ROBUST RADI O RESOURCE CONTRCOL SI GNALI NG FOR HSDPA The present invention
rel ates generally to Code Division Miultiple Access (CDMA) systens, and
nore particularly, to radio resource nanagenent for a shared downlink
traffic channel in CDVA systens. Hi gh Speed Downli nk Packet Access (HSDPA)
i s packet data service offered in Wdeband Code Division Miltiple Access
(WCDMA) networ ks. The HSDPA is an evolution of WCDVA specified by the
Third Generation Partnership Project (3GPP) in Release 99 of the WCDVA

standard. The HS ' [ I t andard,
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hi gher - order nodul ation (16 QAM, physical |ayer retransm ssion with soft
conmbi ning hybrid automatic repeat request (H ARQ, nulticode transm ssion,
fast link adaptation, and fast scheduling. The transport channel for HSDPA

is the H gh Speed Downlink Shared Channel (HS-DSCH). The HS-DSCH i s
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a serving base station. The scheduling interval is referred to as a

Tr ansm ssi teafficlehamndl it @PMAIsygtdms.) . During a given TTl, one or nore nobile
stations may be schedul ed. The nobile stations report channel conditions
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WCDMA standard, provides peak data rates up to 10Mbits/s using enhanced features

such as higher-order modulation (16 QAM), physical Ia}er retransmission with soft
combining hybrid automatic repeat request (H-ARQ), multicode transmission, fast fink
adaptation, and fast scheduling. The transport channel for HSDPA is the High Speed
Downlink Shared Channel {HS-DSCH). The HS-DSCH is carried over the High Speed
Physical Downlink Shared Channel (HS-PDSCH).

The HS-DSCH is a time multiplexed channel shared by a plurality of mobile stations.
Mobile stations are scheduled to receive data on the HS-PDSCH by a serving base
station. The scheduling inferval is referred {0 as a Transmission Time Interval (TTI).
During a given TT1, one or more mobile stations may be scheduled. The mobile stations
report channel conditions to the base station on an uplink channel calted the High Speed
Dedicated Physical Control Channel {HS-PDSCH) to enable the base station to make
scheduling decisions. The base station schedules the mobile station based, at least in
part, on the reported channel conditions. The identity of the mobile stations scheduled
to receive packet data on the HS-DSCH in a given TTl is transmitted on the High Speed

Shared Control Channel (HS-SCCH). The HS-SCCH is also used to send transmission



1 paranmeters needed by the nobile station to decode the HS-DSCH, such as
the code channels, the transport bl ock size, and the nodul ati on schene
used in the corresponding TTI. Unlike Dedicated Physical Channels (DPCH)
in WCDVA specified by Rel ease 99 of the WCDMA standard, soft handoff is
not supported for the downlink when using HSDPA. Due to the conplexity of
coordi nati ng packet data transm ssions between cells, hard handover (HHO
is used. The nobile station nmeasures instantaneous Signal-to- Interference

tio, EJ| ich,i i fined R | RS is th
Fgc;aioved Sqaa%ﬂa@%%ﬁ%ﬁ%g%ﬁst%ﬁa% I:aig%he?%gbggge?u\?e%rs??egc g? !sts rength
i ndi cator gb,,dg ’Pr#ét%s%%’@éﬁ%ﬁﬁ?@ﬁd’lﬁgﬁoﬁgﬂgrﬁgﬁneﬁghéedthHeFS active set and

requests service fromthe ce provi strongest signal. As the
nobi | e st afok@shonBkgITI.Nt 0 @ boundary zone between cells, the signal
strength fromthe serving cell will dimnish while the signal strength
from a neighike Detigaté®Physical Clizhinals (DREHSe WEDMA shericady Relddbe bo bitge si gnal
strength fromthe nei ghboring cell exceeds the signal strength fromthe
current seNGDNGA sialdiard, sdfehandoibisinet sippbitarfor the destlink avhhansioy HEDPAOM t he
current serving cell to a specified target cell. Wen the current serving
base st at iue taderonipiesipess cobrlinatingpacke! datajransmjssiohebetwbén eells,dtegt i on
switches to the ta&{get cell_and sends a handover conplete nmessage to both

the servihagoeygs &iHQ)de pead. Jha Mokie slaliggeneastivs inplalansaus Bigedipl ete t he
ctati on arfOBEGHAIaNe drdh ¥R WA SRIEA: BOCRBSIUIFE FGR P The
conj unct | SRCANCERoan SICHERAE eokBaar ERELE et SRl WeeBRRly | “The
o S PBRlASoRE S AM  cEA RER300E0 b R, ™ ©

providing the strongest signal. As the mobile station moves into a boundary zone

between cells, the signal sirength from the serving cell will diminish while the signal

strength from a neighboring cell in its active set will increase. When the signal strength

from the neighboring cell exceeds the signal strength from the current serving ceil, the

mobile station requests a handover from the current serving cell to a specified target cell.

When the current serving base station acknowledges the handover request, the mobile

station switches to the target cell and sends a handover complete message to both the

serving base station and the target base station to complete the handover. The target

base station assumes the role as the serving base station and begins transmitting

packet data to the mobile station. The HS-DSCH according {0 Release 5 of the WCDMA

standard, always operates in conjunction with an Associated Dedicated Physical

Channei (A-DPCH). The A-DPCH carries Radio Resource Control (RRC) messages

between the mobile station and the base station. Radio resource control is a protocol

that provides control of the mobile station by a radio network controller in a radio access

network. The RRC functions include control of handover control of the mobile station in

connected mode.



that provides control of the nobile station by a radio network controller
in a radio access network. The RRC functions include control of handover
control of the nobile station in connected node. 2 Rel ease 6 of the WCDVA
standard all ows a serving base station to send RRC signaling mnessages to
the nobile station in band over the H gh Speed Physical Downlink Shared
Channel (HS-PDSCH) instead of the A-DPCH Wen in band signaling over the
HS- PDCH i s used the DPCH is used to carry only power control information
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conditions deteriorate, the nobile station may not be able to receive RRC
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signal quality on the HS-PDSCH from the serving cell may vary significantly. if RRC
messages are carried in-band, and if channel conditions deteriorate, the mobile station
may not be able to receive RRC messages from the serving base station, which will
prevent the mobile station from completing the handover and may result in radio link
failure, i.e. a dropped call. Therefore, there is a need to make signaling between the
base station and the mobile station more robust, particularly when in band signaling on
the HS-DSCH is used to carry RRC messages.

