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Field
[1001] The present invention relates generally to the field of
communications, and more particularly, to data communications in a

communication system.

Background

[1002] In a communication system, a mobile station may receive data
communications from a number of base stations. The mobile station may move
from the coverage area of a first base station to a second base station. As a
result, the channel condition for receiving communications from the second
base station may be more favorable than the first base station. The mobile
station, thus, may select the second base station for receiving communications.
However, after the selection, the mobile station may not have a reliable method
of informing the first base station that a switching of the communication to the
second base station is necessary. The method of informing the first base
station also need to provide for the communication system a reliable way of
timely switching the source of the communication for the mobile station for
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base stations. The mobile station transmitter transmits the punctured
transmission to the first base station to indicate a desire to switch a source of
transmission of traffic data from the first base station to the second base station.
The base station receiver receives the punctured transmission of the channel
quality indicator data of the first base station with null channel quality indicator
data that is covered with Walsh code assigned to the second base station of the
multiple base stations. A controller switches the source of transmission of traffic
data from the first base station to the second base station based on receiving
the punctured transmission.

BRIEF DESCRIPTION OF THE DRAWINGS
[1003] The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when taken
in conjunction with the drawings in which like reference characters identify
correspondingly throughout and wherein:
[1004] FIG. 1 illustrates a communication system capable of operating in

accordance with various embodiments of the invention;



WO 03/ 059002 PCT/US03/00136 3 [10051 FIG 2 illustrates a conmmunication
systemrecei ver for receiving and decoding received packets of data in
accor dancwowsbrooar i ous aspects of the invention; [1006] PET@S0800136
illustrates a comruni cation systemtransmtter for transmtting data
packets in accordance with various aspe8ts of the invention; [1007] FIG 4
illustrates a transceiver system capable of operating in accordance with
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Detailed Description of the Preferred Embodiments
[1011] Generally stated, a novel and improved method and apparatus

provides for switching source of communications to a mobile station in a
communication system for continuing transmission of data to the mobile station.
The mobile station is able to inform a first base station of the need for the
switching, and receive continuous communications after switching the source of
communications from the first base station to a second base station. The
switching of the source of communications may be necessary due to a detection
of a more favorable channel condition between the mobile station and the
second base station. One or more exemplary embodiments described herein
are set forth in the context of a digital wireless data communication system.
While use within this context is advantageous, different embodiments of the
invention may be incorporated in different environments or configurations. In
general, the various systems described herein may be formed using software-
controlled processors, integrated circuits, or discrete logic. The data,
instructions, commands, information, signals, symbols, and chips that may be
referenced throughout the application are advantageously represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical
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combi nation thereof. In addition, the bl ocks shown in each block di agram
may represent hardware or method steps. 4[1012] Mre specifically, various
enbodi nents of the invention may be incorporated in a wireless
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France.

[1013] FIG. 1 illustrates a general block diagram of a communication
system 100 capable of operating in accordance with any of the code division
multiple access (CDMA) communication system standards while incorporating
various embodiments of the invention. Communication system 100 may be for
communications of voice, data or both. Generally, communication system 100
includes a base station 101 that provides communication links between a
number of mobile stations, such as mobile stations 102-104, and between the
mobile stations 102-104 and a public switch telephone and data network 105.
The mobile stations in FIG. 1 may be referred to as data access terminals (AT)
and the base station as data access network (AN) without departing from the
main scope and various advantages of the invention. Base station 101 may
include a number of components, such as a base station controller and a base
transceiver system. For simplicity, such components are not shown. Base
station 101 may be in communication with other base stations, for example
base station 160. A mobile switching center (not shown) may control various
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transmissions to the mobile station may be over a number of time frames. The
time frame may have 16 time slots, and each time slot may be 1.25 mSec long.
As such, a mobile station may be assigned a time slot for receiving
communication from the base station. The mobile stations may decode the
received forward link to find whether any data is being communicated for its
user. Mobile stations 102-104 communicate with base stations 101 and 160 via
corresponding reverse links. Each reverse link is maintained by a reverse link
signal, such as reverse link signals 107-109 for respectively mobile stations
102-104. The reverse link signals 107-109, although may be targeted for one
base station, may be received at other base stations.

[1015] Base stations 101 and 160 may be simultaneously communicating
to a common mobile station. For example, mobile station 102 may be in close
proximity of base stations 101 and 160, which can maintain communications
with both base stations 101 and 160. On the forward link, base station 101
transmits on forward link signal 106, and base station 160 on the forward link
signal 161. On the reverse link, mobile station 102 transmits on reverse link
signal 107 to be received by both base stations 101 and 160. On the reverse
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stations. The base station may use the CQI information for determining the
transmission power level to the mobile station and the transmission data rate.
In accordance with various aspects of the invention, the base station uses the
transmissions of CQI information from the mobile station on the R-CQICH for
determining when to handoff the forward link transmission from one base
station to another base station or one sector of a base station to another sector.
When a traffic data channel is assigned to the mobile station, the mobile station
transmits CQI feedback information on the R-CQICH every 1.25 mSec. Each
transmission on the R-CQICH carries either the full CQIl information or a
differential CQIl value. The full CQl information is an absolute value of an
estimate of the signal strength of the pilot signal of the base station. The
differential CQI value is a positive or negative increment value of the most
recently transmitted full CQI value. Differential CQIl values are interpreted in a
cumulative manner. The best current CQIl estimate at the base station is the
most recently received full CQIl value. In case of differential reporting, the
current CQIl value is the most recent full CQIl value plus the sum of all
differential CQIl values that were subsequently transmitted. Each R-CQICH
transmission is based on a measurement of a particular pilot signal associated
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receiver. The received RF signals are filtered, down-converted and digitized to

form RX samples at base band frequencies. The samples are supplied to a
multiplexer (mux) 202. The output of mux 202 is supplied to a searcher unit 206
and finger elements 208. A control unit 210 is coupled thereto. A combiner 212
couples a decoder 214 to finger elements 208. Control unit 210 may be a
microprocessor controlled by software, and may be located on the same
integrated circuit or on a separate integrated circuit. The decoding function in
decoder 214 may be in accordance with a turbo decoder or any other suitable
decoding algorithms.

