[ 0001] METHOD FOR SOFT AND SOFTER HANDOVER I N TI ME

DI VI SI ON DUPLEX CODE DI VI SI ON MULTI PLE ACCESS

(TDD- CDVA) NETWORKS [ 0002] FI ELD OF | NVENTI ON [ 0003]

The invention generally relates to handover in

Wi rel ess conmmunication systens. In particular, the

inventi on relates to soft and softer handover in
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- [0006] In a third generation partnership program (3GPP) or 3GPP-like
system, time division duplex (TDD) wireless communications are encoded with
scrambling codes, spreading codes and predetermined training sequences

~known as midambles, which are helpful to reconstruct the originally

- transmitted signals, anh base station cell uses a unique scrambling code to
distinguish base stations in the network when establishing a link between a
particular base station and the WTRUs that it serves. Spreading codes are
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particul ar base station and the WIRUs that it serves.
Spreadi ng codes are -1 associated with spreadi ng each
WRU s data into pieces across the sane frequency
bandwi dt h as the other WIRUs, while taggi ng each
respective data signal with a unique spreadi ng code
to permt reconstructing the data at the receiver.
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quality. One approach is to divide transmission power control into separate
processes, referred o as outer loop power control (OLPC) and inner loop power
~ control (ILPC). :
{0009] In outer loop power control, the power level of a specific
transmitter is based on a target SIR value. As a receiver receives the
{ransmissions, the quality of the received signal is measured. The transmitted
information is sent in units of transport blocks (T'Bs), and the received signal
quality can be monitored on a block error raté (BLER) basis. The BLER is
-estimated by the receiver, typically by a cyclic redundancy check (CRC) of the

data. This estimated BLER is compared to a target quality requirement, such
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information is sent in units of transport bl ocks

(TBs), and the received signal quality can be
nonitored on a block error rate (BLEB) basis. The BLEB
is estimated by the receiver, typically by a cyclic
redundancy check (CRC) of the data. This estinmated
BLEB is conpared to a target quality requirenent, such
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information to its correct destination, overseeing multiple base stations,
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managing radio resources within the geographic area of wireless radio service
‘ 'coverage serviced by the base stations and controlling the physical radio
- resources for the interface between the base station and WI'RU. Base station
BS1 transmits in region 11, base station BS2 transmits in region 12, and
region 13 represents an overlapping region between the two base stations, in
which WTRU1 resides. In this example, WIRUL is mobile and moving from
region 11 to region 12. As such, WTRU1 is a candidate for handover, while
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managi ng radi o resources within the geographic area of
W reless radi o service coverage serviced by the base
stations and controlling the physical radio resources
for the interface between the base station and WRU.
Base station BS1 transmts in region 11, base station
BS2 transmits in region 12, and region 13 represents
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- communication transition to the second base station or sector can only
- commence if the first communication is terminated with WTRUL., Providing a
method to implement soft handover in TDD CDMA networks would yield

increased capacity and coverage.

[oo16] SUMMARY

{0017) An apparatus, a system and a method are presented for wireless
communication in a network system having a plurality of base stations where
a WIRU receives comypunication data that is selectively encoded and
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base stations BS1 and BS2 do not occur as snoothly as
in soft handover, or between sectors 21 and 22 as in
sof ter handover. In hard handover, the conmuni cation
transition to the second base station or sector can
only comrence if the first comunication is
termnated wwth WIRUL. Providing a nethod to
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reconstructed data signals transmitted in the uplink communications.
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whi ch processes the channel estimates with a plurality
of scranbling codes and spreadi ng codes associ at ed
with the WIRUs in uplink comunication wth the base
station. The data estimator is configured to process
both its own assigned scranbling code S. used by all
WRUs assigned to the base station and the scranbling
code Sold associated with the WIRU i n soft handover,
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{0027] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
10028] Although the embodiments are described in conjunction with a
third generation partnership program (3GPP) wideband code division multiple
access (W-CDMA) system utilizing the time division duplex (TDD) mode, the
embodiments are applicable to any time slotted or hybrid code division

-multiple access (CDMAYtime division multiple access (TDMA) communication
-system, including TD-SCDMA.

