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novel and inproved nmethod and apparatus for Wal sh space assignnment in a
comuni cati on system Background [1002] Wrel ess comruni cati on systens are
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3G TS 25.21T"3G TS 25.212, 3G TS 25.213, and 3G TS 25.214 (the W CDVA

standard) , [1001]t heTted predentinebhioe eliies gertpamotd eormmumicdions ndensreat i on
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avail abl e spectrumis s e#? Sl rruﬂ aneously anong a nunber of users, and
techni ques such as soft handoff are enployed to nmaintain sufficient
quality to_support del ay-sensitive services, such as voice. Data services
are al so a@QP‘?&BPQQ More recently, systens have been proposed that enhance
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various types of communication such as voice and data. These systems may
be based on code division multiple access (CDMA), time division multiple
access (TDMA), or other modulation techniques. A CDMA system provides
certain advantages over other types of systems, including increased system
capacity.

[1003] A CDMA system may be designed to support one or more CDMA
standards such as (1) the "TIA/EIA-95-B Mobile Station-Base Station
Compatibility Standard for Dual-Mode Wideband Spread Spectrum Cellular
System" (the 1S-95 standard), (2) the standard offered by a consortium named
"3rd Generation Partnership Project" (3GPP) and embodied in a set of
documents including Document Nos. 3G TS 25.211, 3G TS 25.212, 3G TS
25.213, and 3G TS 25.214 (the W-CDMA standard), (3) the standard offered by
a consortium named "3rd Generation Partnership Project 2" (3GPP2) and
embodied in “TR-45.5 Physical Layer Standard for cdma2000 Spread Spectrum
Systems" (the 1S-2000 standard), and (4) some other standards.

[1004] In the above named standards, the available spectrum is shared
simultaneously among a number of users, and techniques such as soft handoff
are employed to maintain sufficient quality to support delay-sensitive services,
such as voice. Data services are also available. More recently, systems have
been proposed that enhance the capacity for data services by using higher
order modulation, very fast feedback of Carrier to Interference ratio (C/I) from
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and scheduling for services that have nore relaxed delay requirenents. An
exanpl e ovogaabtmoal dat a-only communi cation system usi ng tRrezasorcisni ques,

is the high data rate (HDR) systemthat confornms to the TIA/ ElIA/|S-856
standard (the |1 S-856 standard). [1005] I|,n contrast to the other above naned
standards, an | S-856 system uses the efftire spectrum available in each
cell totransmt data to a single user at one tine, selected based on |ink
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Par t ner Shi Bt PRS] 0%, SFISRISUAEBFY 4 ik AU In <5 G Ba Syl enrEnt &
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3GPP2 as docunen nmber C50-20010611-009, Jine 11, 1; "Results of

L3NQS Si rrugaodoandsthﬁngby avoids coaunitting Grszuress docsumart h@amserission at
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document nHAGSgH Gve HalgpA, August 20, 2001. These are hereinafter
referred to as the 1 -DV proposal. [1007] A system such as the one

descri bed [1P08]e ﬁW@\P%ﬂ oRsBPrateySypPart] cdﬁ*%y peBsitive datl sudt asour
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channel s, orwar acke and sone sp channel s.
The over heaubpdfmrfoel paxﬂcent gdatenservicesy ssichway, thosbegeseribetbtin cthengtﬁ-sser

mont hs. The%én%%?dtygln%alshgh Csr;/%? edlswgggcrtlbhe?{ in aar eproposal submitted by LG
Electronics, LSI Logic, Lucent Technologies, Nortel Networks, QUALCOMM
Incorporated, and Samsung to the 3rd Generation Partnership Project 2
(BGPP2). The proposal is detailed in documents entitled “Updated Joint
Physical Layer Proposal for 1xEV-DV”, submitted to 3GPP2 as document
number C50-20010611-009, June 11, 2001; “Results of L3INQS Simulation
Study”, submitted to 3GPP2 as document number C50-20010820-011, August
20, 2001; and “System Simulation Results for the LBNQS Framework Proposal
for cdma2000 1x-EVDV”, submitted to 3GPP2 as document number C50-
20010820-012, August 20, 2001. These are hereinafter referred to as the
1xEV-DV proposal.
[1007] A system such as the one described in the 1xEV-DV proposal
generally comprises channels of four classes: overhead channels, dynamically
varying 1S-95 and 1S-2000 channels, a forward packet data channel (F-PDCH),
and some spare channels. The overhead channel assignments vary slowly,
they may not change for months. They are typically changed when there are
major network configuration changes. The dynamically varying 1S-95 and 1S-
2000 channels are allocated on a per call basis or are used for 1S-95, or IS-
2000 Release 0 through B packet services. Typically, the available base station



maj or network configuration changes. The dynamically varying 1S-95 and | S
2000 channels are allocated on a per call basis or are used for IS-95, or

| S 2000 WweloeaswsD t hr ough B packet services. Typically, the/soaiisabl e base
station WD 02/101951 PCT/US02/17817 3 power renmining after the overhead
channel s and dynam cal ly varyi ng channel,s have been assigned is allocated
to the F-PDCH for renmaining data servicé&s. The F-PDCH is typically used
for data services that are | ess sensitive to delay while the IS 2000
channel s apewgs&mainingrafter ihel euerbead chanrels andi dysamicallyogirymgehanpelsH,

simlar to raffi nnel, .l - nd
data ot tnokE el eiaiel iEatAkl8, b PrbE Fehaing SR8 ReloSEr
time. I'n | $h8F6-POCHK iempicaliyooyet fafddthacpdsss siatdrenesndensitve s deryspace
of Walsh functions are avail able when transmtting data to a nobile

station. Mhiesee 1Si2000chappelsaredisedEor mre detayngensdive sR¢igest ati on power

and sone e [ at v nd

exi sting r@% a%%gn%gg% sir@ﬁeﬁo:tsﬁél {fﬁ@e at Qhrgza eﬁ{eﬂ%‘%glsg %zél}g%ég’t r’aébl e
degendis hpu'segltcb Isfgndpiatabhﬂmﬁ@ﬂgabbepmmﬁﬂe g!ada Ysitbsb onr?daserfiht?chtdegl power
and \Wal s codes for t overhead, 1S-9 nd 1 S-2000 channel.s have been
2osi gned. T8 Ui, ) A58 ©ROVRE OFeTkaTS SeGoh 8l 108 PR oA Ohor o
Wl sh COdeWalEH%ﬁEtiérﬁ‘s tdhe WQW%MQ%SMH%Q%E& gbahi RRLAS! fatié@nsm ts

to one nobile station on the F-PDCH at a time, “al though nany users nay be
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assignee of the present invention. [1010] Due to the bursty nature of
packet dat Blimasihcup@eihe avrilable pewaeand dMalshwpdestafies the ppwer andd¥alshobi | e

stations e < C ey | , Q’RF'M
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mobile station on the F-PDCH at a time, although many users may be using
packet services in a cell. Mobile stations are selected for forward link
transmission based upon some scheduling algorithm. One such algorithm is
disclosed in U.S. Patent No. 6,335,922, entitled “METHOD AND APPARATUS
FOR FORWARD LINK RATE SCHEDULING”, issued January 1, 2002,
assigned to the assignee of the present invention.

[1010] Due to the bursty nature of packet data, some users’ data
connections may not be active. These mobile stations enter a state known as
the dormant state in many of the CDMA standards (see TIA/EIA/IS-707, Data
Service Options for Spread Spectrum Systems). When the mobile or base
station has data to send, signaling is used to place the mobile station onto the
traffic channel. From time to time, users may move out of or into the cell, and
others may initiate or terminate their connection. Each mobile station, to
receive data on the F-PDCH, must have the Walsh codes, also referred to as
the Walsh space, being used for the F-PDCH, also. Since the Walsh space will
tend to vary dynamically with time and may vary between cells (or sectors within
a cell), Walsh space information will need to be relayed to the various users
within each cell, including mobile stations coming out of the dormant state.
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of systemresources for its distribution. In one aspect, a list of Walsh
functions is maintained in the baseﬁg}“@Mgmnd nobil e stations. A Wl sh
space indicator is transmtted to i ich of the Wal sh functions on
the list are to be used in conmunication. The Wal sh space indicator is
updated according to the dynamcally varying transmt power avail able or
t he use of [10l]sh Embodinerdswdistipsed H‘ereiasad@neasnba negd HoudValghvépase a
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request Walsh space information are provided. In another aspect, a Walsh
space indicator channel is continually broadcast for mobile stations to detect the
Walsh space indicator therefrom. In yet another aspect, the Walsh space
indicator is used to initialize convolutional encoders and decoders, to provide a
mechanism for mitigating against errors introduced while receiving Walsh space
indicators. Various other aspects are also presented.
[1012] The invention provides methods and system elements that implement
various aspects, embodiments, and features of the invention, as described in

further detail below.
BRIEF DESCRIPTION OF THE DRAWINGS

[1013] The features, nature, 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:

[1014] FIG. 1 is a wireless communication system that supports a number of
users, and which can implement various aspects of the invention;

[1015] FIG. 2 depicts an exemplary base station;



in conjunction with the drawings in which |ike reference characters

i dentify correspondingly throughout and wherein: [1014] FIG 1 is a

wi rel ess wormumissat i on systemthat supports a nunber of weanss02/arsd? whi ch
can i nplement various aspects of the invention; [1015] FIG 2 depicts an
exenpl ary base station; WO 02/101951 PCI/US02/ 17817 5 [1016] FIG 3
depicts an exenplary nobile station; [1017] FIG 4 is a flowhart depicting
an enbodi ment of a nethod of transmtti n% a Wal sh space indicator; [1018]
FIG 5 is H@16jwcHdG. Sofepiets @mexamplaty mobie siationd of optional Iy i ncl udi ng

a Wal sh sp nd| of in_a C 1 ~¢F pi«ct s
one net hod E',:‘ta %‘ro's eﬂg{\’gﬁ%%ng@%g%‘e?%&boc{ﬁeeb? o EVG@th&? éafce
infornationahgnﬁt"b?aa/vatsﬁtgme ihdiedfdr; FI G 7 depicts an aI ternate net hod by
whi ch a nobil e station can convey a need for Walsh space information to a

ba;eI stati bH18l10AG. A @8 38f|§\é/{§hé'fts°fyé'ﬂ embedigeniaf & aetogeethertionalthi ch a
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of WALSH BrAS orFlGhES HepitEHoaadnethedusye which hanomsmtm convdieaF-

PDCH, [1023] FIG 10 is a flowchart of an enbodi nent of a method of
recei vi ng Negd forpM pqcfdgfﬂm]ail@l tq 8 haseStaifhichart of an enmbodi ment of a

met hod of [ﬂféﬁ Vi g g he deﬁlcw G, anerniagd MetheaVSY Wrichal nib®RedQation can

initialization'as an interlock for mtigating ‘errors received on the
F- W CH; ando{nWﬁheEd@arWﬁlsmspacfd iofarmationde i kasergfaion;enbodi nent of a

nmet hod of eyi h sh S e for ti ri an £ TAl LED
DESCRI PTI df%ze]'ﬂ% é&ip §Y£t8F'8g}e AgFnate BP@E’ V&]@ﬁﬁ&]’%ﬁ'ﬁ? 8§|Fggstem
100 that gHRRBAYSY a needlter Wallshsgace m&nﬁmaﬁm torEbasEestativay | ous aspects of
the invention. System 100 may be designed to sug port one or nopre CDVA
[1022] 'FIG. 9 shows "the timing relatlonshlp etween a transmission of
WALSH_SPACE on the F-WICH and the use of that WALSH_SPACE on the F-
PDCH,;
[1023] FIG. 10 is a flowchart of an embodiment of a method of receiving the
F-WICH,;
[1024] FIG. 11 is a flowchart of an embodiment of a method of receiving the
F-WICH and using convolutional decoder initialization as an interlock for
mitigating errors received on the F-WICH; and
[1025] FIG. 12 is a flowchart depicting an embodiment of a method of

conveying the Walsh space information during handoff.
DETAILED DESCRIPTION

[1026] FIG. 1 is a diagram of a wireless communication system 100 that
supports a number of users, and can implement various aspects of the
invention. System 100 may be designed to support one or more CDMA
standards and/or designs (e.g., the W-CDMA standard, the IS-95 standard, the
IS-2000 standard, the 1S-856 standard, the 1xEV-DV proposal). For simplicity,
system 100 is shown to include three base stations 104 in communication with
two mobile stations 106. The base station and its coverage area are often
collectively referred to as a "cell". In IS-95 systems, a cell may include one or
more sectors. In the W-CDMA specification, each sector of a base station and
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receivers and acquirers of those signals, i.e. signals on the forward link. Those
skilled in the art will understand that mobile stations as well as base stations
can be equipped to transmit data as described herein and the aspects of the
present invention apply in those situations as well. The word “exemplary” is
used exclusively herein to mean “serving as an example, instance, or
illustration.”  Any embodiment described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous over other
embodiments.

[1029] A common application for communication system 100 is to provide
packet data service for mobiles, including a connection to the Internet. A base
station 104 may comprise one or more base station transceiver subsystems
(BTS), connected to a base station controller (BSC). A Packet Data Service
Node (PDSN), used to send data to and receive data from a network, such as
the Internet, connects to the BSC within one or more base stations to provide
packet services to the mobile stations in communication therewith via on or
more BTSs. Various protocols for packet data are known in the art and can be
applied at the appropriate locations throughout communication system 100.
These details are not shown in FIG. 1.
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[1031] The base station uses one or more control channels in association
with the forward data channel. One such channel is the Forward Primary
Packet Data Control Channel (F-PPDCCH), another is the Forward Secondary
Packet Data Control Channel (F-SPDCCH). Control channels can be used to
convey broadcast information to all the mobiles, or targeted messages to a
single mobile. A control message may indicate which mobile is to receive the
data on the F-PDCH, the rate, the number of packets, and similar information.
[1032] A send and re-transmit protocol can be established to ensure packets
destined for mobile stations arrive as transmitted. A mobile station sends an
acknowledgement to the base station when it receives a packet on the forward
data channel. This acknowiedgement can be sent on the Reverse
Acknowledgement Channel (R-ACKCH). If an acknowledgement fails to arrive
from a mobile station after the base station transmits to it, the base station can
re-transmit the packet. In the exemplary embodiment, the base station will
attempt to re-transmit a packet four times.

[1033] The mobile stations can also transmit data to the base station on the
reverse link. One channel for reverse link data transmission is referred to as the
Reverse Supplemental Channel (R-SCH). A reverse link control channel is
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referred to as the Wal sh sgace. é1035] FIG 2 depicts an exenpl ary base
station 10fefepsf tejagithe YWalghspage. subset of the conponents relating to this

descriptio s ) | | ' r m A,0
reverse |i mﬁsﬁgngﬁgazr @P@%&eg%p% g%r?% gt?%ﬁ % fFf)érr\;\eg?rEi&I :Ehﬁngl gnal s
ar e gener asabsétnoft thansmparent? 5@latingite hhis desedption @avenshoivoat Femtayd diokpl ed

w th encoder 260. Transm te{mZSO ma% érmi.e S .datla for transm SS{ on _usi ng
a variety SIONRECAMR HaBSMIted kM and fevelse link.signgls argsreceived on antenna

210. The forward link signals are generated in transmitter 250, which is shown
communicatively coupled with encoder 260. Transmitter 250 may process data
for transmission using a variety of techniques, known in the art. Examples of
such processing include Walsh Covering, pseudo-random noise (PN)
spreading, interleaving, encoding, radio-frequency (RF) processing such as up-
conversion and carrier modulation, and the like. When transmitting data on the
F-PDCH, transmitter 250 covers the appropriate data symbols with the
corresponding Walsh functions as defined in the current Waish space. Encoder
260 may be included as part of transmitter 250, but is shown as a separate
element in FIG. 2 for clarity of discussion below. Encoder 260 can employ
various encoding schemes, examples include Cyclic Redundancy Check (CRC)
encoding, convolutional or block encoding, turbo encoding, and the like. Among
other data that can be transmitted on the forward link via transmitter 250 and
antenna 210, for example, packet data, as described above with respect to FIG.
1, are messages generated in message generator 240. Messages generated in
message generator 240 may be control messages for transmission on the F-
PPDCH or the F-SPDCCH, which are processed and transmitted in transmitter
250.



such processing include Wal sh Covering, pseudo-random noi se (PN)

spreadi ng, interleaving, encoding, radio-frequency (RF) processing such as
up- conveweioenomad carrier nodul ation, and the |ike. Wienprcmarssmsii ng dat a
on the F-PDCH, transmtter 250 covers the appropriate data synbols with
the correspondi ng Wal sh functions as dsfi ned in the current Wal sh space.
Encoder 260 may be included as part of Ytransmtter 250, but is shown as a
separate elenent in FIG 2 for clarity of discussion bel ow Encoder 260
can enpl oy[1086]i olRewigddink gignaie aee debiverag|feamiantennr 2¢) deireceweudd@ncy
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above with respect to FIG 1, are nessages generated in nessage ??g,nerat or
rl:éﬁ