[1019] During operation, received samples are supplied to mux 202. Mux
202 supplies the samples to searcher unit 206 and finger elements 208.
Control unit 210 configures finger elements 208 to perform demodulation and
despreading of the received signal at different time offsets based on search
results from searcher unit 206. The results of the demodulation are combined
and passed to decoder 214. Decoder 214 decodes the data and outputs the
decoded data. Despreading of the channels is performed by multiplying the
received samples with the complex conjugate of the PN sequence and assigned
Walsh function at a single timing hypothesis and digitally filtering the resulting
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condi tion
level. The moblle station may select one of the base stations in the active set

as the best candidate for transmitting data. The selection is communicated to
the base stations by covering the CQI information in the R-CQICH with the
Walsh code assigned to the selected base station. The base station controller
via backhaul 199 directs the data to the selected base station for transmission
to the mobile station on the forward link.

[1021] FIG. 3 illustrates a block diagram of a transmitter 300 for
transmitting the reverse and forward link signals, including the pilot data, traffic
data, and R-CQICH. The channel data for transmission are input to a modulator
301 for modulation. The modulation may be according to any of the commonly
known modulation techniques such as QAM, PSK or BPSK. The data is
encoded at a data rate in modulator 301. The data rate may be selected by a
data rate and power level selector 303. The data in each channel is also
covered with a Walsh function. Each channel may be assigned a Walsh
function. The CQI channel also has a defined Walsh function. When the CQl
channel data is transmitted, the data in covered with an assigned Walsh
function that corresponds to the selected base station. For example, there may

be a total of six Walsh functions corresponding to six different base stations.



base stations. Several of the base stations with good channel conditions
may be selected to forman active set of base stations. The active set of
base st avbDoass@pe capabl e of conmmunicating with the nobilpeTatsas/omBe at an
acceptable |evel. The nobile station nmay sel ect one of the base stations
in the active set as the best candidat® for transnitting data. The
selection is communicated to the base stations by covering the CQ
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because the CQI data during such a time may not be needed. In one
exemplary embodiment, various aspects of the invention may be incorporated in
a communication system operating in accordance with the commonly known
CDMA standard in a section referred to by CQI Feedback Operation.

[1022] The CQI feedback operation in one aspect includes selection of
the data rate for transmission of data based on CQI feedback information
received from a receiving destination. The data rate and power level selector
303 accordingly selects the data rate in modulator 301. The output of
modulator 301 passes through a signal spreading operation and amplified in a
block 302 for transmission from an antenna 304. The data rate and power level
selector 303 also selects a power level for the amplification level of the
transmitted signal in accordance with the feedback information. The
combination of the selected data rate and the power level allows proper
decoding of the transmitted data at the receiving destination. A pilot signal is
also generated in a block 307. The pilot signal is amplified to an appropriate
level in block 307. The pilot signal power level may be in accordance with the
channel condition at the receiving destination. The pilot signal is combined with
the channel signal in a combiner 308. The combined signal may be amplified in



null CQL data may be any data pattern. The data pattern may be

predeterm ned. The null CO01 data pattern may al so be any random dat a
pattern. Woosnsoaspect, the base station while receiving pamatsos/ed3ccO dat a
may ignore the null CQ data. The null CQL data may al so have a specific
val ue such that the val ue recogni zed bi0Othe receiving base station as null
CQ data that does not effect the use and operation of the CQL data.
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Received data are processed in received data processing block 402 in
processor 401. The processing of the received data generally includes
checking for error in the received packets of data. For example, if a received
packet of data has error at an unacceptable level, the received data processing
block 402 sends an instruction to transmit data processing block 403 for making
a request for retransmission of the packet of data. The request is transmitted
on a transmit channel. A receive data storage unit 480 may be utilized to store
the received packets of data. Moreover, when the channel condition with a
base station begins to deteriorate based on the frequency of retransmit
requests and the channel condition C/I, the mobile station may select a new
base station. Therefore, processor 401 in connection with control system 210
may be used for determining whether a new base station should be selected
based on the error level of the received data from a current base station. The
selection of the new base station is communicated, in accordance with various
aspects of the invention, by puncturing the R-CQICH transmissions with null
CQI data that are covered with the Walsh function of the newly selected base
station. Accordingly, the base station controller via backhaul 199 routs the data



I ncorporating receiver 200 and transmtter 300 for maintaining a

comuni cation link with a destination. The transceiver 400 may be

I ncor por awedsiomoa2 nobi l e station or a base station. A pr®cegasosoi8d may be
coupled to receiver 200 and transmtter 300 to process the received and
transmtted data. Various aspects of the receiver 200 and transmtter 300
may be conmon, even though receiver 200 and transmitter 300 are shown
separately aspec rece 200 and rans 300 may, share a
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and transmjhiking. Transmtter 300 receives the data for transm ssion on