SUMMARY
Embodiments of the present invention provide a robust method for sending Radio
Resource Control (RRC) in band over a shared downlink traffic channel to reduce the
likelihood of radio [ink failure and to reduce the number of calls that are dropped.
Conventionaily, RRC messages are unicast from a Radio Network Controller (RNC) to
the mobile station through a current serving base station. The present invention
introduces a bi-cast signaling mode for the RNC so that RRC messages may be bi-cast
by the RNC through the current serving cell and a target cell during a handover. User
data, however, is transmitted only from the serving cell to the mobile station. In one

example embodiment, both the current serving base station and the target base station



Conventional ly, RRC nessages are unicast froma Radio Network Controller
(RNC) to the nobile station through a current serving base station. The
present invention introduces a bi-cast signaling node for the RNC so that
RRC nessages nmay be bi-cast by the RNC through the current serving cell
and a target cell during a handover. User data, however, is transmtted
only fromthe serving cell to the nobile station. In one exanple

enbodi ment, both the current serving base station and the target base
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serving cell to request a handover to a specified target cell, the RNC goes
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acknow edge the handover request by the nobile station. The
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example, a reconfiguration message instructing the mobile station to change to the
target cell specified in the handover request. The mobile station also goes into a bi-cast
listening mode and listens for the acknowledgement of its handover request in both the
current serving cell and the target cell. When the acknowledgement is received, the
mobile station swiiches to the target cell for HSDPA and sends a handover complete
message to the RNC. Upon receipt of the handover complete message from the mobile
station, the RNC reverts back to unicast signaling mode.
On example embodiment of the invention comprises a method for executing a handover
implemented by a radio network controller, The radio network coniroller triggers a hard
handover of a mobile station from a current serving cell to a target cell responsive to a
signaling message from the mobile station. During the handover, the radio network
controller bi-casts radio resource messages to the mobile station through both the

serving cell and the target cell. User data is transmitted only by the serving cell until the

handover is complete.



station, the RNC reverts back to unicast signaling node. On exanple

enbodi nent of the invention conprises a nethod for executing a handover

i npl emented by a radio network controller. The radi o network controller
triggers a hard handover of a nobile station froma current serving cel
to a target cell responsive to a signaling nessage fromthe nobile
station. During the handover, the radio network controller bi-casts radio
resource nessages to the nobile station through both the serving cell and
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According to this example embodiment, the transceiver is configured to send a signaling

message to a radio network coniroller to initiate a hard handover from a current serving
cell to a target cell. The transceiver is further configured to listen for a response
message to the signaling message from the radio network controller in both the current
serving cell and the target cell.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 illustrates an example mobile communication network.
Fig. 2 illustrates an example mobile station.
Fig. 3 illustrates an example radio access network.
Fig. 4 is a call flow illustrating example signaling between the mobile station and radio
. access network during a handover.
DETAILED DESCRIPTION
Figure 1 illustrates an example wireless communication network 10 for providing mobile
communication services to one or more mobile stations 100. The term mobile station as
used herein refers to any portable communication device having the ability to connect

wirelessly to a communication network. The term mobile station includes, without



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 illustrates an exanple nobile
communi cation network. Fig. 2 illustrates an exanple nobile station. Fig. 3
illustrates an exanple radi o access network. Fig. 4 is a call flow
illustrating exanple signaling between the nobile station and radio access
networ k during a handover. DETAILED DESCRI PTION Figure 1 illustrates an
exanpl e wirel ess communi cati on network 10 for providing nobile
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net wor k connecting t'0 one or nore external packet data networks,
such as the Internet and one or nore radi o access netvvorks (RANs) 20. The
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i ncl ude goMpbHify $Wiohehbmeore ix@rnal packet data networks, such as the Internet,
and one or more radio access networks (RANs) 20. The core .network 30 is
responsible for switching and routing of calls between the mabile stations 100 and
external networks. The core network 30 may include a Mobile switching Center
(MSC) 32 for providing circuit-switched services and a Serving GPRS Support
Node (SGSN) 34 for providing packet switched services. The main function of the
RAN 20 is to provide mobile stations 100 with access to the core network 30. The
RAN 20 includes one or more radio network sub-systems (RNSs) 22. An RNS 22
comprises a radio network controlier (RNC) 24 and one or more base stations
(BSs) 26, referred to in the WCDMA standards as Node Bs. This application uses
the generic term base station (BS) instead of the WCDMA-specific term Node B.

The BSs 26 communicate with the mobile stations 100 over the air interface and
are normally associated with a cell. A BS 26 may provide service in more than
one cell. The RNC 24 is the network component that connects the RAN 20 to the
core network 30 and controls RAN functions. The RNC 24 manages BSs 26 and
radio resources within its domain and terminates Radio Resource Control (RRC).
RRC is a protocol that provides control over the mobile station by the RNC 24.
The RRC functions performed



(MSC) 32 for providing circuit-switched services and a Serving GPRS Support
Node (SGSN) 34 for providing packet switched services. The main function of
.the RAN 20 is to provide nobile stations 100 with access to the core
network 30. The RAN 20 includes one or nore radi o network sub-systens
(RNSs) 22. An RNS 22 conprises a radio network controller (RNC) 24 and one
or nore base stations (BSs) 26, referred to in the WCDVA standards as Node
Bs. This application uses the generic termbase station (BS) instead of
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takes advantage of the bursty nature of packet data to share the available radic

resources among a plurality of users and thereby make more efficient use of those
resources.

HSDPA provides a new transport channel for high speed packet delivery on the downlink
called the High Speed Downlink Shared Channel (HS-DSCH) and two new downlink
physical channels: the High Speed Physical Downlink Shared Channel (HS-PDSCH) to
carry user data, and the High Speed Shared Control Channel (HS-SCCH) {o carry
downlink signaling for identifying the mobile station being scheduled and for indicating
the transmission parameters needed by the mobile station to decode the HS-PDSCH.
HS-PDPA also adds one uplink channel called the High Speed Dedicated Physical
Control Channel (HS-PDSCH) to carry uplink signaling, such as ACK/NACK
{acknowledgement/ non-acknowledgement) signaling for H-ARQ operation and Channel
Quality Indications (CQI} for scheduling and rate control. HSDPA according to Release
5 of the WCDMA standard always operates in conjunction with a corresponding
Associated Dedicated Physical Channel {A-DPCH). The A-DPCH is used to send power
control commands and may also be used to send RRC signaling to the mobilé station

100. Release 6 of the WCDMA standard allows a serving base station to send RRC



t akes advantage of the bursty nature of packet data to share the avail able
radio resources anong a plurality of users and thereby nmake nore efficient
use of those resources. HSDPA provides a new transport channel for high
speed packet delivery on the dowlink called the H gh Speed Downl i nk
Shared Channel (HS-DSCH) and two new downlink physical channels: the High
Speed Physi cal Downlink Shared Channel (HS-PDSCH) to carry user data, and
the Hi gh Speed Shared Control Channel (HS-SCCH) to carry downlink
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data in each TTI based on factors such as the channel conditions reported by each
mobile station 100, the amount of data pending in the buffer for each mobile station 100,
the average throughput to each mobile station 100, and any Quality of Service (QoS)
guarantees. The scheduling algorithm is typically determined by the network operator.
During any given TTI, the BS 26 allocates up to 15 channelization codes to one or more
mobile stations 100.