10029] FIG. 38 shows a diagram of sequenced messaging of a TDD-CDMA
network engaged in soft handover. The involved entities in soft handover are
the network, a WIRU, a first (old) base station and & second (new) base
station. In reference to the configuration shown in FIG. 1, WTRU1 is the
representative WTRU, base station BSI is the old base station with which
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[ 0028] Although the enbodi nents are described in
conjunction with a third generation partnership
program (3GPP) wi deband code division nultiple access
(WCDMA) systemutilizing the tinme division duplex
(TDD) node, the enbodinents are applicable to any
time slotted or hybrid code division multiple access

ﬁ'ﬂ%/“ me division multiple access (TDVA)
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c@ﬁs a§h| now entering SHO. WTRUI is
notified via BS1 that BS2 has been assigned for SHO (line 35), including the
scrambling and spreading codes to be used by the new base station BS2,
preferably sent on a down link dedicated physical control channel (DL-
DPCCH). At this point, a simultaneous communication link between WIRU1
- and both base stations BS1 and BS2 is established for SHO.
{0031]  Downlink communication data is exchanged from the network to
WITRU1 ﬁa both base stations BS1 and BS2, preferably on the downlink
dedicated physical channel (DL-DPCH) as shown at lines 86. Both downlink
‘data communication transmissions from BS1 and BS2 are synchronized to
occur at a predetermined frame number and in a common timeslot. The data
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candi date for soft handover (SHO of WRU1, and
decides to enploy SHO for WRU accordingly. New base
station BS2 receives notification of a new *
assignment to WIRUL for SHO (line 34). The network
inforns the BS2 of the scranbling and spreadi ng codes
of WIRUI now entering SHO. WIRUL is notified via BSl

. b assigned.far . line 35
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[0035] Open-loop inner loop power control is wsed in the wuplink for

3GPP TDD WCDMA using the high chip rate variant. The WTRU measures
- ‘the received power from each base station’s beacon channel, reads each base
station’s interference power reported periedically, and transmits with a power
sufficient to achieve a signaled target SIR at each base station in SHO. To do
this, WTRU1 cycles through each base station, periodically measuriﬁg beacon
power and reading data. . The network ensures that there is no conflict
between receiving broadeast data from each base station BS1 and BS2 in SHO
and WIRUL's dedicated traffic time slots. Preferably, this is achieved by
arranging all broadeast time slots to be coincident. WTRU1 trapsmits with the
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CRC-detected error is kept and passed on to the core
network. [0034] C osed-loop outer |oop power contro
is used for the downlink for both chip-rate variants
of 3GPP TDD- WCDMA. The WIRU neasures the received SIR
for the conbi ned output of the JD receiver. It then
transmts an up/down transmt power control (TPC)
command to base stations BSI and BS2 (line 38). The
nae@,-t phaéri 1036ssHBC1RURN DS ShelREret SINRABANhPGEIS hs LRGIS
3 owers accordingly. [0035] Open-Iloop inner

S e Bmor pausia, e Frrast (RES fion $ack e stetbarin an
EW&suﬁ thelt & MRadtiohB will r&belve a8 e¥ANitARmestR, W1
nmeasures  t ecei yed power from each base station's
R AT FTEG tesari oh Chsadle DRSGH: o <

ilouzer f er epge ORI diSRAN HleRSddcaf ifedetng 4 TDD-CDMA

trans ts wi.ith a@%omer sufficient to achi eve a .
YPoek sneagst gia: soffer; hand e‘@ehwbybewsqlmlﬁbﬁom&mdow 8%

éﬁjlﬁmed/mél'ex@ﬂ&al BFIGNBOYHE RARR RABReS AldoRR hando ver are

%W I%g asur|qﬁ beacon _power and readi ng data.
17 Bt (¢ld) basp é?ﬂémP§9‘WéT #sht pecend (Itﬁé‘t)\hééﬁh
- Statieh, \anngaf&@ﬂ@daﬁﬁie HON GG RAFEGSHAWIHUBR! the
and 1382 in SHO and WIRU 's dedicated traffic tinme