I nput 405. Transmt data processing block 403 prepares the data for
transm ssi on oil0241 r Azhéngedn dne eelecRstbasagtatian mayPeaur a@nydimeleavsied i n

ar e pr oces SEigTe ¢ EEERGho B BRE DARLp A4 R cRaloB A8 Shih, EEREER “The
processi ngdafa stdeadge anit B0 stdias G@t@eéaih*)hésldfcthedééervédj@aka NEFor @xampler in
the received packets of data. For exa a received packet of data

has error Hie aystematR@playlow epde fow@tra@ém%en%at hepsypedatag Balorgck 402
sends an | Qﬁtrétrﬁﬁérﬂpss dhst 5%”?%%?3@@6 h‘éf 91% é'é?gtrdﬂrﬁ%r 40l ané\ﬁlﬂd& a

request f or fansm ssli on o dat a equest
transmtt edtatron arte aewly $ele¢tedrt&ise ﬂatrenmaz;ecdratirmeetramsxg&trmmdatﬂ&omeay be

utilized to ore the recejved packets of data., Moreover, when the channel
condi ti on a0, StauR gqrattl"ﬁn IEEIAIMEG: Uk i o a@'[?"f%ge@tmsmﬁs'f)r‘%quency

of ret ransmtéma&ﬁg@g&hé AEWIyt QSIe@fBH“b%'seC%ﬂbh' Ry Start BRABWTREH hffowingt | on

may sel ect a new se statron. Therefore, procesSor 401 in connectidn with
control sysateanspigsionayupetaisthe foaxioerer ailcrweng mwabaer ofa retrangmissiansat i on

shoul§ b0 SRS oP 58 bl Sr T e tgbng oLk p (el =

conmruni cat gdlected] BasEOstdamEe W th various aspects of the invention, by
puncturing the R-CQ CH transmssions with null ~CQ data that are covered
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stati on onnididiefstatian. dThe itransceiver 400 may be connected to another device. The
transceiver 400 may be an integral part of the device. The device may be a
computer or operates similar to a computer. The device may be connected to a
data network, such as Internet. In case of incorporating the transceiver 400 in a
base station, the base station through several connections may be connected to
a network, such as Internet.

[1026] When the mobile station determines that a change of the serving
base station is required, the mobile station invokes a sector/cell switching
procedure. To initiate the switch, in accordance with at least one exemplary
embodiment, the mobile station transmits in accordance with transmission of the
R-CQICH for a number of 20 ms periods of time. During the switching period,
the R-CQICH transmissions are punctured with transmission of null CQIl data
with the Walsh cover of the selected base station in a number of time slots in
the next time frame. The switching period may last for a number of time frames.
In such a case, the R-CQICH transmissions are punctured with transmission of
null CQIl data with the Walsh cover of the selected base station in a number of
time slots for the selected number of time frames as defined by the switching
period. The length of the switching period may depend on whether the



[ 1024] A change in the selected base station may occur at any tinme, even
before the retransm ssion of the data packet is conpleted. As such, the
recei ve watoa/os400r age unit 480 stores data sanples of theprceasoyvedscat a.
For exanple, the system 100 may allow up to four retransm ssions of the
same data. Before all retransmi ssions &e exhausted, the nobile station
may select a new base station. The newy selected base station may
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the switchi ng perio |ng perlo may depen
whet her thd00. The selection may be based on a number of different criteria, such as

receiving a stronger C/I pilot signal level from the second base station. The
second base station may be base station 160. At step 504, the mobile station
punctures the transmission of the R-CQICH used for transmission of CQI of the
first base station with null CQl data. The null CQI data, however, in accordance
with an aspect of the invention, is encoded with the Walsh cover of the second
base station. The puncturing of the R-CQICH may last for at least one time
frame for switching the base stations. During the switching period, the mobile
station may continue to receive transmission from the first base station. After
the switching period, the mobile station transmits at step 505 the CQlI
information of the second base station. The CQI information is encoded with
the Walsh cover of the second base station. The mobile station, accordingly,
receives at step 506 transmissions from the second base station.

[1028] Referring to FIG. 6, a flow diagram 600 provides an exemplary
flow of steps that may be performed by a base station in communication system
100 in accordance with various aspects of the invention. At step 601, a first
base station receives from a mobile station the CQI information of the first base

station. The CQI information is encoded with the Walsh cover of the first base



WO 03/ 059002 PCT/US03/00136 12 switching fromthe current to the selected
base station is an inter-cell switch or an intra-cell. An inter-cell sell
swi t chi ngworg/ob®obet ween two cells served by respectivel ycrhsobemss
stations 101 and 160. A intra-cell switching nay be between two sectors
served by respectively base stations 1013and 160. [1027] Referring to FIG
5, a flow diagram 500 provi des an exerrpl ary flow of steps that may be
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exenpl ary mode, only full C/I reports are sent. In the differential C/I feedback mode, a
pattern of full and differential C/I reports is sent. When the mobile station
decides to puncture the R-CQICH, it may use the full C/I mode for transmission
of the null CQIl data covered with the Walsh code of the selected base station.
Referring to FIG. 7, two examples of full and differential C/I feedback on the R-
CQICH are shown. In the first example 701, the CQI transmission is according
to a differential mode transmission. In example 701, the first time slot is used
for transmitting the full CQI information. The subsequent time slots in the time
frame are used for transmission of the differential CQl information. In the
second example 702, the CQI transmission is according to the full CQI
transmission mode. In the example 703, a differential mode transmission, the
transmission of CQI information on the R-CQICH is punctured during time slots
14 and 15. The puncturing transmissions during time slots 14 and 15 are
encoded with the Walsh cover of the newly selected base station. In the
example 704, a full mode transmission, the transmission of CQI information on
the R-CQICH is punctured during time slots 14 and 15. The puncturing
transmissions during time slots 14 and 15 are encoded with the Walsh cover of
the newly selected base station. The puncturing of the R-CQICH may be