The BS 26 identifies the mobile station(s) 100 being scheduled, the code aliccations,
and the transmission format via the HS-SCCH. The HS-SCCH is a fixed rate channel
(60 kbps, spreading factor=128) used to transmit downlink signaling before the start of a
corresponding TTl. The HS-SCCH is divided into two parts. Part 1 carries critical
information needed by the mobile station to begin demodulation of the HS-DSCH. Part 2
carries less critical information, such as a Cyclic Redundancy Check (CRC) and HARQ
process information. The BS 26 transmits the HS-SCCH two timeslots before the start
of the corresponding TTI. Both parts are transmitied with a mobile station specific mask
that identifies the mobile station 100 scheduled in the corresponding TTI.

The HS-DPCCH is an uplink channel! that carries signaling associated with HSDPA

operations. The mobile station 100 uses the HS-DPCCH to send a Channel Quality



each. A TTI is the basic unit of time used to schedule nobile stations 100
on the HS- DSCH. Scheduling is a function perfornmed by a schedul er | ocated
in the serving BS 26. The scheduler at the serving BS 26 determ nes which
nobil e stations 100 shall receive data in each TTlI based on factors such

as the channel conditions reported by each nobile station 100, the anpunt
of data pending in the buffer for each nobile station 100, the average

t hroughput to each nobile station 100, and any Quality of Service (Q0S)
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ACK/NACK indicator to the BS 26 on the H3-DPCCH to indicate whether the packet

data was successfully received.

Due to the complexity of coordinating downlink transmissions on the HS-DSCH in
different cells, soft handoff is not employed on the HS-DSCH when the mobile station
100 moves between cells. Instead, a hard handover is used. The RNC 24 is
responsible for controlling handovers. Handover control is part of the RRGC function
performed by the RNC 24.

The mobile station 100 measures the instantaneous Signal-to-Interference ratio, E./ |, of
the pilot signal received from each cell in its active set and requests service from the cell
providing the strongest signal. As the mobile station 100 moves into a boundary zone
between cells, the signal strength from the serving cell will diminish while the signal
strength from a neighboring cell in its active set will increase. When the signal strength
from the neighboring cell exceeds the signal strength from the current serving cell, the
mobile station 100 sends a handover request to the RNC 24 through the current serving
cell. The handover request identifies a target cell for the handover. The BNC begins a

reconfiguration process to reroute the packet data to the target cell and, in conventional



recei ved. The nobile station 100 nonitors the HS-SCCH to determ ne when it
I's scheduled to receive packet data on the HS-PDSCH Mre particularly,
the nobile station 100 decodes Part 1 of each HS-SCCH to determne if it
has been scheduled for the corresponding TTI. When the nobile station 100
I's scheduled in the corresponding TTl, it also decodes Part 2 of the

HS- SCCH and begi ns decodi ng the HS-PDSCH at the start of the designated
TTI. After decoding the HS-PDSCH, the nobile station 100 sends an ACK/ NACK

i ndi t to the BS 26 .t he HS- DPCCH t i.ndi wh h k d
e Cat on Pt serie & fesato et s Siang tabis A o0l atBE DG e R B o o
vas succe 2T _ ; & dow

ol oy BB 55, Bahd rbebiot &t b fcoouioh Tnepiftel B UAE balich N0 |

| nst ead, @oﬁ%&ﬁicﬁé%@fmé%l_r%ét%ewﬁﬁcﬂsenwﬁ hENfeverconipletd RIS idIng AN 24

control I i ng handovers. ndover control is part of the RRC function

performed tpugiide B¥Get28H to JomplRbhE Basdoabi. Othe B Lo B AMY tRGeticBiPadsDfeant aneous
Signal -to-Interference ratio, Ed to of the pilot signal received fromeach

cell in itike atd asvie sS&ting BS 26and @spiss sanswiiliag packed dateetodted mobilerstatiodi ng t he
strongest signal. As the nobile station 100 noves into a boundary zone
bet ween celobon theldSHFDGE. st rength fromthe serving cell will dimnish
while the signal strength froma nei %hbori ng@lcel | inits active set wll

i ncrease. Tesiongling reesgagas betwasndiehmobilesiation 406 arRNe A e v axeete deds t he
signal strength fromthe current seryvi ngac t he mb\&hﬁ station 100
r

sends a hdRBEMEr 2egdliesieiiG (ayernesignaling, g{éﬂeqsg@ A fereiPMeerving  cel I .
DD o e EMET s SR e 2 B bl dlop R BRI (T2 e,
cel | and, eiitnercng) B &viepmngS?PDSCH or over the associated DPCH. The possibility of

using in band RRC signaling on the HS-PDSCH was introduced in Release 6 of the

WOCDMA standard to reduce the radio resources dedicated for signaling. By using in

band signaling, the amount of base station power allocated to the A-DPCH is reduced

thereby increasing the power available for the HS-PDSCH.

One potential problem with in band signaling on the HS-DSCH is packet loss due to

deteriorating signal quality. When the mobile station 100 is operaiing in a boundary

region between two cells, the signal quality from the current serving BS 26 may fiuctuate

significantly. The handover procedure typically takes about 200 - 800 ms to complete

from the time that the mobile station 100 indicates the need for a handover. If conditions

deteriorate after the handover procedure is initiated, the mobile station 100 may not be

able to receive the RRC signaling from the serving BS 26, which will prevent the mobile

station 100 from completing the handover. RRC signaling for executing a handover is

referred to herein as handover signaling. if the mobile station 100 cannot complete the

handover, conditions may deteriorate to the point that the call is dropped.

To avoid a link failure during a handover, the RNC 24 may go into a bi-cast signaling

mode during a handover according to an embodiment of the invention. In the bi-cast
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systens, sends a reconfiguration nmessage back to the nobile station 100
through the current serving BS 26. Upon receipt of the reconfiguration
nessage, the nobile station 100 switches to the target cell and sends a
handover conplete nessage to the RNC 24 through the target cell to

conpl ete the handover. The BS 26 for the target cell assunes the role as
the serving BS 26 and begins transmtting packet data to the nobile station
100 on the HS-PDSCH. The signaling nessages between the nobile station 100

d RNC 24. dt . h . . .the R L 3
ol gnal i g SdtaTaes HEEee 2oy ARR A Saiifo B mibid AFolTIbD HESERD ) ne rnc
24 to th ' ' ) » ' h
- Poscr e fufrEbe:Ofla B %60 Snd [RIREbIdCE Elrnd hahdbyB o QUELAL N 1 R
signaling &Ba&@,%sa%ﬁgﬁgwgmﬁs kBRI IhR cBRbRasRing 53 2dah AreMCDVA