’?Psftsgntabr% VEFBY) yectem 2k is sheyeld besedstelion sertan grithy “émrh
e h (o éﬂg‘&tﬁhﬁh&i b EnfcRilt A %cmy\ﬁg%l tiid

| owest power necessar to achieve t

V@%*”@WFWﬁFdﬁymhﬁ#¢¢Eﬁqmﬁgﬂénwmﬁ%'at line 39, the
[esnor K gtk xtitarlgh e ek 2P aufmré)ﬁa&mﬁ%ign%

i n_an atte t to ensuret at at east one W

- 9pe BHg dfox gl demaé e basenglation ssectyrRll and ek ave gedeived by
stﬁlg,vg\gtagl agram % sequ hced rresch? | n% gQ%%ﬁﬁhﬁl
the eepdet of & N?»xt@tfm 4% mvé meames lthé BSEP frduathe
b%%ﬁénam#)é/eﬁﬁsﬁ Rgéplxﬁ%#tﬁgenﬁnﬁlgé a{e ﬂ]e%%o;ko Fltﬁ:é of&

The involved entities ITn’s ndover are

bﬁ@qﬁ@hmlmgumﬁﬂumemmﬂmmw@bﬁaymmﬂmaﬁnuﬂmmmiumﬂmomﬂaﬂd
R AP HRUIARBES Bt g gL SLEU5F hd Bin v
seabere dnorhich case WIIRU] costiayally dnitas Bigaabétebﬂgﬂmaof beacon
. sighd 't%sm_v W ngg%&ncﬁh hase station sectors and measures their
respective RSCPs. These measurements are reported to the network. Based on
- the reported measurements, the network recognizes the new base station
“sector 22 as a candidate for softer HO of WTRU1, and decides to employ softer
- HO for WTRU1 accordingly. New base station sector 22 receives notification of
. a new assignment to WITRUT for softer HO (line 44). The network informs the
new base station sector 22 of the scrambling and spreading codes of WTRU1
now entering softer HO. WTRU1 is notified via old base station sector 21 that
new base station sector 22 has been assigned for softer HO (line 45), including

the scrambling and spreading codes to be used by the new base station sector -
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WRUL originally established conmuni cati on, and sector
22 is the new base station sector toward which nobile
WRUL is noving. [0037) The exchange begins at |ines
41 and 42, where network signals on BCHs for old and
new base station sectors 21 and 22 are received by
WRUL as beacon signals configured as P-CCPCHs. This
exchange is wthin the context of UL-1LPC. Next at

| ?%epa@eramentmas ar &LBHGCHSCM f ¥hdsm poliet, b esiemiltaneous

3%% ﬁibase st atl on ng'?é%r Q’%’fgs g? hﬁ ‘ﬁwk

t 9Ftaplishedhor softes Hpl ai ned i n the cont ext of two base
S[0a3d10N S asdfifik cHRUNRNS. tion.may,.hav

nore. than two sectorsahf)gd\%ﬁa "‘&lg © .’J{thene%‘w"rkm
WARUH M bythohnse station s 21saucbag;tmefemb1joem¢m DL-DPCH

HsARawvs t hboring.base station
sectors agﬁgyn%gs%&%% dafaes FpIGaiqadEsmisgions from
e Badioe neatorsrd. aehd weisyaohtdnizet &b Wt at BapRdetefmined

t-h Kk
E‘ﬁ%ﬁ@%"’%ﬁ SRR RNl AEl e Rl

. Grangmittstl by hothdessk dbstidnoseetqrs ayitls distiact sdibnbidg codes
cLondi W stato s tor .22 re

not | i |£§a§>| %% o L%hv%%\i‘\lls éﬁ?ﬁr@% FOeelr g 2 %gﬁ‘%&f

PEyfpmse dlﬁ‘byent'ﬁh@nmwmktel fiof eaﬂﬁbé:@&taﬁtﬁx\l\sebﬁﬁ @1 and 22,

S 5 G PR B S i o

fetectionety limik the dodeador sthat WTRYS ¢4 emyahosdwaﬁnpamﬁ% haog

SR B e S o B R  Sho  e

mehsesmtsbnmpmn‘ed)yerfdrmmew base station sector 22,

er abl nt _on a, poi nt
llaggltane %?Z}B% W@&@e W%@W
IBBGH ameeiset bp rasmz le@mr 22 babe shtioad BSS RAsLH MmeriLies
r#t 81%11’@?%“ nication dafa Is exchanged
iR seetargyok apdyesandssends éhﬁl'esults
| tsehé ablvedl (Rnel4D2, Upd:ﬁf-&é?b' the QRO SrrdPREHE CRE RO

ot h downl i nk data _commini cati on

t L n
' tﬁ 5%???5 g*hs‘? Felofh repereer datamob haging» CRCodetegied epropjis
kepinaday ﬁiﬁs&'&ﬂn tOLHACOH n@iwoRk. PNBESHSE f0ri6fer HO, only one set

of data is received from WIRU1 due to the data éombination performed at
base station BS.