flow of steps that nmay be perforned by a base station in conmmrunication
system 100 in accordance with various aspects of the invention. At step
601, a fiwseto3/obmse station receives froma nobil e stationpCras@dhoise

i nformation of the first base station. The CQ information is encoded with
the Wal sh cover of the first base WO 031459002 PCT/ US03/00136 13 station.
The first base station, at step 602, receives punctured transm ssion of
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transm ssion. In exanple 701, the first time slot is used for transmtting
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that switching the routing of data to a dlfferent base station should begin or has
started already. As such, the first base station may expect to cease
transmission to a mobile station within the time frames allocated for the
switching period. The second base station after detecting that its Walsh cover
is being used during the switching period may begin to prepare to start
transmission to the mobile station after the allocated number of time frames. In
another aspect, the transmissions of the CQI information on the R-CQICH may
be gated. A gated transmission of the R-CQICH may include no transmission
during the gated periods. For example, eight out of sixteen possible time slots
of one time frame may be gated. During the gated time slots, the transmitter
may not transmit at all. As such, the puncturing transmissions of the R-CQICH
in accordance with various aspects of the invention may take place during at
least one or more time slqgts that are allowed for transmissions.

[1030] Those of skill in the art would further appreciate that the various
illustrative logical blocks, modules, circuits, and algorithm steps described in
connection with the embodiments disclosed herein may be implemented as
electronic hardware, computer software, or combinations of both. To clearly
illustrate this interchangeability of hardware and software, various illustrative



transm ssion node. In the exanple 703, a differential node transm ssion,
the transmssion of CQ information on the RRCQ CH is punctured during
time slotwookdsmn 15. The puncturing transm ssions duringCriuse3/elies s 14
and 15 are encoded with the Wal sh cover of the newy sel ected base
station. In the exanple 704, a full note transm ssion, the transm ssion of
CQ information on the RCQCH is punctured during time slots 14 and 15.
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ggr for ms\de?énéj d@éﬂsﬁgrﬁ%@h%ﬁ?&g% %nlt'gr(gs‘ésq gﬁ S. = eerSE%S[P Eé;hﬁ‘%é‘%p @%_a@’aéﬁenﬁgy be

for severalmplerent! thes descrbdd nantiiematitand vayirte waysgder eshoby partivutar

contiguous time slots at different tinmes of the tine fr(a){arg., The odver | evel
may al so BBPUGatoBy oyt sMcheigyementation, degigionsnshrpid gt rfﬁS?rFP@EQ S a

nunber of i fr@%ﬁ E;eh@f fdddienf rames used for
punct uri ngcé%é))ﬁ%g e é’é%tgﬁhff)'%gcot ar{ggﬁﬁiee@.m\{érﬁfgghe cases, where the
swi t chi ng may [1688¥ aTheongriousreilustnativier dogicali drockspemodules)] asg biecuds t o
eight tinme franges, .During .these eight tine fragnme he .puncturing of

R 001 CH magerGiliedh iBcEoRTPaiaRy Wi, 1he . eRPOpsREE spasedr HEeMorER 28, ¢ he
CQ data tapemdniéd of Peritimedewith Us genetdl SourpBBe fﬁ%&cé&édﬂ,ub'diéﬁélasi%lﬂ;é!? nul |
data may be any data pattern. The data pattern is predeterm ned. During

t he swit chprageseei dBSR)hean apgiligatien bepasifics integeated bgiretst dABIGYy anbeldal sh

Fout i ng. of PEATIEle SRHF et (BRA) T ol BFlrafmAtd ottt Yisehie o
al ready. Agafuoh,trdrdistdi N6dic,harRerstbahaivaraycEnpesdnts 0 of ea8e cobiEtionssi on
to a nobile station within the tine frames allocated for the swtching

period. Ththeseebdrsignaedta paifprn the fwictiges sesreed hateint & ganamr-pyRrase i's

et 2o BRSSP 58 o RSB RBS L Ry RO ol I rdcspbry

frames. | nbe any conventional processor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of computing devices,
e.g., a combination of a DSP and a microprocessor, a plurality of
'microprocessors, one or more microprocessors in conjunction with a DSP core,
or any other such configuration.

[1032] The steps of a method or algorithm described in connection with

the embodiments disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination. A software
module may reside in RAM memory, flash memory, ROM memory, EPROM
memory, EEPROM memory, registers, hard disk, a removable disk, a CD-ROM,
or any other form of storage medium known in the art. An exemplary storage
medium is coupled to the processor such that the processor can read
information from, and write information to, the storage medium. In the
alternative, the storage medium may be integral to the processor. The
processor and the storage medium may reside in an ASIC. The ASIC may
reside in a user terminal. In the alternative, the processor and the storage
medium may reside as discrete components in a user terminal.



anot her aspect, the transm ssions of the CQ information on the R CQ CH may
be gated. A gated transm ssion of the R-CO CH may include no transm ssion
during t hwogamsmoperi ods. For exanple, eight out of sixteeaTmsssodBe tinme
slots of one tine frame nay be gated. During the gated tine slots, the
transmtter nmay not transmt at all. A&such, the puncturing transm ssions
of the RCQCH in accordance with various aspects of the invention nmay

t ake pl ace durj t - least. one or .npre tine s are .al |l owed, for
{ranshi ot ons. [133BoTgeUoRs SeRFrpr ol hE PRl sBpefisns L fibled o
that the vgsicpiable bhY WelrseH skifled 9fi thal arPh@ Gliske BPAskee SigseHt irfvenfos.