240. MessafREEINRENe?2R eindlyfle nagpifieatimhertalt o dOMUBCORKEIBIENC 0 ARFIdUIAIOBages

for transnyssi 0Bt - < LR ar and
transm £ cloHamORPAF Hesrireadifdcahd ol drepliptiagl, ARG, FoRhgRENaRs,
Reverse | i decediggadrsd treclil@el i vered from antenna 210 to receiver 220, where
vari ous processin known in the art, is used to retrieye data fro he
reverse Ioi @ﬁgng?%t? f@(ﬁﬁﬁf@%’eb?gpHBW)?‘@(Y%S?@”HBSt(%ﬁ'néwsb@nﬁe?#‘ﬁg]ﬁbd in
receiver Z%OSHd(}gﬁ aé%mgbfdé@dmaowé@%e%eb%re? 280, eAldrius

(including PN despreadi ng and Wal sh decovering), conbining, deinterleaving,
decodi ng, messapes Isekt frofrl 082] orDaose fmaliler sladipner SEI0 asdhosavevarae ilioks

destinations, one af | C IS shown_as nessage coder 230. .Message
decoder 2aBessAons Boa el poble- (RSSa0E oRBR RIS AT RS PoRoa 12 Misrce
stations, gH66JAL30)PE hdteEPhS Forwiadk linKBREERa és%@égeln!ée@leab@v&pd\v%é&age
generator 240 is responsive to nessage decoder 230, in that sone forward

i nk messabiéermationgesrepdtindeverspdiggngesages. | Rxampies efnthisawilli lees detailedver se
e s B AT i Nelolt Ho8ShE et nads YaRRAYRar MATILEY:
uni t (CPU) centrali gprbeéssing nainitpr (@rad)s oor ( BIgRal f signal nproceesoec(DSB) afut
managi ng tmer\(/:%%gclzjtisngf lajr%: trrixa(ljnna%liné3 ltr?ecbeslrigl?ss urnicltjiggal(tgfggkso Eﬂescribed (CPU or
DSP not shown). In fact, the various blocks of FIG. 2, including the message
generator 240 and message decoder 230, may be processes running on a CPU
or DSP. The functional blocks shown are for clarity of discussion only, as those
skilled in the art will recognize the myriad ways of implementing the blocks
described herein in special purpose hardware, CPU or DSP, or combinations
thereof, all within the scope of the present invention. The communicative link
between the message decoder 230 and the message generator 240 may
include various blocks not shown, such as the aforementioned CPU or DSP.
[1038] FIG. 3 depicts an exemplary mobile station 106. For clarity, only a
subset of the components relating to this description are shown. Reverse link
signals are transmitted from and forward link signals are received on antenna
310. The reverse link signals are generated in transmitter 350. Transmitter 350
may process data for transmission using a variety of techniques, known in the
art. Examples of such processing include Walsh Covering, pseudo-random
noise (PN) spreading, interleaving, encoding, radio-frequency (RF) processing
such as up-conversion and carrier modulation, and the like. Among other data
that can be transmitted on the reverse link via transmitter 350 and antenna 310

are messages generated in message generator 340. Messages generated in



DSP not shown). In fact, the various blocks of FIG 2, including the
nmessage generator 240 and nessage decoder 230, nay be processes running on
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known in the art, is used to retrieve data fromthe forward |link signals.
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ol erent | ntyEPBAe8oHBEE, Bdine kot Wihestiaseivaio SeRo TBRESALeH, recener 320
decovers the appropriate data symbols with the corresponding Walsh functions
as defined in the current Walsh space.

[1040] Data from receiver 320 may have various destinations, one of which
is shown as message decoder 330. Message decoder 330 can decode various
messages sent from one or more base stations, such as the forward link
messages described above. Message generator 340 is responsive to message
decoder 330, in that some reverse link messages are generated in response to
information carried in forward link messages. Examples of this will be detailed
in various embodiments below. Note that a typical mobile station may include a
central processing unit (CPU) or digital signal processor (DSP) for
interconnecting and managing the various functional blocks described (CPU or
DSP not shown). In fact, the various blocks of FIG. 3, including the message
generator 340 and message decoder 330, may be processes running on a CPU
or DSP. The functional blocks shown are for clarity of discussion only, as those
skilled in the art will recognize the myriad ways of implementing the blocks
described herein in special purpose hardware, CPU or DSP, or combinations
thereof, all within the scope of the present invention. The communicative link
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known in the art. Exanples include CRC decoders, convol utional decoders,
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320 decovers the appropriate data synbols with the correspondi ng Wal sh
functions as defined in the current L h space. [1040] Data fromreceiver
320 may have various destinations, one which 1is shown as nessage
decoder 330. Message decoder 330 can decode various mnessages sent from one
or nore babetween iteasmessrge Lecorer fvand theunesaagea §esederc StfeMabove.
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decoding. One solution is to use the order of the Walsh list, although any
method of selecting the Walsh functions falls within the scope of the present
invention. Whether a default list is used is shown as decision block 410 in FIG.
4. If not, then proceed to block 420 and broadcast the Walsh space list. If a
default modulation order, such as the order of the Walsh list, is not specified,
that modulation order can be specified by broadcasting the modulation order,
also in block 410.

Table 1

Default Walsh Space for F-PDCH
(in 32 Space)

31

15

30

14

29

13




default list is used in lieu of transm ssion of the Walsh Iist on the
F-BCCH. An exanple of a Walsh list is shown in Table 1. In this exanple,

t he Val shwofianemdsons to be used are 31, 15, 30, 14, and secomsoi/msaddi ti on
to the Walsh list, the base station and the nobile stations need to agree
on the order in which synbols are appljed to the various Wal sh functions,
so as to facilitate proper decoding. solution is to use the order of
the Walsh list, although any nmethod of selecting the \Wlsh functions falls
within the scope of the present inventjpn. Wiether a default list is used
is shown as decision blogk-410in-FlG 4. |f not, they proceed to bl ock
420 and broadcast the Wlish space list.1df a default nodul ati on order,
such as the order of the pMalshtHst—+s—net—speetrfied— that nodul ation
order can be specified by broadcasti ng 2he nodul ation grder, also in block
410. Table 1 Default Wl gh—Space—for—FPBEH—(im32—Space) 31 15 30 14
29 13 WD 02/101951 PCT/ UYS02/17817 12 128 12 27 11| 26 10 25 9 24

26

10

25

9

24

8

23

7

22

6

21

5

20

4

19

3

18

[1042] Once the overall Walsh space is defined, the sub-space to be used
for any particular transmission on the F-PDCH can be indicated by a single
number, referred to herein as a Walsh space indicator, or WALSH_SPACE.
The Walsh space indicator specifies how many Walsh functions are to be used.
The Walsh list, and associated modulation order, can then be used with the
Walsh space indicator to identify the Walsh functions for use in data



8 23 7 22 6 21 5 20 4 19 3 18 2 [1042] Once the overall Walsh
space is defined, the sub-space to be used for any particular transm ssion
on the F-WD@kliemnl be i ndicated by a single nunber, referred/uso2imiein as a
Wal sh space indicator, or WALSH SPACE. The Wl sh space indi cator specifies
how many Wal sh functions are to be used1 The Wal sh |list, and associ at ed
nodul ation order, can then be used with qhe Wal sh space indicator to
identify the Wal sh functions for use in data WD 02/ 101951 PCT/ US02/ 17817

13 conmuni €afnunicaiprexanpf8 Wexampiib-Walite SYPreasendragesrPNAding SHOSPACE

equal to SkXal &S | € il | e 1Sk f LEas wil |
be used, aygAl'ﬁgyg\%%é %@Eg?{o f% 'S‘EI'%‘,OR’J&H4,T':h %Bfg;%d @3@8}/%*%%9 %‘?3@’?&“ The
Wal sh spacunatiehs vl bearsd, ahadhepinill B& 131, 116, 30) 14020, ands13tinahat ordekl ock
430. \Whenever the Wal sh space changes, the Wal sh space indicator nust be
sent to i dbetWalshsRackenuSda Hagpaiied imfaly o al Hkie Stakans inbleck 430 si on

bl ock 440, M@ﬁé Q@@% LS| il g\ng@ Wl sh

space has rY\(/)t c\%étrt]ﬁghg\é\ulgr\lﬁ/? b%‘%@ée fgﬁ%%iﬁﬁggcﬂ) serté'A'?He F%ﬁﬁg pace

i ndi cat or vwdenify the hew \Wadsigsplacelalhes B sitovemin &1@aksih dgdsien block 440,
where the flow loops back to decision block 440 when the Walsh space has not
changed, but proceeds to block 430 to send the Walsh space indicator when it

has changed.

Table 2

Example Walsh Space
WALSH_SPACE =6
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[1043] Any number of different tables can be supported within the scope of
the present invention. Table 3 shows an alternate default Walsh Space,
suitable as a default Walsh list for allocation of Walsh channels during
transmission of data on a channel such as the F-PDCH.