standard to reduce the radi o resources dedicated for signaling. By using in

band si gnaslehdﬂggbahawoa&qu@les% HRARRC D4 a$ infBteRONEIowr] tBE Alobitk dtaticheoA- DPCH i s
reduced thereby increasing the power avail able for the HS-PDSCH One

pot enti al rporitbisaine MEISCGHfobbotdl thei cgrantiseryingrBS 28a ddS-tRiSGEHet BS28b kertan| oss due
to deteriorating signal quality. Wien the nobile station 100 is operating
i n a bound&kyowledgginent df ttemadovenrequest! by WERBAsIygiasls, e atinoyletdgementhe
current serving BS 26 may fluctuate significantly. The handover procedure
typi cal | y maneesngsrsa handover cogpmans r@f@rr@gmm WCEOMA pparecraliauralient hat t he
nobil e station 100 indicates the need for a handove,'r@étlf condi tions

det er i or at@es&Rqeerif he &Rl HRHPBY 0B deteet frhacked farthe Makliesatip AO0BbiPe st ati on
L0 T e Rt e, B AR B PR, 2
R ke D SECRLSEYA U SRR ol EhFRER SR L, oo endove
condi ti oNnge iR e AgloR s Afirdr? the P24, He hbiife tdiBn 488 Switche oIREBRbet

BS 26b and sends a handover complete message, referred to in WCDMA as a

reconfiguration complete message, to the RNC 24 via the target BS 26b to complete the

handover. When the handover is complete, the target BS 26b becomes the serving BS

26a and begins transmitting forward link packet data to the mobile station 100. By bi-

casting messages to the mobile station 100 from both the current serving BS 26a and

the target BS 26b, there is a greater probability that the mobile station 100 will correctly

receive the reconfiguration message, and hence a lower likelihood of link failure or a

dropped cali. There may be times when the RNC 24 decides to switch the packet data

transmission fo a BS 26 other than the one the mobile station 100 indicated in its

handover request, i.e., when the RNC 24 moves mobile station 100 to another carrier

frequency or when cell B has high load conditions. In other words, RNC 24 can veto the

mobile station’s selection. In this scenario, RNC 24 still bi-casts the RRC signaling from

both the serving BS 26a and the target BS 26b during handover. Mobile station 100

should also bi-listen the source cell (A) and the target cell (B) in the handover request.

However, if the reconfiguration message indicates a move to yet another (third) cell

11



To avoid a link failure during a handover, the RNC 24 nmay go into a bi-cast
signaling node during a handover according to an enbodi nent of the
invention. In the bi-cast 10 signaling node, the RNC 24 bi-casts RRC
signaling to the nobile station 100 through both the current serving BS
26a and the target BS 26b during a handover. To save cell capacity, user
data, however, is transmtted fromthe current serving BS 26a. After

di iBanRse t bi |
station tERAEYS LERELSH Itgtdf B mdBlid Qalioh 108 P SR0T esbiifnd o' ©
t he targectel!BB),Zlﬁlenfmoblmstaaorknﬁwmmmnhamammmmwua!mﬂswr | n WCDVA

systens, the acknow edgenent nmay conprises a handover command, referred to
in WCDVA as a reconfiguration nessage. If the nobile station 100 detects a

packet farighhe ZmHQJ'shﬁté“st &l eﬂaﬁag% (?ﬁ’o&%e stater> el E t Etﬁrthﬁsﬁrs%%&h from

BSs 26, the nobile station begins decodi ng the packe
t he BS sendentipn heMphikestationn 10k Cpmﬂ(aescantmitms‘r@qumomﬁ)gmramt o2
RNC 24 the, nobi | on 100, switches t

h
Ten ane SRR el tort ArudRiEs T12630 09500t PicetaRe ficeisnm2bs e

reconfi gtRlatdlr@l]ltQ@Mcﬁhﬁri%é@ﬁéewéﬁfrbh?e}?&'q02!_43Nd1 @rafngﬁuﬂé}'rﬂ@r‘it &% 468 to
conpl ete the handover. Wen t handover is conplete, the target BS 26b

becomes trReceiven/irept e 1%afllé@ra, pEYlifiest a@%siﬂwmowelrtarmﬁrracewa& signstet

data to t I | B )

tati on 1009 S el Theentt doa el B P RIBE N b G Ban S,
there i s suitgabkaforrprpcedsiing bisttie thakebahe p’m@eésﬁh@tﬁbumﬂZ@OCDWthé te@shRct |y
receive thg:E?jl gcon i guration nmessage, and hence a | ower |ikelihood of |ink

failure & Btahiveanaag | conmeaee %C@@\I@ﬂwﬁar\m@h sigRalsQutout fiemi thes to
swi tch tfb%segﬁhqog g?@g; Wﬂﬁ@b% th 0@% &%@taﬁabﬁ@afer Hrh@nsﬂﬂ% {%HGRNC

nobi | e stati I'ts han reques
24 noves Tnabsﬂnéta’tm)mtoandom@ onaakaates trearmniabrg transmit sngnals onto an RF

carrier for transmission.

Baseband processing circuit 120 comprises a demodulator 122, decoding circuit
124, measurement circuit 126, control unit 128, encoding circuit 130, and
modulator 132. Demodulator 122 demodulates signals received over the air
interface to the mobile station 100 and supplies the demodulated signals to the
decoding circuit 124. Demodulator 122 may, for example, comprise a RAKE
receiver or chip equalization receiver. Decoding circuit 124 performs channel
decoding and separates user data from control signaling. The control signaling is
passed to control unit 128, which controls the overall operation of the mobile
station 100. The control unit 128, which may comprise one or more processors,
handles layer 2 and layer 3 signaling and outputs contro! signais to conirol
operation of the mobile station 100. The control signals, shown in dotted lines,
control the demodulator 122, decoding circuit 124, encoding circuit 130, and
modulator 132. Measurement circuit (MIC) 126 performs measurements on the
received signal and provides its signal quality measurements to the control unit
128. Encoding circuit 130 performs channel coding of user data and control
signaling. Modulator 132