al gorithm steps described in connection with the enbodi nents di scl osed
herei n may The vajousendiicadions doethasgnembrginars evillcbepeadiy appaiiteto or

har dvar e anPoH o A8 271 3R e drbeHE P OE RIS Wb R R B bR 15
conponent s to ldtAeK smbvdlimeats, withbatiths , usndf sthepimveatiee faeunthdesThidetheabove
generally in terns of their functionality., Wether such functionality is

i npl ement e @TREEM MVEREPR iHROLIptanggCtloRpRted iR e embodiments Shawniieincat i on
and design i | ; V, : i1 §E% [ may
i npl enment P ﬁg‘%{é’;@? ?Bg%ﬂdgﬁﬁﬁtg%lﬁgﬁ %@p%n@‘?/’?r'%}?ﬁ%‘ﬁ&g%e ?Q'PH ac é'rp])éz'irn t% ?gllsjl ar
appl i cat i ofeatbreds disclbsédrpersient at i on deci si ons shoul d not be interpreted as
causi ng a depaj.tyr rom.the.scqpe of the present invention. [1031] The
vari ous iIIustL%#ﬂﬁewaghﬁﬁﬁ"ﬂﬁa&%s, nodul es, and circuits described in
connection with the enbodi nents di sclosed herein may be inplenented or
performed with a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a field
programmuabl e gate array (FPGA) or other programmbl e |ogic device, discrete
gate or transistor logic, discrete hardware conponents, or any conbi nation
t hereof designed to performthe functions described herein. A
general - purpose processor nmay be a m croprocessor, but in the alternative,
the processor may be any conventional processor, controller,

m crocontroller, or state machine. A processor nay also be inplenented as
a conbi nati on of conputing devices,



e.g., a conbination of a DSP and a m croprocessor, a plurality of

M Ccr opr ocessors, one or nobre mcroprocessors in conjunction with a DSP
core, orwemgostoher such configuration. [1032] The steps ectasowvdied or

al gorithm described in connection with the enbodinents disclosed herein
may be enbodied directly in hardware, itWwa software nodul e executed by a
processor, or in a conbination. A software nodule may reside in RAM
menory, flash nmenory, ROM nenory, EP . nmenory, EEPROM nmenory, registers,
hard di sk, a renpvable disk, a CD alB}® any other form of storage nedium
known in the art. An exenplary storage nediumis coupled to the processor
such that the processor can read information from and wite information
to, the stdrageAnmethad for gontiellingicommunications iemshuliniebage siationayo e

integral tg th [OCcess . _RQroc . storage medi um may reside
in an AS| C.%OFH@ 5‘%@'(@ Wa"%?&"?‘&ﬁ&%ﬁlﬁ‘ %éiegérg&gphgﬁgl . In the alternative,
the processor ap@dnbimitiag ehaoeel igamndmanoremai@f@sﬁ:ét pasetstatigmppeaiRt s i n
a user termnal. WO 03/059002 PCT/US03/00136 16 [1033] .The previ ous

descri pti omwliplenaass statiansdoBnBotavieEsR dinkscirnngl qadplity dndigatarechanneber son
skilled in rt: ivaakihon.  The vari ous

nodi fi cati 8%)2&9 g &'ﬁi@e@nﬁ% I %gﬁggé@m?? Pé@jﬁ?té%écﬁ% ?ag%@’ar ent tov tlhoge
skilled in the puhctusing ddic toersemittingpcharmedl qpalitie indieatohelata rof neaid Higst
applied to other enbodinepts without the use of, the inventive faculty.
This. “the. BaRRcIANGH MV Eh RbrEhaRngh Ahb Malicrtet dple an aeris s nu
embodi ment éhém%vlfhedyf ata VitH Wlsth BolE a36iPedad d Sseotddside SAABE of SARS St ent

with the princi nd novel features di'sclosed herein. [1034] Wat is
cl ai med i smuNipledags BDLNBCT/ US03/ 00136 17 Cains 1 A nethod for

controlling co ni.cat.ions.from nul tipl se. stat i ons;. L. tation
in a communi ca%ﬂs i ?%rﬁal% &w}qtgdeggﬁaﬁsr%?ssmn ttg éa%' f;rgp b%sengt%'llgﬁ t%
indicate a desire to switch a source of transmission of traffic data, for said

mobile station, from said first base station to said second base station.

2. The method as recited in claim 1 further comprising:
switching said source of transmission of traffic data from said first base

station to said second base station.

3. The method as recited in claim 2 further comprising:

receiving a traffic data transmission from said second base station.

4. The method as recited in claim 1 further comprising:
receiving a traffic data transmission from said first base station.

5. The method as recited in claim 1 wherein said puncturing is for a duration

of at least one time frame consisting of a plurality of time slots.

6. The method as recited in claim 5 wherein said puncturing includes using
at least one of said plurality of time slots.



transmtting channel quality indicator data of a first base station of said
mul tiple base stations on a reverse |ink channel quality indicator channel,
covered wohi3Medosh code assigned to said first base stati @aI/ysasietiseé i ng
said transmtting channel quality indicator data of said first base
station with null channel quality indictor data, and covering said null
channel quality data with WAl sh code assigned to a second base station of
said nmult pI e transmtting said un.ctured transm ssion to

t@? ations; L
said first base drethRdias recited ielainm 1JH§P%C?'B BW'¥ch a source of
transm ssi on of spfafihd Gafitfisdcoh@bad StatiBRPidr &satd Aduptle dfMtPaRsHAkSIohi 615t

base station to said Second base station. 2. The nethod as recited in claim
1 further traffirdatang: switching said source of transmission of traffic data
fromsaid first base station to said second base station. 3. The nethod as
recited in claim2 further conprising: receiving a traffic data

