processor operable to decide to move the user equipment to the target
cell and operabie to configure the serving cell and the target cell with the
activation time;

the receiver is further operable to receive a configuration confirmation from
the serving cell and the target cell; and

the transmitter is further operable to send an approval of the high speed

downlink shared channel cell change to the user equipment.

22.  The apparatus of Claim 21, wherein the receiver is further operable to

receive an acknowledgement from the user equipment.

23.  The apparatus of Claim 21, wherein the activation time is a connection

frame number in which the user equipment will move to the target cell.

24.  The apparatus of Claim 21, wherein the transmitter is operable to send the
approval of the high speed downlink shared channel cell change by:
scheduling the user equipment on a high speed downlink controi channel

in the target cell; and
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transmitting to the user equipment an indication that the user equipment
has been scheduled.

25.  The apparatus of Claim 21, wherein the receiver is operable to receive the

activation time from the user equipment in a measurement report.

26. The apparatus of Claim 21, wherein the target cell is preloaded with a

modified high speed serving cell change procedure.
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