Table 3

Alternative Default Walsh Space for F-PDCH
(in 32 Space)

31
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WALSH SPACE = 6 31 15 30 14 29 13 [1043] Any nunber of different

tabl es can be supported within the scope of the present invention. Table 3
shows an wbteno@se def ault Wal sh Space, suitable as a deframlusodMdssh | i st
for allocation of Wal sh channels during transm ssion of data on a channel
such as the F-PDCH. Table 3 Alternative, Pefault Wal sh Space for F-PDCH (in
32 Space) 31 15 23 7 WO 02/101951 PCT7 USO2/17817 14 27 11 19 3 29
13 21 5 25 9 30 14
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[1044] In the exemplary embodiment, the Walsh Space Indicator is sent in a
message, an example of which is shown in Table 4. In this example, the
message has 13 information bits with 6 bits allocated to the multiple access
control identifier (MAC-ID), and 7 bits used to signal the packet structure. In the



22 6 26 10 18 2 28 12 20 4 24 8 [1044] In the exenplary

enbodi nent, the Wal sh Space Indicator is sent in a nessage, an exanple of
whi ch i s wbaanoiost Table 4. In this exanple, the nessage [ra3/uBs82/178iDr mati on
bits with 6 bits allocated to the nmultiple access control identifier
(MAC-1D), and 7 bits used to signal the_1 acket structure. In the W

02/ 101951 PCT/ US02/ 17817 15 exenpl ary odinent, a MAC-ID of O indicates

control, which can be used to broadcast to all the nobiles nonitoring that
base st ati exemplargesmhasiment.a WAGHR of Qeirglicaitesycontrel whichygambe useddot o

i ndicate t t f_Rtormptio : 1 ATRoTo W LS dndi.c he
nunber of ag?as%%ghﬁ)c?q @ﬁs’ﬁg@?énsgr“egggnﬁé]ﬁ‘a}r??ga S@%ﬁ?“%ﬁf%ﬁoﬁ@ﬁ can
be used torémdinif & bhet tideareegsad) @o cindicatenshe aypél cfhintgraeationndng ather .
WALSH SPACE is a 5-bit nunber indicating the nunber of Wal sh functijons

bei ng_used'ermaiing §shitfe indigatedhaaiimber af Yaiph JUNCURING Yspd: hd dlBnpl ary
Tabl e 4 Fi S EE G AN Brey TBR R P et R TR R AT S L st
SPACE 5 a Walsh space indicator. WALSH_SPACE is a 5-bit number indicating the
number of Walsh functions being used. The message can be sent on a control
channel. In the exemplary embodiment, the Walsh Space Indicator message
can be sent on the F-SPDCCH.

Table 4
Field Length (bits) Value
MAC_ID 6 000000
CON_INFO_TYPE 2
WALSH_SPACE 5

[1045] In the 1XEV-DV proposal, messages on the control channel, such as
the F-SPDCCH can be transmitted using 1, 2, or 4 slot packets. When the 8-
slot F-PDCH format is used, a 4-slot F-SPDCCH format is used. Thus, it is
possible to use the remaining 4 slots to transmit the WALSH_SPACE in a 4-slot
F-SPDCCH message. If no 8-slot F-PDCH transmissions are being used, a
Walsh Space Indicator message may need to be sent on the F-SPDCCH, using
some forward link capacity.

[1046] A flowchart depicting an embodiment of this method is shown in FIG.
5. The flow loops back from decision block 510 to itself when a Walsh update is
not required. When a Walsh update is required, proceed to decision block 520,
to determine if there is time when the F-PDCH is being transmitted but a control
message is not being transmitted. If so, proceed to block 530 and transmit the
Walsh space indicator message using the spare control message. If not,
proceed to block 540 and transmit the Walsh space indicator using a dedicated

control message.



[ 1045] In the 1xEV-DV proposal, nessages on the control channel, such as
the F-SPDCCH can be transmtted using 1, 2, or 4 slot packets. \Wen the 8-
sl ot F-PDEBo2aorwat is used, a 4-slot F-SPDCCH format is u®ed/UuSIHtiumi7it is
possible to use the remaining 4 slots to transmt the WALSH SPACE in a
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def d t
efined | nus#\% the Extended Channel Assignment Message (ECAM), defined in the IS-

2000 standard. If the Walsh space changes subsequently, the base station can
update the mobile station using the F-SPDCCH message with the Walsh Space
Indicator.

[1050] In addition, there may be circumstances in which the mobile station
may want to communicate a need for the Walsh space information to the base
station. For example, a mobile station may need to be updated with the Walsh
space information when it hands off or requests that F-PDCH transmissions
occur from a new cell or sector. There are a variety of techniques the mobile
station can employ to convey this need to the base station.

[1051] In one embodiment, depicted in FIG. 6, the mobile needs Walsh
space information, as shown in step 610. The mobile conveys this to the base
station by not transmitting the reverse quality indicator, for example the R-
CQICH. If the base station does not receive the R-CQICH, then it does not
transmit data to the mobile station, but can instead transmit the Walsh space
information. In an alternative embodiment, shown in FIG. 7, the mobile
responds to the need for Walsh space information, step 710, by sending a
special value on the R-CQICH, one not used for regular operation, for example.
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[1053] FIG. 8 depicts yet another method for communicating a need for
Walsh space information, shown in step 810. In step 820, the mobile sends a
channel quality indicator, on the R-CQICH, for example, in the normal fashion.
In step 830, a special value is sent on one of the other reverse control channels.
For example, a value on the rate indicator channel, such as the R-RICH, can be
used which isn’t otherwise used to indicate a valid rate. Alternatively, a special
value can be sent on an acknowledgement channel, such as the R-ACKCH.
Another way would be to have a special channel just for this function. By using
another channel, the base station obtains channel quality indicator information
from the mobile station and thus allows the base station to use the channel
quality indicator information to select a time to transmit the Walsh space
information when the channel is good. This increases the likelihood that the
mobile station will accurately receive the information, reduces the amount of
power to transmit the Walsh space information, or both.
[1054] In order to determine the probability of error for receiving the Walsh
space information when channel quality feedback from the mobile station is not

used, long term fading statistics can be used. As an example, for a 1% forward
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independent between repeats), then the required Ey/N; is about 8 dB and the
required E¢/l, for a 1-slot case is -10.3 dB — G. The total energy, in terms of
Edlor, is -7.3 — G. Thus, by using a relatively large portion of the channel power,

the Walsh space indication can be reliably transmitted to the mobile station.
Alternative embodiments, which do not require such a large portion of the
channel power for reliable transmission are discussed below.

[1055] An alternative method for communicating the Walsh space
information is to use a continuously transmitted code division multiplexed
channel. This channel will be referred to herein as the Forward Walsh Indicator
Channel, or F-WICH. Using this method has the benefits of allowing the Walsh
space to be transmitted at lower power. The mobile station can combine energy
from the repetition of the Walsh space information. The time diversity
introduced by repeating the information can smooth over fading processes.
Furthermore, mobile stations do not need to convey a need for the Walsh space
information to the base station, since the information is being continuously
broadcast.

[1056] In the exemplary embodiment, a 20 ms frame and a length 256 Walsh
function can be used for the F-WICH. There will be 96 available symbols per
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described above in relation to FIGS. 6-8 that can be used by the mobile station
to let the base station know. While, as stated above, it is not necessary for the
base station to know that the mobile station did not receive the Walsh
information correctly, because that information is continuously being
transmitted, there are other considerations which may make such
communication useful.

[1059] For example, in the 1XEV-DV proposal, a retransmission scheme is
used such that a packet may be delivered to a mobile station up to four times,
waiting for an acknowledgement of the packet. If the mobile station does not
have the correct Walsh space, then all four transmissions will most likely be
received in error (even if the channel was good during the transmissions). An
upper layer retransmission protocol (e.g., RLP) will correctly handle this
situation, but system resources and capacity are squandered while transmitting
to a mobile station incapable of receiving. So a base station may wish to
receive an indication from a mobile station that the Walsh space was not
received, so to avoid transmitting until the mobile station will be able to receive
once again. The mobile station can communicate this by not transmitting the
channel quality indicator, such as the R-CQICH as is shown in FIG 6. Or, a
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frame. Thi§po0 where the mobile station receives the next frame of the F-WICH.
Proceed to decision block 1030. If, in decision block 1030, the F-WICH was
decoded correctly, proceed to block 1040 to transmit the reverse channel quality
indicator, on the R-CQICH, for example. Proceed back to block 1020 to receive
the next frame.
[1062] If, in decision block 1030, the F-WICH was not decoded correctly,
proceed to block 1050, and combine the symbols from the frame with the
symbols from the previous frame. Proceed to decision block 1060. In decision
block 1060, if the F-WICH is decoded correctly from the combined symbols,
proceed to block 1040 and transmit the reverse channel quality indicator, as
described above. If the combined symbols do not decode correctly, proceed to
block 1020 to receive the next frame, as described above, or proceed to
optional block 1070 (shown in dashed outline), to notify the base station that the
F-WICH was not received correctly. Various methods for notifying the base
station have been described above, including refraining from transmitting the
reverse channel quality indicator, sending a special channel quality indicator
value, sending a special value on another reverse channel, and the like. From
block 1070, proceed to block 1020 to receive the next frame. Table 6 outlines
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alternative embodiment.
Table 6
Outcome for frame i-1 Outcome for frame i Action to be taken
Good Good Use WALSH_SPACE from
frame i.
Bad Good Use WALSH_SPACE from
frame i.
Good Bad Use WALSH_SPACE from
frame i-1 (note that the F-
SPDCCH header will not
likely be decoded correctly
if WALSH_SPACE has
changed.