transm ssi gn franmmagicd e eentoliag eodirmunieationsfrorh@uipldibdsé stations t€@ i n
claim1 further conprising: recerving a traffic data transm ssion from said

first basemabileistationsin argempmttieationssystaNt @@MPHSIBgai m 1 wherei n sai d

puncturing is f?%ce"i\fﬂ#rgtt%fﬁ%lthe srazs%tﬁéﬁr?%? sQFerlult efb @E‘:st&?cg% $opf'dafl 2

plurality of ti as recite wherern said

punct uring mdl:mbudtaaouschmneatqdaaﬁystndm:mOﬂfdasamocﬂ sduurf&lsi byasefstatlm alats. WO
03/ 059002 PCT/ US03/ 00136 18 7.. The method as recited n cl %]hfurther
conpri si ng’e‘éeéﬁ%ckri“ﬁ"ng?h@ﬁf‘ﬁ Qg ipdicatos; ghamiels cﬁo"%‘? ‘%'chr code

transm ssi QFS@hedtté ahi first l?é’éeastaﬁonA nmet hod for controlling comruni cations
fromnultiple base stations to a nobile station in a comunication system

conpri sing: recetadiving pancturéd rtransbm)rsbhsaldrcmrmshqdalﬂuhmdl@ater Patseof
first baseaeniebhesm Srtonduli Bul RRaRnerarIL Matkas yaf aPear e afive -
covered W k| \YhkRRelCQity data with Walsh code assigned to a second base station of

said multiple base stations to indicate a desire to switch a source of

transmission of traffic data, for said mobile station, from said first base station to

said second base station.

9. The method as recited in claim 8 further comprising:
switching said source of transmission of traffic data from said first base
station to said second base station.

10. The method as recited in claim 9 further comprising:

transmitting traffic data from said second base station.

11.  The method as recited in claim 8 further comprising:
transmitting traffic data from said first base station.

12. The method as recited in claim 8 wherein said punctured transmission is

for a duration of at least one time frame consisting of a plurality of time slots.

13. The method as recited in claim 12 wherein said punctured transmission
includes using at least one of said plurality of time slots.



assigned to said first base station; receiving punctured transm ssion of
said channel quality indicator data of said first base station with null
channel qwalastogooondi cat or data, and covered said null chaemalsosjoaBéty data
wi th Wal sh code assigned to a second base station of said nultiple base
stations to indicate a desire to switchi® source of transm ssion of
traffic data, for said nobile station, fromsaid first base station to

sai d second base statjon. 9. The nethod as recited .in claim8 further
conpri si ng14swi ﬁ—&ﬁirﬂﬁt@gi"ﬁ f§8&_‘?<§g‘ %'P'W%JHQH?SEQ’BH”%FP% raffic data from said
first base st a%éréeﬁﬁgrps%% dc8RQhdRAsftivhaldr Mhig durdd®f Atesission' 8ci t ed

in claim9 further conprising: transmtting traffic data fromsaid second
base st ati traffic data. The nmethod as recited in claim8 further conprising:

transmtting traffic data fromsaid first base station. 12. The nmethod as
recited in claim8 wherein said punctured transmssion is for a duration

of at | eastsoneat mgthdd RFBoABSRNG IcoRtm@hicatishsfrom mMiltiple base sedtiohs to k3. The
met hod as recited in claim12 wherein said punctured transm ssion includes
usi ng at | swhilegtatist insarempuNeationsysten; g@MBrgNg. WO 03/ 059002

PCT/ U303/ 00136 éggﬁﬁﬁ%@}?orﬂ%%?@qn lef §G1ib& CeHdhrg) ﬁggln? ihYich{df 2P Si ng:

. . I
sel ecti ng sail d g se station tor salrd source ransm ssi on o

traffic datisst bhSe statigr boshifl enultipletbagd statiomoomanreverseolivsk Enamehguailityl e
base stations to a nobile station in a conmunication, }(stg}m conPr i sing:
transmitti Rficatpopnaniieh GrysredwihWalsh codeansigneasd il ﬁ@@ IR peea st a of a
first base statj : sa| | &iapl t} r&8tidd N annel
quality indi cak%arb“gﬁgo\’n?é??%o@%?e@aﬁﬁa%rﬁsﬁegg emagg?gﬁidsqts%éhs’aigg@i rst
base st at i transmissiory ohgaidachageniedl qualitytindiwatorsdagaiafrsaid ficsh Basiedstation lom
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covered w hBsi¥Abg o a”irst base station;
puncturing said transmitting channel quality indicator data of said first
base station with null channel quality indicator data, and covering said null
channel quality data with Walsh code assigned to a second base station of said
multiple base stations;
transmitting, from said mobile station, said punctured transmission to
said first base station to indicate a desire to switch a source of transmission of
traffic data from said first base station to said second base station;
receiving said punctured transmission of said channel quality indicator
data of said first base station with null channel quality indicator data, and
covered said null channel quality data with Walsh code assigned to said second
base station of said multiple base stations;
switching said source of transmission of traffic data from said first base

station to said second base station.

16. The method as recited in claim 15 further comprising:

receiving a traffic data transmission from said first base station.