12



frequency or when cell B has high | oad conditions. In other words, RNC 24
can veto the nobile station's selection. In this scenario, RNC 24 stil

bi -casts the RRC signaling from both the serving BS 26a and the target BS
26b during handover. Mobile station 100 should also bi-listen the source
cell (A) and the target cell (B) in the handover request. However, if the
reconfiguration nessage indicates a nove to yet another (third) cell 11
different fromcell B, or i ndi cat es that nDbiIe station 100 shoul d stay in
t he servi t on of> r transition in
the act ualogﬁtgﬁyd'geﬁatgg @FS@P%‘S ?”'IP\“IEi 3%0 {iﬂ% tgﬁ% 3tation 100
accordi ng t | feat-M 100 conprlses a radio

tﬁa&ﬁﬁgpﬁésﬁa}% Eﬁé&‘é&'ﬂ{e gﬁra {X%h!os céﬁ\%hbpﬂ

frequency to one~or nore antennas 112 and

baseband pf Qﬁ?%@%gﬁgm&k& fHak élémé@t@or a_cfh?ponaﬁs Qfﬂhﬁ‘rHorbllelgatuﬁﬂ@BréLﬁ:ﬁ%s el €cei ver
front end 104 and transmtter front end Recei ver front end 104

filters, ajgpbbdnd@ocessith drount) MY be uﬁ;ﬁl@nérﬂé‘@u%&ﬂa Gar@adi hardware and
Anal og-to-digital converter 108 converts the received signal to a digital

signal suctt@ireeFdrexamplo s bagehalyprotussing siedrgtndo prag bedeplamented asing 120. On
the transmt side, digital-to-analog converter 110 converts transmt

si gnal s ousppaial-durmpse hivdwateasiehasdnppplication spgeitt integratedldguit Ai@rardg si gnal s
suitable for transm ssion. Transmtter front end 106 nodul ates the anal og
transnit giregiammablaiagicevives suchasigele aEys ANERE RGO iMRYBEUHING Ao cessi ng
circuit 120 conerses a denodul ator 122, decodlng circuit 124, neasurenent

circuit 1ZCOMPYHRG dvicgsueh ﬁsz%m'céqﬂf‘iﬁ??’?fﬁ - gicroceptroligrRs digial slomaRIatessr 132
Rl St M I MR T Lo
cireuit 124 PR (ideorhtd i B ¥ingle YeviBS AR s 2 SREBASRS o2 RAKE

microprocessor, they may also be distributed among several devices.

Figure 3 illustrates the network components in the RAN 20 involved in & handover

according to the embodiments. The mobile station 100 is in a boundary region between

serving and target base stations denoted respectively by reference numerals 26a and

26b. Each BS 26a, 26b includes transceiver circuits 27 for communicating with the

mobile station 100 over an air interface and a contro! processor 28 for conirolling the BS

263, 26b. Each BS 26a, 26b connects to a radio network controller 24 which includes a

radio resource controller 25. The dotted lines in Figure 3 illustrate radio resource control

signaling between the BSs 264a, 26b and the RNC 24. On the uplink, the mobile station

100 sends radio resource control signaling to the RNC 24 through the serving BS 26a

and the target BS 26b. Radio resource control signaling from the RNC 24 to the mobile

station 100 may be unicast or bi-cast by the RNC 24. In unicast mode, the RNC 24

sends radio resource control signaling through the serving BS 26a to the mobile station

100. In bi-cast mode, the RNC 24 bi-casts the radio resource control signaling through

both the serving and target BSs 26a, 26b. As will be described in greater detail below,

the bi-cast mode may be used when a handover has been triggered to increase the
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receiver or chip equalization receiver. Decoding circuit 124 perforns
channel decodi ng and separates user data fromcontrol signaling. The
control signaling is passed to control unit 128, which controls the
overall operation of the nobile station 100. The control unit 128, which
may conprise one or nore processors, handles |ayer 2 and |layer 3 signaling
and outputs control signals to control operation of the nobile station
100. The control signals, shown in dotted |lines, control the denDduIator

%/ézéu?gﬁg%%ﬁyﬁh#t éﬂéf C'ggtﬁ]‘%l]%"‘%&éﬁed%éﬂé?ﬁogrcgﬁm isugpag@gl ved si gnal
and provi cM?osre rt?cuﬁé'%nﬁﬂ Wn‘-{s Jné E'Pc%%’zi ﬁ;ingB\tre? cB@mtagrg?Pr%&%r{ﬁﬁbraHéHt 128.

Encoding circ anne and control

si gnal i ng. é\éegg&b'lﬁét t.ﬂg%ﬁeﬁ%bﬂﬁaéﬁoahwt@a%b@&@@ trh@b.Sdagf@é@n fpyg from the

encoding circult to generate a transnit signal that 1s applled to the

di gi tal -t gngns ﬁggmwﬁ@eoaé%qubénw the BRLAPHAERRI 1BDESH by Radigral enent s or
conmponents of the nobi'le station 100, such as the baseband processing

ci rcui t 1Z@engmynebsurém@itesmntieiicatisg thg naed for adbydavbr. Tas dyendetaand  sof t war e.
For exanpl e, the baseband processing circuit 120 may be inpl enmented using
speci al - purpssitedgord teer servirgues oaly irlbotappitdastrbederarslpecast modent egr at ed
circuit (ASIC) and programmbl e |ogic devices such as gate arrays, and/or
sof t war e dirwili be appreciatediinat thg BSr26 andddvipt may bebmaleraeriedysingsa ariety of

m croprocessor, mcrocontroller or digital  signal processorzgéDSP

Furt her, ihgrdyafe awoawgrﬁeﬁ?rﬁé@pl@h%l?mﬁm apq FRIROFARRES 8f the B 48 B’Mj

[ t 120 b ted
Singl o ASPE A Se eGP Bk e Foectl &ﬁ%&?he&%ﬂ@%g‘b%%mﬁw PRiEaRNREIE cover a

devi ces. r\n} rat%d %ur(l:ullt (Hgltd’) %lt'l(? Srograﬁlma% eVBglc dg\? égg &Péfgétg a}rgﬁ, 5‘166%12 0 involved

in a handd
software or firmware running on a computing device such as a microprocessor,

microcontroller or digital signal processor (DSP). Further, it will be appreciated that the
elements and components of the BS 26 and RNC 24 may be integrated in a single
device, such as a single ASIC or microprocessor, or may also be distributed among
several devices. Also, if will be appreciated that the BS 26 and RNC 24, while shown as
separate nodes, by be integrated in a single node.

Fig. 4 is a call flow diagram illustrating an example handover according to the
embodiments. In the example illustrated in Figure 4, the mobile station 100 is involved
in an ongoing high speed packet data session with cell A as the serving cell (8C) (step
a). At this point, the active set {AS) for the mobile station 100 consists of cell A. While
the mobile station 100 is operating on the HS-DSCH, the mobile station 100 monitors the
signal strength from the cells in its active set. Additionally, the mobile station 100
monitors the signal strength from one or more neighboring cells which, in this example,
includes cell B. When the signal strength from cell B reaches a predetermined threshold
(step b), the mobile station 100 sends an event notification {addition of a celt to the AS is

denoted Event 1A in WCDMA), as an RRC message to the radio neiwork controller 24
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according to the enbodi nents. The nobile station 100 is in a boundary
regi on between serving and target base stations denoted respectively by
ref erence nunerals 26a and 26b. Each BS 26a, 26b includes transceiver
circuits 27 for communicating with the nobile station 100 over an air
interface and a control processor 28 for controlling the BS 26a, 26b. Each
BS 26a, 26b connects to a radio network controller 24 which includes a
radi o resource controller 25. The dotted lines in Figure 3 illustrate radio
resource contr ol signalin bet ween t he BSs the RNC 24. On the