[0040] With respect to closed-loop power control used for the softer HO
- downlink, WFRU1 measures the received SIR for the combined output of its
JD receiver. It then transmits a TPC command to base station BS (line 48),
- and received at each base station sector 21 and 22. The base station JD
- receiver soft-combines and decodes these parallel TPC commands them to

produce the resultant TPC command for the network.
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frame nunber. The data on this parallel downlink
communi cation is identical but transmtted by both
base station sectors with distinct scranbling codes
particular to the respective base station sector. A JD
receiver at WIRUL perforns a different channe
estimate for each base station sector 21 and 22,
utilizing the known scranbling codes. The WIRU may

[0@411 0 US(WR[ll kéggec?ﬂy endG8 5 %érqg%é }g%x{/érryohtrél%eflglds%ﬁelf or

er WIRUs to onl tho ronger
th the WIR Lbmgasssesdbe vdseivep mgmafmmmgclu hascattion sted.pr $ he

behbbd @l?a%hgle Feads WRHOkhsE S8HbA Sed &'s i Y&&%%%Me%ﬂ&@

[ 0039] Upli1nk conmuni cati on ata
pesiodicallysng trgpsaits yith ppowmer sudtiientde @@luew Hewizd tetest ver

SIt at RagGEhase ﬁﬁﬂl&ﬁs%ct%ﬁn Mb' qly RaARIWTEIEEC c?é%%rough ezg;h

soft - conbi nes the parall el ata for sectors
baéﬁataéleﬂa%ct%@ew@%leﬂlbsme@wrmgebqaé@mawel( mdnr@admg atf)pon

THERS B eﬁJﬂ@eMﬁt"@l@i‘e i%el{of STt deited fbivifly bid¥@cast
recei ved data. A set of receiver data not aw'HﬁU@@r
e

daggEog pash basestatinn sestondghend A3 ip sefteHohand W

_ deﬁ@da\t\éﬂ eafiotimet 6. PRIFeHBI ﬁthlsH@achélv}éd %S}%rﬁa‘i‘qtgmg)ﬁll
ta isr elved from WIRUL due to the_ d

il
bf% ¢ e S0t ke Goinpideng W TR dragsmits afﬁthélse 10[\@9‘4@5]wwvt h

neb@@mﬁb al:lﬁe{c‘d 108 @dgétCSZIR A0 Q¥RErs Q2 Hnl Q0. M§ SKb P bt Tirtte49,
asures the received SIR

th‘? B?tWPH% F&% %?etafg&%%%ra% gfsg stajign B, avhjeh 1s the same
fott bath SedtdiS Zada]iBQ2C wrrmgd ré@ulabasﬂae Rk adt ISOR p&;fi@blya@nga%)
ve acC as sect or an
Dﬁl’ﬂ%cggig‘)@teg?l? e JHon %ﬁ?& éi égft conbi nes and
[0d2kodes Itl“féﬁﬁl@&leaiﬂ@lrsﬂila@ thatarhdagh FE®st 8.andlr duce
nd for the network. - 10? %0041

deth dﬁs nt 'TPg ﬁ
1 185 Sl g OBt RATBSET PhAsRacHE GEOSsHSY o e PEton
acesdiigi 1 thefliresrent hQenfidre i8\Eapdbleeas Hxhﬁ.ﬂtahgcﬁls[)eﬁ%ifﬁﬁﬁingl
e station or's eacon channe
bo&gmﬁgég%ﬁﬁdévga%{ P%orgg%rpﬁg Pnterference power
[00AgIpor t e FIGP 8 shew aaldck ,duagaﬂntqmgﬁfwdrﬁ c%ﬁ%aranm&@ﬁn%
icient to ac ed .targe eac
SHLY oG 1T o 5 I TO o PR DR B2 88
mobie angh VEERD1, WTRU2 and WTRU3. Base station BS1 comprises an
encoder 51 and transmitter 61. Base station BS2 comprises an encoder 62 and
transmitter 52. Each base station BS1 and BS2 uses a scrambling code Sb;,
and spreading code Cb;, and a midamble code Mab; assigned by the network.
'The network assigns WTRU1, WTRU2, and WTRUS3 to base stations BS1 and
BS2 according to geographic range of service of the selected base station.
Although multiple spreading codes are typically used, only one code is
described here for simplicity. Each WTRU uses a scrambling code Sb;, a
spreading code Cb; and a midamble code MAb; to match those used by each