Bad Bad Combine energy from both
frame i-1 and frame i. Ifit
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val ue of WALSH SPACE. For exanple, encoder 260 in the base station and
decoder 360 in the nmobile station canﬁ used to calculate the appropriate
CRC. If the nobile station has not updated its version of WALSH SPACE
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WALSH_SPACE has
changed.

[1064] As before, if the mobile station does not have the correct
WALSH_SPACE indication, perhaps due to handoff, or errors received in an
update on the F-WICH, the mobile station can alert the base station using any
of the techniques, such as those discussed above with relation to FIGS. 6-8.
The base station can then avoid sending data to that mobile station until it has
correctly received the WALSH_SPACE. This avoids wasting system resources
by transmitting data to a mobile station incapable of correctly receiving it.

[1065] FIG. 11 depicts a flowchart of an embodiment of the method just
described. The mobile station receives frame i in block 1110. Proceed to
decision block 1115 to determine if frame i decoded correctly. If so, use the
WALSH_SPACE included in frame . Initialize the decoder with
WALSH_SPACE in block 1160, decode the data control channel in block 1165,
increment i in block 1170, proceed to receive the next frame i in block 1110, and
repeat the process.

[1066] If frame i did not decode correctly in decision block 1115, proceed to
decision block 1125 to determine if the prior frame, i-1, decoded correctly. If so,
proceed to block 1155 and use the WALSH_SPACE from the prior frame.
There is no need to combine the frames, because if the Walsh space has not
changed, the prior value of WALSH_SPACE is valid, and if it has changed,
combining the two different values will likely be in error anyway. If the Waish
space has changed, then the control channel will very likely not be decodable
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[1068] If, in decision block 1135, the combined frame did not decode
properly, then proceed to block 1145. Use the previously available
WALSH_SPACE. If the Walsh space has not changed, then this value will be
valid. If it has changed, then, as before, the control channel will not be decoded
properly using this WALSH_SPACE value as the decoder initialization. Initialize
the decoder with WALSH_SPACE in block 1160, decode the data control
channel in block 1165, increment i in block 1170, proceed to receive the next
frame i in block 1110, and repeat the process. Alternatively, as shown by
optional block 1150 between blocks 1145 and 1160 (shown in dashed outline),
the mobile station can notify the base station that the F-WICH was not received
correctly, using any of the methods described above. It should be noted that
alternative embodiments could have block 1150 notify the base station that the
F-WICH has not been received correctly anytime that the mobile station did not
correctly receive the F-WICH.
[1069] Normally, a high reliability channel would require a great deal of
transmission power, particularly in a slow fading environment. However, the
power required for a continuously transmitted F-WICH is lower. This is because
the WALSH_SPACE is repeated, thus providing effective interleaving, in the
exemplary embodiment, of 40 ms. Furthermore, if the mobile station is in a
fade, then the carrier-to-interference (C/l) is low and the base station would not
transmit to the mobile station on the pécket data channel, such as the F-PDCH.
Thus, there is no need for the mobile station to have the correct Walsh space



since the decoder initialization wll not be current. Initialize the
decoder with WALSH SPACE in block 1160, decode the data control channel in
bl ock 11680 02ittwwsenent i in block 1170, proceed to recei vecrhsonest7 frane |
in block 1110, and repeat the process. [1067] If, in decision block 1125,
the prior frame, i-1, did not decode g%;rectly, proceed to block 1130 to
conbi ne the synbols from both franes. oceed to decision block 1135 to
determne if the conbined frame decoded properly. If so, use the

WALSH SPACEforBatiame Tdenberieet Y\+aé$¥b§paq=¢u"ﬂfioa|naﬂ@n i iy seqiEad when the
VALSH_ SPAC'Ehth% @e‘%ﬁ bﬁgp’sugﬁ?r?&q %%sg%ttﬁlo‘ﬁoﬂltak(%lele&mqﬁbbllé"stg |8ﬁ'tf)?r1165

i ncr enent rocee recelive the next frane
1110, and trapentisditve process. [1068] If, in deC| sion block 1135, the

conbi ned frame did not decode pr oEer |n¥ then ce?d to bI o] E 1145, Use
the previ ob¥¥40lavali 8P exemplasy eppediment, sk nB1aYc R8nged,

then thi d h
coﬁ? r ol | ihéﬁ%gﬁaﬁ fH tm@Ch%ﬁﬂ%eédg(g%{ﬁepﬂr?ﬁserﬁﬁs%gﬁ% |rhse l\?\valgﬁ i;S)EEPC,ﬁ;\'CIZEbvgl ue

as t he dec&dhy nhay be abonb+3ddB. | Buigh ahiEzH,, takes mdmtm fapvard 1wt SkpBMXCE i n
bl ock 1160,t decode the data control channel in block 1165, increment i in
bl ock 1170!° pYRR¥Ed to receive the next frane i in block 1110, and repeat

the procesg1o74]t erned Lamdus emoammswth@?ﬁés@nainvahﬁ@ﬂf SokRd obfihipedrebl ocks
1145 and 1160 (shown in dashed outl |ne2 he nobile station can notify the

baSﬁ 3t ag i dﬁsgnémd abeves-0anGrHsade appli ansteft sigratieps| yPrierstoripngelf, 6t he
t .
Coul o have PEracRugE gy, pend i JefieBs IPHBEsaOR to°% fobl, JRIBH THEE " ee

received CNGHIRI_w@mEIG ft@ldthahe Um/emdw Naghbart LleﬂMésdag@(UNDM’) foe ©ther
receive the F-W CH. Nor nal |

h reliabi
require a Hleighb Q!eld$t Mpss g%mwaéggdvh%%\&he 5&%’3@@9"'&@9 tﬁﬁ Fe Q¢J¢Had| ng
envi ronnen Lt r t ed
Ew G s e e nd 6 WAKK adoiHCRE 9B IDR EARL BRRLE: th W pReAL ©
provi di ng éhbectation. i Roeexaaplend,the rNGHBR @@Nﬁl(arfrgekiarsbemmﬁot‘oomf théd ns.

carrior o ord dheraere. cigiipt than, faiing oo AEHER SO, eide il e

tF r gga:nt t YNLN, BPREWEHQd ANGHBRNCONFIBRPBEHIgAR Hehartbd t8Usdhva§ thie

information. In this case, a single bit could indicate whether the F-PPDCCH and
the F-SPDCCH are present and their Walsh assignments are the same as the
current base station.

[1072] When a mobile station receives a handoff message from a base
station, the base station typically sends the Extended Neighbor List Update
Message (ENLUM) immediately after the handoff. In this message, the base
station can include the following information: whether the F-PPDCCH and the F-
SPDCCH are present, the Walsh assignments of the F-PPDCCH and the F-
SPDCCH, and the F-PDCH Walsh list. Note that a single bit can be used to
represent the first two items. Two more bits can be used; the first to indicate
whether the default F-PDCH Walsh list is used, the second to indicate whether
the existing (if different than the default) F-PDCH Walsh list can be used. If the
default or existing F-PDCH Walsh list is not used, then the base station must
send the mobile station the F-PDCH Walsh list. As an alternative to the
Extended Neighbor List Update Message, the base station can send this
information in a handoff message, such as the Handoff Direction Message.