 ng _ bet e | $6a, 26b ag% .
uEI i nk, tngli:]rﬁbiTI“ﬁ eé'h"&t“PH tiopjriogestdy @itk GITUURIPEMEM MIPYLi gnal i ng to
t RNC 24 i B di
re_(saour ce d‘&h\“’:”glfjoq‘grf)@fﬁgﬂ’ls a(ra?ra\ﬁli’ep%ﬂ?'@ﬁia ﬁﬁé@ﬁs t%%%[nh@é Hngtjsf@ ?OEF gtCF gnl 200 rra_ybe
uni cast or, bz ﬁ%sﬁtonpt}{e Fﬂﬁgﬁy&:}e@é}bhﬁﬁﬁ%ﬁ'sgﬁﬁa% @eséééggdim%@éagé‘ﬁnds radio

resource contr Si gha e serving BS 26a to the nbbile station

100. In bi i 168 &1dpNG. AlICD4 A85dchad BRoriAHARNMRSRHGLCS 8BS T Ol
si gnal i ng ﬂ'? @ghlgkr?gﬁgt ?l@ﬁle serving and targe? BSs £6a, g%b. As will be

descri bed dghn BsIERineIdife hédebsd?g IninatidnTer th BS@Btin caIlB Ry upteused when a
handover has been triggered to increase the 13 probability that the nobile

station 1Q@niddibn foakeinyisilctdietion add.rhisdsfoumation twhteoine sdegtiglof thg MS Mor e
particularly, the RNC 24 may bi-cast a handover command or reconfiguration
message i nooythe HSCCEH ecrambliigeodeshdingusedOete.d he innbpiie stetion K0 afdecdli - cast
signaling node may be triggered by a handover request fromthe nobile
station 10Dto itsraclyp sgt (slegrieand sendseaipadiverseladdiloneamnielp A1eesagsd? B8t i ng t he
need for a handover. The user data is transmtied fromthe serying cell
only in bdiNC ghistepdt Theadive et aditieR Brestagads sant '”\M“ICPStH@d&ﬁUPB& 'é?ed t hat

e oS 2 el e BT e Bl BARRS 20,
00 et P S TRl 15,25 BbiediBR S 6o BEHA WHaFooneh it ifhe B 4481 1 O
change the serving cell (step i). The handover request (denoted Event 1D in WCDMA)
triggers a radio link reconfiguration at the RNC 24 and the mobile station 100 listens on
the HS-SCCH from both cell A and cell B for an acknowledgment of the handover
request (step j). The RNC 24 bi-casts a reconfiguration message to the mobile station
100 through both cell A and cell B. User data is still sent through cell A, the serving cell,
to the MS. The MS 100 enters bi-listening mode and starts to listen on HS-SCCH from
both cell A and B. (step k). Upon receipt of the reconfiguration message from either cell
A or B, the mobile station 100 ends the bi-listening mode, switches to the downlink traffic
channel in cell B, and sends a reconfiguration complete message to the RNC 24 (step |).
The reconfiguration complete message is transmitted on the uplink dedicated physical
data channel (UL-DPDCH) to the base stations 26a and 26b in cells A and B, and
decoded by the RNC. The packet data session then continues with cell B as the serving
cell (step m).
The present invention may, of course, be carried out in other ways than those

specifically set forth herein without departing from essential characteristics of the
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integrated circuit (ASIC) and progranmmabl e | ogi c devices such as gate
arrays, and/or software or firmmvare running on a conputing device such as
a mcroprocessor, mcrocontroller or digital signal processor (DSP).
Further, it will be appreciated that the elenents and conponents of the BS
26 and RNC 24 may be integrated in a single device, such as a single ASIC
or mcroprocessor, or nmay also be distributed anong several devices. Al so,
it will be appreciated that the BS 26 and RNC 24, while shown as separate
nodes, by be integrated in a single node. Fj a call flow diagram

.4
1 ust r at i TR oe RPN ETRRS TR ATE & B Frycieciieal i aRRetn R SERIE, { he
exanple illustrated. in Figure 4, the nmobile station 100.is |nvoly in an
ongol ng hifH TehEatCiacd A damees sbdhg i fe BeRinEhe s aRue R Ce | " SO
(step a). i I ; I for the nobile station 100
consi sts Otpé%@q%%&%ﬁa&e .B{gﬁg@&n%géggﬁ,g%cggﬁ%@ 00 is operating on the
HS- DSCH, the nobile station 100 nonitors the signal strength fromthe
cells inits active set. Additionally, the nobile station 100 nonitors the
signal strength fromone or nore neighboring cells which, in this exanple,
includes cell B. Wien the signal strength fromcell B reaches a
predeterm ned threshold (step b), the nobile station 100 sends an event
notification (addition of a cell to the ASis denoted Event 1 A in WDW),
as an RRC nessage to the radio network controller 24 14 (step c). The event
notification triggers a radio link addition procedure at the radio network
controller 24, and the nobile station 100 |istens on the HS-SCCH for RRC
nmessages fromthe RNC 24 (step d). RNC 24 sends an active set addition
message to the nobile station 100 (step e€). RNC 24 al so sends a
confirmation nessage to the BS 26 in cell B including necessary
information for the BS 26 in cell Bto set up the connection to the nobile
station 100. This information includes the identity of the M
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100, the HS-SCCH scranbling codes being used, etc. The nobile station 100
adds cell Btoits active set (step f) and sends an active set addition
conpl ete nmessage to the RNC 24 (step g). The active set addition nessage
is sent in unicast node through the serving cell A \Wen the signal
strength fromcell Bis greater than the signal strength fromcell A (step
h), the nobile station 100 sends a handover request to the RNC 24 to
change the serving cell (step i). The handover request (denoted Event 1 D
in WCDVA)  triggers a radio |ink recomisuration at the RNC 24 and the
nmobil e station 100 listens on the HS-SCCH from both cell A and cell B for
an acknow, edgpedidinatiifig inatholi anplemented hg @uradid nétsioeipcgntrolieitier dRblItiRg abi - casts a
reconfiguration nmessage to the nobile station 100 through both cell A and
cell B. Uasl hateibderiof asidbilé station rechiving gphciet Hatadn a shareskdowntigk taffi¢, to t he
M5. The MS 100 enters bi-listening node and starts to |listen on HS- SCCH
from botchamedl|sail metoBeon(ise@: k) . Upon recei pt of the reconfiguration
nmessage fromeither cell A or B, the nobile station 100 ends the
bi -1i st eni ng mitikding swatcthersiover of haid dioie Btakion frerm ki curreatragndng celldfoael | B, and
sends a reconfiguration conplete nessage to the RNC 24 (step I). The
reconfiguration cotasgeicell raspersine tb$ signalinginessage dom pid mpbilestativadi cat ed
physi cal data channel (UL-DPDCH) to the base stations 26a and 26b in cells
A and B, and biteasiite tadigreseigcrpmtrormessager 60 saidshared slowalinkitiadie cont i nues
with cell B as the serving cell (step . The present invention may, of
course, be carri edcbanne| hroyoh dpthaajdscuneahsaryipg eoll anglewaid targsf P8l A9 or t h
herein wi thout departing fromessential characteristics of the 15
i nvention. The pre§@fthaBiRYSHiIAENts are to be considered in all respects as
illustrative and not restrictive, and all ¢ es comng Wthin the
meani ng and ed¥li-AstiRhEser datapn ?ﬂdesqaﬁ‘@?m%g%ﬁg%ﬁ%%?ogghH'{eecﬁ’firgapto be
enbraced therein. . . ,

serving cell during said handover.