respective base station servicing the cell.
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base station sector, periodically nmeasuring beacon
power and readi ng data. The network ensures that
there is no conflict between receiving broadcast data
fromeach base station sector 21 and 22 in softer HO
and WIRU 's dedicated traffic tinme slots. Preferably,
this is achieved by arranging all broadcast tine
slots to be coincident. WIRUL transmts with the

ummgt pO\WI'Rl gfameﬁi?rby B@e%ﬁiﬁcfiNBSZ ,Afted BrigRly gt g t
an . S N e ne
R4 S8 5 b coll poi e pmeGingcads G s@nﬁ%seﬂe
|MAbzbens@m aksiEncd OfoNWIRUI W‘?RUB”%I]?@% m%%%ed (b%Hbase |

V. the target SIR preferably on the
FlRimeESt Bae 8 sFAmLLpE Gpderhi e mebeaz?dq of base

shsiohdBEE, smdanﬁg osis ChAbnd nbidomel MABS, which! 4d dnidh&ly
descreé; gﬁ soft and softer handover as separate
e dse"station accordi ng to the present

: Jl[ﬂﬂdﬁht i Oanoﬁr &&@iatbzl W’lﬁfU%'w'E&Hﬂ fﬁrﬁﬁoﬁ’xﬁbywﬁﬁ Mo %ﬁbgﬂzsatmn
S er andaover or one or nore
agg Y é%é n@’%?& HraeRling sedeafborsineeriér s Rriginally

se)-m‘cetg tHyaBsmnaﬂwrspP&dm%FQdeceﬁp laing | ﬂﬂiaﬁsﬂmﬂkbl, ut:n?uely
and no

conqnggl I ﬁbﬁy se st atl ons BS1 and BS2,
Vi prdaria ooprupicata vithdge Fiaflop @62, WIRUL
A186Eds TR, wa manﬁﬂ&%ﬁt Skealifls b ARIAAHBIE bodet CHP3RE MAD,.

npri ses an encoder 62 and transmitter

R e R hetot conlotar . b tendvaniatA g for

| lsghd Dned t§]pt he ng]ef%v\grgﬁmg%g %\Xgmgé g@& g&

-‘%@gﬁﬂr &m &%ﬁ\r/h; appiréis, scsapbling mdatsbar@dasﬂambg% Mab:

ARCRIAYS, n&sﬁmﬂaggataeﬁuoeeﬁ 91191@ %hﬁl%P %Fal nlag, the
ug tiple spr ng

sel ected base station

%ﬂ@@%ﬁwﬂ@aﬁqs?ﬂﬁﬁ%@ﬁmwt@nélcode is described
f
logr T or stniRbhddubly, aRAl bR N SEATREHA0£Q06:

Shi spreadln code
WERDR torese statioh B§2calong withs detat for SNBREE. st\atenmder 62,

| 3‘2‘?2%‘%1%#*%%% 6y Speadini chds ¢ shahidhinnis S48 58 dppispd e
the dateb kigngl wandadsﬁm "WYRES? wisier esids rﬂjpz,c@ﬂeaﬁ)ﬂn:ﬂhdlble
MABIBR Spplied to the data signal intended for WTRU2. Each WTRUL,
'WTRU2 and WTRUS receives the downlink data signals and processes the

- signals with demodulation and decoding to reconstruct the data signals

~DATA;, DATA; and DATA; sent by the network controller N. The common
downlink data received by WTRU1 is shown as DL1 from base station BS1
and DL2 from base station BS2.