Thus, there is no need for the nobile station to have the correct Wl sh
space WO 02/101951 PCT/US02/ 17817 24 information. The correct WAl sh space
i nformat iwo oza0wRl y requi red when the channel gets bettercTaisotiisiiat t he
base station may select that nobile station for transm ssion. [1070] In an
exenpl ary enbodi nent, an Eb/Nt of about,4 dB nay be adequate for this
channel. Since the transm ssion rate i32 uite low, the required Ec/lor may
be about -33 dB. Such an Ec/lor takes very little forward |link capacity to

jmupp(r)]rt. [[L?Wﬂ] THAGy 42 dapicts bllewehatt of an emodimeskat thinbandetbmetketve” of
i or to nifGEK 0. Bgbese S AedtE 8P HEiGR I Hahdlol U bR

nobi | e st afpe, thEhisase\SHBBn GdNds@ imedsdgef intiicatikyiwtesthat tHeedgfabitrorlthet
Message (UNLM. or ot her Neighbor List Message |ndicates whether the

F- PPDCCH af¥sting Walshiistran becuged s Eocegitq Herisionsplopk d230dRAsieaniage t he
sane as th ' . : e ti XA ' .
NGﬂBR_Co\JFﬁ’Egmée?l%mugé‘ﬁg%ﬁfb?o‘% oo'f?sat h@%eeﬁﬁéytﬁare %ﬁ% a@érf‘é*?@%%‘% WD 4 han
reusi ng t hthed\ehiRRf A gSwhiatiedsr of thdbists iblvizlid.a Iheet, pretekd to block 1240

NGHBR CONFI G.PDCH can be. c ted to, conve he .informatio In this case,
h singl e bARTERIOG MPOBIAC MISh et T B hebiRStAtitnto LRg. HhSsiatearc

present angithige hakédbsh Boekd@epnt s are the sane as the current base
station. [1072] Wen a nobile station receives a handoff nessage froma

base st at [1074]t hdt ishoulds bat hotedt $hatcial Bl thenembodimentsedesatibegi ghova, Li st

base. st at TIek SR t0cbT Ader sy ihars iab@Rg: frome et Fodad S BRboc
and the F-in9BpRG&H] are present, the Wal sh assignnents of the F-PPDCCH and

the F- SPDCCH, and the F-PDCH Wal sh Iist. Note that a single bit can be
used to rEM78dentThase of skil in ke iarewdl undgrstasndbthat dafopmatior andesignalse

o Co P BEE eBRAED LORG"8ho bt o VEREH M| Al ckhntisits HES

F- PDCH Val sdehhiqifesc aRobexaspte, ddtaf mstrudtidr@syl commaais sinforgndtioRDSigriate, s h

st 1s nOE)itsu,S%()j/r’nbtops?naagecr?iggethsattatrrilaoyn bréusrteferenced throughout the above
description may be represented by voltages,. currents, electromagnetic waves,
magnetic fields or particles, optical fields or particles, or any combination
thereof.
[1076] Those of skill will 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 components,
blocks, modules, circuits, and steps have been described above generally in
terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design
constraints imposed on the overall system. Skilled artisans may implement the
described functionality in varying ways for each particular application, but such
implementation decisions should not be interpreted as causing a departure from
the scope of the present invention.
[1077] The various illustrative logical blocks, modules, and circuits described
in connection with the embodiments disclosed herein may be implemented or

performed with a general purpose processor, a digital signal processor (DSP),



send the nobile station the F-PDCH Walsh list. As an alternative to the

Ext ended Nei ghbor List Update Message, the base station can send this

i nf or mat iwo oeno@shandof f nmessage, such as the Handof f D r ectriusn2/Msssage. WO
02/ 101951 PCT/ US02/17817 25 [1073] FIG 12 depicts a flowhart of an
enmbodi rent of this handoff nmethod. In ock 1210, the base station directs
the nobile station to hand off. In bl oc 1220, the base station sends a

nmessage indicating whether the default or the existing Walsh |ist can be
used. Proc@B@ppicatian speafipintaratesserault (Asier.d Hrld %Q%ﬁ'@?'a@retg?é? iayt can

be used. | , : . | fi £ '
ohi ohever | SPERLRIGREF piSydfifidolt {iBdicPacis 2aseRdidate drfaliiidbidaioln "9
updat ed \Wadierdte Harfiward tempohénte, ot ahy ocombinaiioe. théleh designeddo psirfiohmt he

handof f in block 1250. [1Q74] It should be noted that in all the
enbodi ment $he1dEBsHRSy d&%%’\'fé‘? heaseRod )ét Qf)%eré‘grPLHBO'f%t%rPEﬁ%ﬁfﬁem% Dot

departi nguhﬁg@ﬁﬁﬁ?ﬁg‘ut% th8 GitekMatRat y?és‘f)é%é%éél nngé}ng e(r?icg édﬂ\)ehtibgalt he

art will i nformation an presented using
any of a varocesgonfcomirofler, enicraconinotén gir edatenmachioehni quesessbomayk alspl e,

data, instructions, caommands, .i.nformfion | gnal s bits, synbol s nd

Chi ps t hat PRAPRMERES Ehe CaRIPOUgh BLEST RIS JT4 o8 EPEITALP S
represent ed PP @ndagemicropfdcestsr, 2! ReialifmesnficképroeEssors, BRENGH inforki el ds
or particles, optical fields or particles, or any conbination thereof.

[ 1076] Thosucropregasspra inl dqomjunesipnapyitteca alSk haere, h@rvany o@then |sushr at i ve
| ogi cal bk&ﬁ@ﬁ" ﬁgQules, circuits, and algorithm steps described in
connecti on fH¥" enbodi ment's di scl osed herein may be inplenmented as

el ectroni CFWB]V\BF'H;e stepeTuft® methbd waratgorthmcoeduribatl inrcorpiection ithTibe
clearly illustrate this interchangeability of hardware and software,

various i | PIRACHDEYS @@ﬁ%ﬁ@n'ﬂ%ﬂe'“ dibe e e ,d'rgppi‘:gjﬁ"t’%%rfj@(ﬁbe’s'tneﬁs have
2o ot ORAPAYDURLAPSERGI Ky pGEIRof o S EORIRERB gl ALY |
parti cul ar seftwhiec atoduie anay desidgrnin BANs marhotys flaspavethary, ROM anemalry,
system SKEIJF?(gMarrntein?oar{),sEEBﬁé rln%%%r};[/, rterg]]?sters, 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 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.
[1079] The previous description of the disclosed embodiments is provided to
enable any person skilled in the art to make or use the present invention.
Various modifications to these embodiments will be readily apparent to those
skilled in the art, and the generic principles defined herein may be applied to
other embodiments without departing from the spirit or scope of the invention.
Thus, the present invention is not intended to be limited to the embodiments
shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[1080] WHAT IS CLAIMED IS:



described functionality in varying ways for each particular application,

but such inplenentation decisions should not be interpreted as causing a
depart ur ewbroemv19she scope of the present invention. [1077PCThSoversiDus
illustrative |ogical blocks, nodules, and circuits described in connection
wi th the enbodi ments disclosed herein ngy be inplenented or perfornmed with
a general purpose processor, a digital Signal processor (DSP), WO 02/101951
PCT/ US02/ 17817 26 an application specific integrated circuit (ASIC), a
field progranmmabl e gate array (FPGAQld\ M&er programuabl e | ogi ¢ devi ce,

di screte gate or transistor logic, discrete hardware conponents, or any
conbi nation thereof designed to perform the functions described herein. A
general purpose pPk AR WARh @ a @'frﬁ@ﬁto&ﬁﬁﬁr@sr but in the alternative,
t he processor may be any conventi ona processor, c%ntrol | er,

m crocontrol | er ,seodrngt atWarm:bpm mlroatocémra rlvayea&tatnon he orrepbermuteed as

a conbi nat i o LN | ces . cQ ation of a
i cropr ocesTs 3&8'”5 Iﬂi‘? S%SPF‘S&'gglé?g‘Hr §pegﬁ/énq)ra rﬂW'ébef op walkh
m cropr oce:rmft@nsnf@ro@sénmt Hafh Wehlbduldin, Cledm. aOproyfmAidieliss Bf fwalsh
configuration. [1078] The steps of a method or algorithm described in

connect i onfuatienshe enbodi ments di scl osed herein may be enbodied directly
in hardware, in a software nodul e executed by a processor, or in a
conmbi nation of the two. A software nodule may reside in RAM nenory, flash

menory, RO®, rrerrcrlhxe meEBB@fldmm)nyfurrIEEPBQmeiemgrlwadrhgghetp%granhﬁédnéiork a
renovabl e dij sk RO\/E any other form of storage nedium known in the
art. An exdig sh,fynctgwg Hd er@éﬁtﬁ’fﬂ"&“ eaq;sh%@neoortrﬁerq)rr@@égss@hcwc\w R iRe

pr ocessor :ﬁﬂd@ﬁ lrét’gf%%h'fﬂﬁctdr%m and wite information to, the storage
medi um ternative e storage nedium may be integral to the

processor The processor and the storage medi um may resi de in an ASIC. The
ASIC may reside,in a r te Ln the alternative, pr ssor and
the storagd. - medBniiRyST i GeThe Totutfer Boniuisti sebdi 8" feoPr AR Al

[1079] Theftﬂﬁc@%h@“ﬁoﬁ?%ﬁé' PhsOnstafion N e CoRs st erdredinidiiies statidpsOydded to

enabl e any person skilled in the art to nmake or use the present invention.
programming the list of Walsh functions.

4. The method of claim 1, further comprising:

changing the Walsh space indicator in response to varying available
transmit power; and

re-sending the Walsh space indicator subsequent to changes therein.