17.  The method as recited in claim 15 further comprising:
receiving a traffic data transmission from said second base station.



assigned to said first base station; puncturing said transmtting channel
quality indicator data of said first base station wth null channel

qual ity iwdiosmaswo2 data, and covering said null channel qealriusys/aasa w th
Wal sh code assigned to a second base station of said nultiple base
stations; transmtting, fromsaid nobil20station, said punctured

transm ssion to said first base station to indicate a desire to switch a
source of transgission of traff i rom sai d. se station to

dat g f f i
sai d second3basdetEiNGH.: ag Leciied 'ﬁ‘;c'@g'? 35p‘ﬁ ereln said plgr}éﬁ%escgﬁgrhsrmssw d
channel quid fof ¥ dIELiGRBPAL 1eE8E Gn@timeArambiconkishiag 8f atpMiralify ofitife Bidt.

channel quality |L|r-1r§| cator data, and covered said null channel quality data
wi th Wal sh code assigned to said second base station of said rmultiple base

stations; i tchi ng sai d sourc f transpi Ssion . i fromsaid
first baseﬁyst at 8%“?@’095?% r%Cé’Ee nd ?Jﬁ%s’gvé{ﬁ?%m g%f)’t 'S%Jetu%éfﬁ%@srﬂ‘?%}o@ci t ed
in clai mlhdudds@sing afmeiaiss be of EaieepiMiangy éf iméfsfots. data transm ssion from
said first base station. 17. The nethod ‘as recited in claim15 further

conprising: receiving a traffic data transm ssion fromsaid second base

station. V\QQOSI %8%%85&?3%%%8%&%“%9’.@& e;rl'&gmgﬁgin d as recited in claim

15 wherei n“sai d punc transm ssion 0 uration of at |east one
time frame consserdcn%cs‘aidi selcondl bdse sfationnforsdaid ssourd® .of Tinensmeicbiod afs
recited in claim?18 erein said punctured transm ssion includes using at
| east one H\aﬁ%‘i’%iapl urality of time slots. 20. The nethod as recited in
claim15 further conprising: selecting said second base station for said
source of transmission of traffic data. 21. An apparatus for controlling
communi cat 2éns Anocapparatuspioe coatrelling aonumenications frobi ultiplatbiase statiens

B e L RS PR i el S By 3o 11 0g channe

stations on a rguedfnittbPforahasnattingUeHdningl Goalitg ditator data of a first base
station of said multiple base stations on a reverse link channel quality indicator
channel, covered with Walsh code assigned to said first base station, for
puncturing said transmitting channel quality indicator data of said first base
station with null channel quality indicator data, and covering said null channel
quality data with Walsh code assigned to a second base station of said multiple
base stations, for transmitting said punctured transmission to said first base
station to indicate a desire to switch a source of transmission of traffic data, for
said mobile station, from said first base station to said second base station.

22. The apparatus as recited in claim 21 further comprising:
a controller for switching said source of transmission of traffic data from

said first base station to said second base station.

23. The apparatus as recited in claim 21 further comprising:
a receiver for receiving a traffic data transmission from said second base

station.

24. The apparatus as recited in claim 21 further comprising:
a receiver for receiving a traffic data transmission from said first base

station.



channel, covered with Wal sh code assigned to said first base station, for
puncturing said transmtting channel quality indicator data of said first
base st awoamg/ostobh nul | channel quality indicator data, amdTamsegoiisg said
nul | channel quality data with Wal sh code assigned to a second base
station of said nmultiple base stations2ifor transmtting said punctured
transm ssion to said first base station to indicate a desire to switch a
source of transmi ssion of traffic data, for said nobile station, fromsaid
first base station to said second base station. 22. The apparatus as

recited inoglai MndlappdrahiRr a§gaeﬁé§iwgs|aiﬁ1 OINh&IiIP sald puhviutifgi i8%op & d

source of transm ssion of traffic data from said first base station to
sai d seconduration cftatti¢ast onedimairameppansisting afsa phealite of timecslaism 21 furt her
conprising: a receiver for receiving a traffic data transm ssion fromsaid
second base station. 24. The apparatus as recited in claim21 further

conpri sing2ea r qpel yFparhis 4€¢6tid1th 8ldimads iwhdleinasdid g thdlude® sai d
first base station. WD 03/059002 PCT/ US03/00136 21 25. The apparatus as
recited i nusing ahleastgne fisaid plugalpyettine slgtsis for a duration of at |east
one tinme franme consisting of a plurality of tinme slots. 26. The apparatus
as recited in claim25 wherein said puncturing includes wusing at |east one
of said pl @7al i Thedpparatas gsatsite?ih claime 24 fpethat compsdsingci ted in claim 21

further conpri sing: ans for, selecting said second base stajion for said
Sour Cor of L1 anGHENS S SEGqd BRSO ga AR SPBARaTels SPBT SAES o | g

comuni cat kanRsidHen BHIrhfiRl@atPase stations to a nobile station in a
comuni cation system conprising: a receiver for receiving, at a first base

station of said nultiple base stations, fromsaid nobile station channel

auall Ly et 3 S840 B cHnlbln SRR I R B 288 s

said first ihasRolsilcrétaion irf 'cohftb@hivatich BYsIERL cBfhprisRigs N ssi on of

a receiver for receiving, at a first base station of said multiple base

stations, from said mobile station channel quality indicator data of said first base
station on a reverse link channel quality indicator channel, covered with Walsh
code assigned to said first base station, for receiving punctured transmission of
said channel quality indicator data of said first base station with null channel
quality indicator data, and covered said null channel quality data with Walsh
code assigned to a second base station of said muitiple base stations to
indicate a desire to switch a source of transmission of traffic data, for said
mobile station, from said first base station to said second base station.

29. The apparatus as recited in claim 28 further comprising:
a controller for switching said source of transmission of traffic data from

said first base station to said second base station.

30. The apparatus as recited in claim 29 further comprising:
a transmitter for transmitting traffic data from said second base station.