[0048] FIG. 6 depicts a block diagram of a joint detection (JD) receiver
for downlink signal processing at WTRU1 in SHO. WTRU’s JD receiver is
configured to receive and process multiple wireless signals in each of a series

of timeframes. Each signal is received within a common time frame and
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MAb2, uniquely assigned to WIRU2. WIRU3, which is
serviced by base station BS1l, uses primary scranbling
code Sbi, the scranbling code of base station BSI,
spreadi ng code Cbs and m danbl e MAW which are

uni quely assigned to WIRU3. [0045] Now consi der WI'RU1
which is in SHOwth both base station BS1 and BS2.
WIRUL uses scranbling code Shi, since it was

Otih@EIoE! As/dessRhad ﬁeféfe%ogﬁ} FI@ ”@' lﬁﬁi%aéﬂaﬂgﬁ%%%%% 3¢ the

and m danmbl e MAbi, uni que y ~assi

ofF s C%mm dadp dishipgwishesdhe sqvaw efith@siznalgerither from

aBSD o1 B8 dPing SHO, adiatditndi hiL Bion 91 39 93 Wying softer
X e s

B Sﬁ%%%ﬁ%?“%ﬂa e h Wb ond GHEST

awde we@ mﬁnéems@ ah® 2 RsKes 6L 1&9151 cﬁé#e&%%smké ch®sT

ocessed th spreadi ng codes

sWLk And; GHESI &V igpreceiyp downtakisignalaBlil anhdI¥ben base
rmtgsﬂﬂﬁ l

ped to t heBQ%\A rel ess chanmgﬁﬁan 1:'t r ansmgp %tédﬁ?ngthe
t ah%%ff%rbaeg statpgaBs1, smd anidavelde M4b: fonebasetstadion BS2,
CHESDIWel Ngs i Haviaat
station_ BS2, daég]%%fvﬂfig dat géftgvro W%enco %f ¥

Le5P8pHVeln do detr estipator §5.c The gt esdimation 65 jointly datdgtsd:he
Wl sdaht %ﬁﬂﬁ:las@%es 2B Eé‘f@&% ' Qﬂiabb' %n%zgtgtmn BS2

" WIRUL, while co m dant
&ﬁtﬂglf‘éu 2nd €. Tha oingi dpbestion ris emtddieﬂdry $ERUR. ofﬁhe: ame

_mgw = PAA %Pé?éo‘f@ egﬂlvg;% Al ﬁ % next

géé processes t Sl gn
@6, mbeomany m@r ctoﬂmgdsmﬂn as cgnmlutmﬁéﬂiﬂﬂmbo

i a&%d | i T afbbul BF bR oG ROk SRl RaTdy S
Mnﬂﬁdrmbhs@rsnalmwh(}ﬁsl and DL2 from base station
B8, 0 i A T AR oSl
mﬁg@mongﬁhamwﬂlﬂﬁ |5n Hbkile WARUWERUD WIRUY aid VETRUS
SO ok S5 SR BRI P S
refleptivie ofsthecBEIRIES] owgh:lai bage Gﬁﬁmmﬂﬂlﬁﬁoﬁ I(HHPWRUI has
original base station assignment to BS1 and uses scrambling code Su:
accordingly). Mobile units WTRU1, WTRU2, WTRUS use spreading codes
Cuj, Cuz; and Cus, and midambles MAu;, MAuz and MAus respectively. It
should be noted that for any new WTRU entering a base station cell, as in the
case of WIRU1, the chance exists that the spreading code for that WTRU ﬁlay
be the same as that of a WTRU currently within the base station cell.
Normally, the same spreading code may not be used by two WTRUs in the
" same base station cell. However, in SHO the WTRUs can be distinguished by
different scrambling codes. Referring to FIG. 7, the scrambling codes Su; and
Suz are unigque for WTRUL and WTRUZ, respectively, to allow base station
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-12 tinmeslot. As described in reference to FIG 5,

uni que channel encoding of the sane conmunicati on
data di stingui shes the source of the signal as either
from BS1 or BS2 during SHO, and either base station
sector 21 or 22 during softer HO The JD receiver
conpri ses channel estimators CHEST WL1 and CHEST W2,
a data estimator 65 and a decoder 66. Two channe

o A 4 A B et o e

kowisp, algeinmpnripdeading:codabis nobmoonellyatlpwed fdretwo

base g’% ation %@%&%%w&ba%%%ﬁwg e%‘?@\gl)vfé&e&tnv\%

RN £10,cthei hagecstatipn can distinguishs pee tWIBIg, using dhe aame
%Eiéaﬂﬁfg%déﬁecal%breeangﬁé %M%&r%%ﬁc&n%ﬂﬁé L ects

data_sent om base station usi ng ®and
land Basaewivar pbrssiationfiSigiseha singls @ﬁESTm loaded
Jwﬁtlﬁ € Hakh us,
scr a?\rlb% %ﬁ ¢ p&é@iu%ingét a e?gle&n%? %é@ @53 %‘ &6 ?’%{eggeen
ERdhead @nd ibg forctbe pssbhetwe@ntwwsmnﬂelssm Thetvther