5. The method of claim 1, further comprising:
changing the Walsh space indicator in response to a varying number of
available Walsh functions; and

re-sending the Walsh space indicator subsequent to changes therein.

6. The method of claim 5, wherein the Walsh space indicator controls the
number of Walsh functions used for a packet channel.

7. The method of claim 5, wherein the number of available Walsh functions

varies according to assigned data and voice channels.



Various nodifications to these enbodinents will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
appl i ed two cetitws1 enbodi ments wi t hout departing fromthe ®pirnisv2/oliscope of
the invention. Thus, the present invention is not intended to be |imted
to the enbodi nents shown herein but is,to be accorded the w dest scope
consistent with the principles and nov% features disclosed herein. [1080]
VWHAT IS CLAIMED | S: WD 02/101951 PCT/US02/17817 27 CLAINS 1. A nethod of
Wal sh spacé. assiTgengethasbepralaimng; vehaseinnipea Welsk rspasaciadicatrcist #ntf inom a

base stati 0 | sh space indicator
speci fyi ng?éz;sr}r@r?%g? aoéeq%%fefrorﬂ?éj{réc ﬁ@%gé hﬁ@?e&i@ﬁ)‘n\ydat a denodul ation, from
a programed |ist of Walsh functions. 2. The met hod of claim11, furt her

conpri si ng | oadi ng t he progranmed |i st of h functions at the base
of

station an@-t he I§ReMBIhodRfcClaiphil) é’hﬁ%lﬂltaﬂé/vﬁ\ks [Paceghdicator iih Kglydest inof
Wl sh func%klﬁ{bsqlun dbe, E:?hh%i?ﬁh 'ﬁaseéast atfurt her conprising sending a

|ist of Wal's |ons rom ion to the one or nore nobil e
stations for programmng the |list of Walsh functions. 4. The method of

S0 var yi no Tva: Mgl BeHath AE Helm b urifieh AamAtisiiy SPagne  Nadfiak, rsshags ">
i ndi cator sisRAY %nﬁew%&eam%ﬁmbwr%@ ro§ram8d Bt BEW A8 Fhirfdtidhd .cahur t her

conprising: changing the ace indicator in response to a varying
nunber of b&\waeldab|cemmm@nammgwmtﬁ@r@elghbmlngabe%enaiamgnt he Wl sh space

i ndi cat or subsequent to changes therein. 6. The nethod of claimb5, wherein
t he Wal sh space indicator controls the nunber of Wal sh functions used for

a packet channela méthothef Welshoshark adsijriment odmgpridimg:t he nunber of avail abl e
Vil sh functions computing a Walsh space indicator specifying a number of Walsh
functions, for use in data demodulation, from a programmed list of Walsh
functions; and
continuously transmitting the Walsh space indicator from a base station

to one or more mobile stations.

12. The method of claim 11, further comprising:
changing the Walsh space indicator in response to the varying number of
Walsh functions available.

13. A method of Walsh space assignment comprising signaling a request for
transmission of the Walsh space information.

14. The method of claim 13, wherein the signaling comprises suppressing
the transmission of a channel quality indicator.

15.  The method of claim 13, wherein the signaling comprises transmitting a

channel quality indicator value not associated with channel quality.

16. The method of claim 13, wherein the signaling comprises transmitting a

unique value on a reverse channel.



vari es according to assigned data and voi ce channels. WO 02/ 101951

PCT/ US02/ 17817 28 8. The nethod of claim1l, wherein the Wil sh space

i ndi cat orwD928@1961 i n  response to a request from one or mpCE/USDD118E7
stations. 9. The nethod of claim1, wherein the Wal sh space indicator is
included in available space in an unre ﬁt ed nessage. 10. The net hod of
claim1, further conprising sending a handoff nmessage including a field

i ndi cating whether the programmed |ist of Walsh functions can be used in
comuni cat ilfg wiThe mel@ideisirinnip JHeBeseMPasing11. A met hod of Wal sh space

assi gnnent conpy ng a
nunber of Wal Shtfaﬁaﬁ@glpg%@@ aaIYt\? ﬁd(] @8?@@%@%@%@%@ mé'ézga pr ogr ammed
list of Walsh franetiitting; tharWaMﬂ‘spamﬂ)llﬁd)rynaﬂdmemthéIfogrvartlechMin‘.elh wiece

i ndi cator froma base station one or nore nobile stations. 12. The
rothod of d1aHenEs G INGEABY | 1871Rgios BTGy PENcl PXReat s dupliNtart or
in respons ,Iae varyi ng nunber of Walsh functions available. 13. A

nmet hod of I space assi gnment conprising signaling a request for

transm ssion of the Wal sh space information. 14. The nethod of claim 13,

T ey +end B oS HAR heind BANVERE) i BF cbrBnal iagb dhgoh e
conpri ses %Faaémrfdﬁda?@r ape%meagl t%lmlfté!d'ﬁgh\caé Ohasel! 418t camprisingf ed

wi th channel quality 16. The nmethod of claim 13, wherein the signalinhg
conpri ses tdeanélmgtthe Vyalsh ingicatge channgl to geteat eMeish spageredicalap 02/ 101951

PCT/ US02/ 17817 29 17. The nethod of claim 16, further conpri sing:
transmtting a channel quality indicator on the reverse channel; and

transm tting. t hghdaheihed @t eldint 08iirtiet comprising aigwelsgcihenbade wietion
with a Walsh space indicator detection acknowledgement.

20. The method of claim 19, further comprising suppressing transmission
from the base station in response to a negative Walsh space indicator detection

acknowledgement.

21. The method of claim 18, wherein the decoding step comprises decoding

a time period of the Walsh indicator channel.

22. The method of claim 21, the decoding step further comprising:

combining a second time period of the Walsh indicator channel with the
first time period of the Walsh indicator channel when the Walsh space indicator
is not detected; and

decoding the combined time periods of the Walsh indicator channel to
detect a Walsh space indicator.

23. The method of claim 19, wherein the signaling step comprises
transmitting a channel quality indicator when the Walsh space indicator is

detected.



t he channel quality indicator indicates that the channel exceeds a quality
threshold. 18. A nethod for receiving a Wal sh i ndi cat or channel, incl uding
a Wal sh woaemoiondi cator, periodically transmtted from arPb@asosi7ati on,
conprising decoding the Wal sh indicator channel to detect a Wal sh space

i ndicator. 19. The nethod of claim 18, égrther conprising signaling the
base station wth a Wal sh space indicator detection acknow edgenent. 20.

The net hod of claim 19, further conprising suppressing transm ssion from
the base s24i ot MethaskiosNéalsh §pace agaioNmenhGamPsidGe i ndi cat or det ecti on

acknow edgenent o | ai 8, wherein the decoding step
conpri ses decodﬁﬁééngipgﬁgﬁgggﬂ%gkﬁﬁhgﬁgk&hlsh i ndi cat or channel. 22. The
met hod of cl ai meatodinhe nmibssadesg tisd eendodindhanitialiwget ieitmghe cWdismi space
second tinme period of the Wal sh indicator channel with the first tinme
peri od of tHECHRNANG ndi cator channel when the Wl sh space indicator is
not detected; a prfaf SR i me periods of the Wal sh indicator
channel to det@%ngmaﬁ9?%3§E§%e |n§¥§a.%ﬁf 23. The nmethod of claim 19,
wherein the signaling step conprises transmtting a channel quality

i ndi cat or n e WAl s pace indicator, is detected. . 02/ 101951

pCT S0/ 18817 196 oA e 24 BhefaiR thé Bpatdhd R Finvalticra BRaedgen
transmtting a Wal sh space i ndicator; encodi ng nessages, the encodi ng
initialized with the Wal sh space indicator; and transmtting the encoded
messages. 25. The nethod of claim 24 wherein the encoding is convol utional
encodi ng. WD 02/ 101951 PCT/ US02/ 17817 31 26. The nethod of claim 24
wherein the encoding is turbo encodi ng.