2. The signaling method of claim 1 wherein said signaling message comprises a

handover request.

3. The signaling method of claim 1 wherein said signaling message comprises a

signal strength measurement report.

4. The signaling method of claim 1 wherein bi-casting radio resource control
messages comprises bi-casting a handover command to said mobile station through

both said current serving cell and said target cell.

5. The signaling method of claim 1 wherein bi-casting radio resource control
messages comprises transmitting said radio resource control messages to said mobile
station in band over said shared downlink traffic channel from both said current serving

cell and said target cell.
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16 CLAIM5 1. A signaling nethod inplemented by a radio network controller
for executing a hard handover of a nobile station receiving packet data on
a shared downlink traffic channel, said nmethod conprising: initiating a
hard handover of said nobile station froma current serving cell to a
target cell responsive to a signaling nmessage fromsaid nobile station

bi -casting radio resource control nessages on said shared downlink traffic
channel through both said current serving cell and said target cell during
sai d hangpver ThaR@nkHg A&Rbd BLIAIGE wikitia saidl shaied dalitidraitetanndg traffic
channel through the current serving cell during said handover. 2. The

si gnal i ngomptseh HighEpabdDbwhintr SHaned@hahnei, H1SaDE0K, inesyRigbaredOte ses a
handover request. 3. The signaling nethod of claiml wherein said signaling
nmessage @Vigibh MRtipe Acees) IVCBMAesEtdn.measur enent report. 4. The signaling
met hod of claim1 wherein bi-casting radio resource control mnessages
conpri ses bi-casting a handover command to said nobile station through

both said current serving cell and said target cell. 5. The signaling

met hod of7. cl aiAmadliowtebrark nortiollerfot @ raglia aatiess netwolly sald mghin neforknessages
conprises transmtting said radio resource control nessages to said nobile
st ati on icentrelled covprisinga tdivhrasaucaienntrolletioperative o channel from both said

current serving cell and said target cell. 17 )
initiate a hard handover from a current serving cell to a target cell responsive to a

signaling message from said mobile station;

bi-cast radio resource control messages to said mobile station on said shared
downlink traffic channel through both said current serving cell and said
target cell during said handover; and

uni-cast user data on said shared downlink traffic channe! through the current

serving cell during said handover.

8. The radio network controller of claim 7 wherein said signaling message

comprises a handover request from said mobile station.

9. The radio network controller of claim 7 wherein said signaling message

comprises a signal strength measurement report from the mobile station.
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6. The signaling nethod of claim5 wherein said shared dowlink traffic
channel conprises a Hi gh Speed Downlink Shared Channel, HS-DSCH, in a

W deband Code Division Miltiple Access, WCDVA, system 7. A radio network
controller for a radio access network, said radio network controller
conprising a radio resource controller operative to: initiate a hard
handover froma current serving cell to a target cell responsive to a
signaling nessage fromsaid nobile station; bi-cast radio resource contro
messages 10 Saihg ramd hét@ofd @ntrelikr onclsiai HwhdeinaHe ratimvekbburke nkeeddges bshannel

t hrough both said current serving cell and said target cell during said
handover ;cagind thimolsiRSstatios efirodgt Saidcurtsnt dersing iceltlarttbsand iardet telbihélude 2hannel
through the current serving cell during said handover. 8. The radio

net wor k grantiswelr rezjuestft cl ai m 7 wherein said signaling nessage conprises a
handover request fromsaid nobile station. 9. The radio network controller
of claim?7 wherein said signaling nessage conprises a signal strength
measurenent report fromthe nobile station. 18 10. The radi o network
control | en. of Thkaadio Fetwods @introlidnef ¢laidi D wherstngaicbradiogwhwark controllerdst to t he
nobil e station through said current serving cell and said target cel

i ncl ude apetadinel viircastagdie sesource coming mesgagesiie said mobile statien indandpver aj m 7
wherein said radio network controller is operative to bi-cast radio

r esour ce athareddowniisls tigfe channgtram helbispid asrat servinchea and saiddargetcelinar ed
downlink traffic channel fromboth said current serving cell and said
target cell. 12. The radio network controller of claim1ll wherein said

downl i nk traffic channel _ . .
12. The radio network controller of ¢claim 11 wherein said downlink traffic channel

comprises a High Speed Downlink Shared Channel ,HS-DSCH, in a Wideband Code

Division Multiple Access ,WCDMA, system.

13. A signaling method implemented by a mobile station for executing a handover in
a mobile communication network, said method comprising:
sending a signaling message to a radio resource controller to initiate a hard
handover from a current serving cell to a target cell; and
listening on a shared downlink control channel in both said current serving cell

and said target cell for a response message to said signaling message.

14. The signaling method of claim 13 wherein the signaling message sent by said

mobile station to trigger the hard handover comprises a handover request.
15.  The signaling method of claim 13 wherein the signaling message sent by said

mobile station to initiate the hard handover comprises a signal strength measurement

report.
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conprises a Hi gh Speed Downlink Shared Channel ,HS-DSCH, in a Wdeband Code
Division Miultiple Access WCDVA, system 13. A signaling nethod inpl enented
by a nobile station for executing a handover in a nobile conmunication
networ k, said nethod conprising: sending a signaling nessage to a radio
resource controller to initiate a hard handover froma current serving
cell to a target cell; and listening on a shared downlink control channel
in both said current serving cell and said target cell for a response
nessage 4@ Saife SigaAitlg rAGhOEESHRIM. 13 witkreir Bsid Shgealdowglinkeohod chénnel ai m 13
wherein the signaling nessage sent by said nobile station to trigger the
hard hang®y elighcshEet ishafedaCdnaaliOnatnel, BIGLSGCH, it a Wilkkarsi Qousl Divigionet hod  of
claim 13 wherein the signaling message sent by said nobile station to

i nitiate MtIdAcEsBANGDWEY, sgsiempr i ses a signal strength neasurenent report.
19 16. The signaling nethod of claim 13 wherein said shared downl i nk
control channel is a H gh Speed Shared Control Channel, HS-SCCH, in a

W deband Code Division Miltiple Access, WCDVA, system 17. The signaling
met hod of17c| aiTire S§nélingtrhethod oinglaiinsiGrfgrther sompiising listerdng 1@ saldaheted downl i nk
control channel for both said current serving cell and said target cell to
det ect a dosolirgceontrd dheemst fir bothssicsuresnt serying pelhand seissiaesbcelHo detertd ed
downlink traffic channel. 18. The signaling nmethod of claim 17 further
conpri si rsghedsdesi tiansmissipnf paid iresponesspesssee 9B sshgeed dowplintdtrallieshasagld shar ed
downlink traffic channel. 19. The signaling nethod of claim 18 wherein said
shared downlink traffic channel conprises a Hi gh Speed Downlink Shared

Channel, HS-DSCH, in a W deband Code . o , .
18. The signaling method of claim 17 further comprising receiving said radio

response message in band over said shared downiink traffic channel.