31. The apparatus as recited in claim 28 further comprising:
a transmitter for transmitting traffic data from said first base station.



said channel quality indicator data of said first base station with null
channel quality indicator data, and covered said null channel quality data
wi t h Wal sWwo icos®oassi gned to a second base station of sai ecmusos/miigs base
stations to indicate a desire to swtch a source of transm ssion of
traffic data, for said nobile station,22romsaid first base station to

sai d second base station. 29. The apparatus as recited in claim28 further

conprising: a controller for switching said, source gf t ransm ssi on of
traffic daBg frdhe RAPAratUSsasSHaSEited aih oflai <8 JWBBIRIMd SBik ePWidKiesh. 30.

The appar ?‘ftﬂéﬁﬁgﬁ@gisg@fgi r‘éh@ﬁ'&fé?lééértb ‘értirﬁé’%rrﬁébaﬁs'isﬁ%gl@gﬁg&rtah r for

transmtting rom sal d second base station. appar at us
as recitedoftimgsiotsm 28 further conprising: a transmtter for transmtting
traffic data fromsaid first base station. W 03/059002 PCT/US03/00136 22
32. The apparatus as recited in claim28 wherein said punctured

transm ssi@g isThar g%tﬁb' U3_Aocitbd! §RSEIaMAC 23 "RhEFHIE sBRNSp&idt@f a

plurality of tinme slots. 33. The apparatus as recited in claim22 wherein
sai d punct traedmigsieminsiuseisarsinghal leastons phepidipluraliytof dimee sfotsai d plurality
of time slots. 34. The apparatus as recited in claim28 further conprising:
nmeans for selecting said second base station for said source of

transm ssi gg. of Theadppafatdatad redited MclapPaBatuhed compasihgol | ing
comuni cations frommultiple base stations to a nobile station in a

communi cati on sYyraaEw feoieledinggsaid masond besei siationafaynispicrsqusee of
transmtti ﬂ%ns{r{%ﬁﬁgli t?aﬁe!?fglte? station, channel quality indicator data of

a first base SLAtIGh of 2 S&] nul ti pl e base stations on a reverse |ink
channel quality indicator channel, covered with Wal sh code assigned to

said first base station; base station receiver for receiving, at.said
TRr ot baoe38r ot AGraPRATRIMSIST GONIral SOTBN NGRS Iram SIS bass SO an)

chanel sl sefobEaRitln SSOMAinSa /A cippRariz on on sai reverse

a mobile station transmitter for transmitting, from said mobile station,
channel quality indicator data of a first base station of said multiple base
stations on a reverse link channel quality indicator channel, covered with Walsh
code assigned to said first base station;

a base station receiver for receiving, at said first base station, from said
mobile station, said transmission of said channel quality indicator data of said
first base station on said reverse link channel quality indicator channel, covered
with Walsh code assigned to said first base station;

said mobile station transmitter further for puncturing said transmitting
channel quality indicator data of said first base station with null channel quality
indicator data, and covering said null channel quality data with Walsh code
assigned to a second base station of said muitiple base stations, and for
transmitting, from said mobile station, said punctured transmission to said first
base station to indicate a desire to switch a source of transmission of traffic data
from said first base station to said second base station;

said base station receiver further for receiving said punctured
transmission of said channel quality indicator data of said first base station with
null channel quality indicator data, and covered said null channel quality data
with Walsh code assigned to said second base station of said multiple base

stations;



w th Wal sh code assigned to said first base station; said nobile station

transmtter further for puncturing said transmtting channel quality

i ndi cat orwoasaswh2 sai d first base station with null chann@cCTgisab/otiyge

i ndi cator data, and covering said null channel quality data with Wal sh code

assigned to a second base station of s&3 multiple base stations, and for

transmtting, fromsaid nobile station, said punctured transm ssion to said

first base station:t dicate. a desire to i\{vitch.a.sou afnsrrission
6

f .t
of traffic data? qand §|%1 Qf sWitching,83id squie? %S%W%Qig'%g%o%% %t i on;

sal d base shlii&bdraialh 1 hitiRcoh@lbatBeratgmg said punct ured
transm ssion of sald channel quality indicator data of said first base
station with null channel quality indicator data, and covered said null

channel quglity.data w.th Wl sh code assigned to i d_second base station
of said rru%i pl gﬁggggarastpgtaisdﬁg?e% %@m%%@%@ﬂ'ﬁ 590136 23 a

control ler for gwnbpil Rgatiod FecENETCRr Tbcéivitigs A1 BaiO 04 tharmikSiofafrémf rom
said first base station to said second base station. 36. The apparatus as
recited i nsaiddirst 3sef statioRr conprising: a nobile station receiver for
receiving a traffic data transmssion from said first base station. 37.
The apparatus as recited in claim35 further conprising: a nobile station
recei ver fgy. reThe\dpparatus bafrécitedint daihy 38 Suntiseri comprisimg: sai d second base
station. 38. The apB_ar atus as recited in c|laim35 wherein said punctured

transni ssi on i safBeble FlAtan mredverior|regeivingna Yalfie dataansmesion; fgMof a

plurality sglhdstécgﬁd%agé%iat%. The apparatus as recited in claim38 wherein
sai d puncture transm ssion includes using at | east one of said plurality
of time slots. 40. The apparatus as recited in claim35 further conprising:

[nre :Eme g;i ﬁl g? Irbggf;q%égq}agg%gd r%%ﬁeed S?nat c':l(ga)lnmf %rs Sv% gre?r? uggl C)p];unctured

transmission is for a duration of at least one time frame consisting of a piurality

of time slots.

39. The apparatus as recited in claim 38 wherein said punctured

transmission includes using at least one of said plurality of time slots.

40. The apparatus as recited in claim 35 further comprising:
means for selecting said second base station for said source of

transmission of traffic data.