27. The nethod of claim 24, further conprising: receiving the Wal sh space

i ndicator; receiving the encoded nessages; and decodi ng the encoded
nmessages woeimgoke WAl sh space indicator to initialize tireTdsSondismy. 28. A
met hod for data communication, in a systemincluding a base station
transmtting a control channel and a p {odically transmtted Wal sh

i ndi cator channel, including a Wal sh space indicator, conprising: decoding
a first period of the Wal sh indicator channel to detect the Wal sh space

i ndi cator. 289. The methrd®f slaity 24 whersin the eRepding igHturke #§cedifgdi ng a second
period of the Walsh indicator channel to detect the Wal sh space indicator
if the Wal sh space indicator is not detected in the first period. 30. The

met hod of elrai MTRA8,méthotiivé clahondd, ifartingr. caroptisingng the first and second
peri ods of the Wl sh indicator chanpel if the Walsh space indicator is not
detected in the'9Gedng e Waleharaes iNGiEatonnd  decodi ng the conbi ned peri ods

to detect the V\{ﬂ%@ﬁ,ﬁgﬂg@ehg@d&fﬁggsﬁﬁ; a‘t[jlae met hod of claim 30, further
ec sly avalla

conpri sing sel I ng previ ou I'e WAl sh space indicator if the
Wal sh space i nddeatdingi thenehcatisde ctessagas udieg fthe sWalgdespade indicatorbioned
periods. 32.. The thod of claim 28, further conprising decoding the
control chiHiRlize {ieideGOdiRG- val sh space indicator as an initialization

val ue. 33. The nethod of claim 28, further conprising sending a nessage to
the base station indicating that the Wal sh space indicator was not

det ect ed i 28t heA mathod iydataicemoupieation, iRcd sysiest inaluding tehbase station

Stati on, cUARRRAEE, $EppRES antieliadd o BarbmeatYenprittdy st mpicald™®, e

base stati gnasisl, Bekiding a VWigishispasé indicatbr,rodpnprisisg:at i ons containing a
| ist of Wal sh functions, one or npre of the Walsh functions for use in data

comuni cation, fAeodage fyshpernd ebinsWalshyndicatrchagaeliofistaeithefWalsh
generat i ngsﬁa(\,@lnﬂﬂ:a?@@ce i ndi cat or nessage,

29. The method of claim 28, further comprising decoding a second period of
the Walsh indicator channel to detect the Walsh space indicator if the Walsh

space indicator is not detected in the first period.

30. The method of claim 29, further comprising:
combining the first and second periods of the Walsh indicator channel if
the Walsh space indicator is not detected in the first or second periods; and
decoding the combined periods to detect the Walsh space indicator.

31. The method of claim 30, further comprising selecting a previously
available Walsh space indicator if the Walsh space indicator is not detected in

the first, second, or combined periods.

32. The method of claim 28, further comprising decoding the control channel
using the Walsh space indicator as an initialization value.

33. The method of claim 28, further comprising sending a message to the
base station indicating that the Walsh space indicator was not detected if the

Walsh space indicator is not detected in the first, second, or combined periods.



t he Wal sh space indicator nessage including a Wal sh space i ndi cat or
identifying a subset of the list of Walsh functions for use in data

comuni cawpDor/101986. The base station of claim 34, wherei nPChaSVI B space
indicator is an integer k, the subset of the list of Walsh functions being
the first k Valsh functions in the lis 36. The base station of claim 34,
further conprising an encoder, the encoder initialized with the Wl sh
space indicator prior to encoding of nessages therewith. 37. The base
station of claim 34, wherein the nmessage generator inserts the Wilsh space
i ndi cator i unys p LN h n I C i ndjcat or
nmessage. 3§H Th(sa& %’%gg gfagtobbn&gﬁﬁgﬁggﬁ%@g,gélmlgﬁewﬂgg\gnpépégﬁg (gf nng(glg{gge
gecoger . 38tatibhe, thesteast station avid edch of B8, pl:catw:]yebhrrTobﬁe MEmg&:cﬂéﬁ@iobI@r .
ecodes nessages. requesting transm ssion Q e sh. space indjcator. 40.
The base salistdi Wﬁ'S& Neigas, QiR O&iMokenaf %i"é@)@'\'{\g@@@ﬂ?ﬂ% 5% I3¥ssages

acknow edgha&rﬁmgﬁtﬁ{n,m@bmgbtﬁg%dr jcator was received correctly.
ely ‘cou

41. A nobile station, comunicativ ‘ed with a base station, the base
station and t heanmbs$age gahemtortontgeneratingaal Watshospad sididalorctriessage,one or
nmore WO 02/ 101&? PCT/ US02/ 17817 33 of the | sh fg\zclt' ons for.use,in data
cormuni cat f¥h, A% RYIGRIOEnMESSAEE | YICGHING AedYal§R SRR eINdiGGHOT

decodi ng ajdéntiffing Bae®sbhel Batiiet oNREIGURINCEBRS foMAlselin Haks Bommftlirigdtin.
message i ncludi'ng a Wal sh space indicator identifying a subset of the |ist

of Wal sh functions for use in data communi cati on. 42. The nobile station of

The 11t of Sver SRervs Foensd figm p. b aiuaeisEREe Miiedief iF T o1

43. The nohitegerskathersublset lofithiedlist dfudist fancturiss bagngathite ticsiek ,Whalth
decoder initialized with the Wl sh space indicator prior to decoding of
messages fUnstions imthe list.

36. The base station of claim 34, further comprising an encoder, the encoder
initialized with the Walsh space indicator prior to encoding of messages
therewith.

37. The base station of claim 34, wherein the message generator inserts the
Walsh space indicator in unused space in a message other than a Walsh space
indicator message.

38. The base station of claim 34, further comprising a message decoder.

39. The base station of claim 38, wherein the message decoder decodes

messages requesting transmission of the Walsh space indicator.

40. The base station of claim 38, wherein the message decoder decodes
messages acknowledging whether the Walsh space indicator was received
correctly.

41. A mobile station, communicatively coupled with a base station, the base
station and the mobile station containing a list of Walsh functions, one or more



44. The nobile station of claim4l, further conprising a nessage generator
for generating a nessage requesting Wal sh space information. 45. The nobile
station oVookaorws®4, wherein the nmessage requesting Wal shPCIamor17817
information is a channel quality indicator nessage with a unique val ue not
associated wth channel quality. 46. The nobile station of claim44,
wherei n the nessage requesti ng Wl sh ce information is a rate indicator
message Wi th a unique value not associated with a rate. 47. The nobile
stati on of otltaéniWadsh fhectising fareusesivagata equwauniagtion e meRilee station

i nformation is.gn acknow edgenent nessage with a uni que val ue not

associ at ed “RPHSES a acknow edgement. WD 02/ 101951 PCT/ US02/ 17817 34 48.

The nobi | e st at haResdagd abeodet fombigesding d Nealse spage inticande megengs athes an
error signal when the decoding of the | sh space indicator nessage is

unsuccessf Walshsgaendndiealongressane ingledingeh ¥y alsle spase indicalagidantifineg @i ng
Vial sh Spacgupéé}fo?jllgg‘iétod} ngshqijqu&m bPub8%h ﬁé{aoéorﬁhﬂﬂfﬂatioﬁg . The nobile
station of "clai m45; "Wherern the message decoder conprises: rmeans for
storing a prior nessage; neans for conbining the stored prior nmessage with
a current nessa teh_ conbi ned nmessag far nmessage .decodi n

, [ i | , 50.
A comuni c4ei ongrg?é? %6‘%‘?(‘5‘?“%@'%%‘2’?‘?@”éﬁ?sl&vaghép@ﬁ%ﬂd@ﬁ%és an
i ndi cat or Ht@d_é@lrakf &ﬁétmggg'o@n@%%cgﬁwm fﬁﬁatdn@nfbgirn@etﬁéa!nﬁdi RRGaRH

i ndi cator specifying a nunber o uncti ons, use in data

denodul at i &mctibnein thedisbgr ammed |i st of Wal sh  functions. 51. Processor
readabl e nedia operable to performthe follow ng step: sending a Wal sh
space indicator froma first station to a second station, the Walsh space

i ndi cat or ageci e hdolslestahshH oPElalfil4ah finhetidoplsisiiPa désedér) théldbsoder
denodul ation, froma programed |ist of Walsh functions..
initialized with the Walsh space indicator prior to decoding of messages

therewith.

44. The mobile station of claim 41, further comprising a message generator

for generating a message requesting Walsh space information.

45. The mobile station of claim 44, wherein the message requesting Walsh
space information is a channel quality indicator message with a unique value
not associated with channel quality.

46. The mobile station of claim 44, wherein the message requesting Walsh
space information is a rate indicator message with a unique value not

associated with a rate.

47. The mobile station of claim 44, wherein the message requesting Walsh
space information is an acknowledgement message with a unique value not
associated with data acknowledgement.



WO 02/101951 PCT/US02/17817

34

48. The mobile station of claim 44, wherein:

the message decoder generates an error signal when the decoding of the
Walsh space indicator message is unsuccessful; and

the message generator generates the message requesting Walsh space

information in response to the error signal.

49. The mobile station of claim 45, wherein the message decoder comprises:
means for storing a prior message;
means for combining the stored prior message with a current message,

the combined messages for use in message decoding,

50. A communication system comprising:

means for sending a Walsh space indicator from a first station to a
second station, the Walsh space indicator specifying a number of Walsh
functions, for use in data demodulation, from a programmed list of Walsh

functions.

51. Processor readable media operable to perform the following step:
sending a Walsh space indicator from a first station to a second station,
the Walsh space indicator specifying a number of Walsh functions, for use in

data demodulation, from a programmed list of Walsh functions.