19. The signaling method of claim 18 wherein said shared downlink traffic channel
comprises a High Speed Downlink Shared Channel, HS-DSCH, in a Wideband Code

Division Multiple Access, WCDMA, system.

20. The signaling method of claim 13 further comprising sending a confirmation

message to said radio network controller upon receipt of said response message.

21. A mobile station capable of receiving data on a shared downlink traffic channel,
said mobile station comprising:
a transceiver to transmit and receive data, including radio resource control
messages; and
a control unit to control said transceiver, said transceiver configured to:

send a signaling message to a radio network controller to initiate a hard
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Division Multiple Access, WCDVA, system 20. The signaling nmethod of claim
13 further conprising sending a confirmation nessage to said radio network
controll er upon recei pt of said response nessage. 21. A nobile station
capabl e of receiving data on a shared downlink traffic channel, said
nobil e station conprising: a transceiver to transmt and receive data,

i ncluding radio resource control nessages; and a control unit to control
said transceiver, said transceiver configured to: send a signaling nessage

to a radi o network contkrgddoRér ofn biRUkre@isendhdtlith a Zigdtaamiawar form a
current serving cell to a target cell; and listen for a response nessage to

sai d signaling messaeefdraaessonké meastige to 8BSt wnklimahéssabd romaaidaagibar ed
downl i nk control channel in both said current serving cell and said target

cell. 22. The nobile st aétwark aintrolletiomaXhamdtetointink dudtrolstianod! iruboth i S
configured to send a handover request to the radio network controller to
initiate the hard handogait cu2ént séhvingnebiahe sait &drgetreethf cl ai m 21 wherein the
control unit is configured to send a signal strength neasurenent report to
the radio network controller to initiate the hard handover. 24. The nobile
station of claim 21 wherein said shared downlink control channel is a High
Speed Sha&2ed Ciwetmakile Statiomel Glaitd1S@@FEin ithe eontloetiancordoared B sensicon Ml ti pl e
Access, WCDMVA, system 25. The nobile station of claim 24 wherein the
cont rol Whaintloves resuirstitg thegddiometwask epntepher tg dnitigte therhadd braVYenk cont r ol
channel for both said current serving cell and said target

23.  The mobile station of claim 21 wherein the control unit is configured to send a

signal strength measurement report to the radio network controller to initiate the hard

handover.

24, The mobile station of ¢claim 21 wherein said shared downlink control channel is a
High Speed Shared Control Charnel, HS-SCCH, in a Wideband Code Division Multiple

Access, WCDMA, system.

25, The mobile station of claim 24 wherein the control unit is configured to listen on
said shared downlink control channel for both said current serving cell and said target
cell for a scheduled transmission of said response message on a shared downlink traffic

channel.

26. The mobile station of claim 25 wherein the mobile station is configured to receive

the response message over the shared downlink traffic channel.

27. The mobile station of claim 25 wherein the control unit sends a confirmation

message to said radio network controller upon receipt of said response message.

21



cell for a scheduled transm ssion of said response nessage on a shared
downlink traffic channel. 26. The nobile station of claim25 wherein the
nobile station is configured to receive the response nessage over the
shared downlink traffic channel. 27. The nobile station of claim25 wherein
the control unit sends a confirmation nessage to said radi o network
controll er upon recei pt of said response nessage. 21 28. A conputer
readabl e nedium storing code for controlling a nobile station, said code
i ncl udi ngg. cogecdmiutet dekidabl rhdBurfiefiihg codefor eshtloing amtbbile Siagtdlsaidg message
to a radio resource controller to request a hard handover froma current
serving Gehéinchding: target cell; code for causing the nobile station to
| isten on a shared downlink control channel in both said current serving
cel | and sai dchaé @etamsiid thé afobile statigroiosend a sigaalthg sespage tamradisssage.  29.
The conputer readabl e nmedi um of claim 28 wherein said shared downl i nk
control channel i sesautdegbnitpieeth rétyaestd h@arhandbveCramretyrredSse@@aicell n a
W deband Code Division Miltiple Access, WCDVA, system 30. The conputer
readabl e nedi um of tech &rget28lwherein the code for causing the nobile
station to listen on said shared downlink control channel in both said
current ser vicade foe chusingthe aiabile statien todiglen oh@rsharaddowpatinlecaryrokeliagngi gnal i ng
nmessage causes the nobile station to listen for a schedul ed transn ssion
of said response nmisbailysaidguaentshainad-ell onf saif flargetsel for adheenes tosid A
conput er readable medi um storing code for controlling a radi o network
signaling message.

29. The computer readable medium of claim 28 wherein said shared downlink conirol
channel is a High Speed Shared Control Channel, HS-SCCH, in a Wideband Code

Division Multipte Access, WCDMA, system.

30. The computer readable medium of claim 29 wherein the code for causing the
mobile station to listen on said shared downlink control channel in both said current

serving cell and said target sell for a response to said signaling message causes the
mobile station to listen for a scheduled transmission of said response message on a

shared downlink traffic channel.

31. A computer readable medium storing code for controlling a radio network
controller, said code including:
code for causing the radio network controller to initiate a hard handover of said
mobile station from a current serving cell to a target cell responsive to a

signaling message from said mobile station;
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controller, said code including: code for causing the radi o network
controller to initiate a hard handover of said nobile station froma
current serving cell to a target cell responsive to a signaling nessage
fromsaid nobile station; 22 code for causing the radio network controller
to bi-cast a radio resource control nessages on said shared downlink
traffic channel through both said current serving cell and said target

cell during said handover; code for causing the radio network controller to

uni - cast user cdaé foredusidy the Fatid RstwolkuntrbIRk td biahbt Lragidassircd duneragh t he
current serving cell during said handover. 23

messages on said shared downlink traffic channel through both said
current serving cell and said target cell during said handover;
code for causing the radio network controller to uni-cast user data on said shared

downlink traffic channel through the current serving cell during said

handover.
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