??ée Stidh 899 ek s SRR ORIV Yo Bliak TR apgnm
aetimatersgRHESH/ B, asd CHRSTY Baamm for (WBRUB met e tSHQ,kthe
&Mer i'oQ GFPRUT B SHO. d%@i 8% l#i%h fi %ﬁ.%'h% ?o?snhf, gcr' BRI

he same network IFguratiron s
W@l@ﬁl asetby mmlormsmwmao WERuhodates any pasdible Itgmng

BECRB 7 ool Tof Al iy CER el s 8 SRR 0

gﬁ thosappbm SHOp the WERID havirg their tiinita) adsaseessdoatrollad by

acco%&% % c%o%n L U‘fat%g W@#&wode 2 Erdanble MA,

Ppdeciug r@aonele:estxﬁate h’.iheWhﬂe dciﬁmel atintea CHEST B22
e e B iR B fimateduc ot f on cel | as
DP5Hhe dide eatimdlddUi6 of bssecétaﬁsﬁe BSi &dsgrantlilés bd@mbling
S SF 28550 S 18 4 0, B el D i
thio rsigaialsy bytd&ocﬁﬁg&x@péﬁaﬂlcl?i&ng,ogﬁhﬁay BRtolRBontI e Rirbo
c}uﬂgg.%e output oﬂlaecoder 75 is the reconstructed data signals DATA14 and
DATA3 from WTRU1 and WTRUS3, respectively. Similarly, data estimator 77
and decoder 78 reconstruct the data signals DATAm and DATAs from WTRU1
and WTRUZ2. Whére data estimator 77 would normaily expect to process a
single scrambling code associated with base station BS2 in which it resides
(i.e, Suy), it is given the capability to process scrambling code Su; in addition
~ to'Sug, to permit soft handover of WT'RU1. The network controlier N receives
the data signals from base stations BS1 and BS2. For WTRU1 in SHO, when
at least one set of data (i.e., DATA1a or DATA;p) is received without a CRC
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same base station cell. However, in SHO the WIRUs can
be distinguished by different scranbling codes.
Referring to FIG 7, the scranbling codes Su, and Sue
are uni que for WIRU and WIRU2, respectively, to allow
base station -13 BS2 distinguish themin the event

t hat spreadi ng codes Cui and Cue were the sane.

Li kewi se, a common spreading code is not nornmally
attromerttiverk tatrolldt IN @asses tWE Ridsortfian gﬂﬁat Edtngs H?taasignal
S e sta sector. However, durin softer
_Fgﬁgﬁﬁhpgése S %Y?gh can di stinguish two V%RUS usi ng
the sane spreadi ng code because each WIRU has a
different scranbling code. [0050] The [eceiver of base
station BS1 uses a single CHEST 1311 | oaded wth MA
and MAs, producing channel estimate hi. A, for the path
between WRUL and BSI, and hs for the path between
WRU3 and BS1. The other base station BS2 has a joint
detection receiver including two channel estimators
CHEST B21 and CHEST B22 - one for WIRU2 not in SHO,
the other for WIRUL in SHO. CHEST B21 is used to
account for the scranbling code Si used by WRUL.
CHEST B21 al so accommdat es any possi ble tim ng

di fference between the arrival tinmes of the signals
fromthe WIRUs in SHO and those not in SHO, the
~latter having their timng advances controlled by

base station BS2. Channel estimator CHEST B21
processes m danble MAI . produci ng channel estimate his
whi | e channel estimator CHEST B22 processes m danble
MA2 produci ng channel estimate h2. [0051] Data
estimator 76 of base station BS1 descranbl es
scranbling code Si and despreads codes C and C3,
where decoder 75 further processes the signals by
decodi ng any error coding, such as convol utional or
turbo coding. The output of decoder 75 is the
reconstructed data signals DATALA and DATAs from
WRUL and WIRU3, . respectively. Simlarly, data
estimator 77 and decoder 78 reconstruct the data

si gnal s DATAns and DATA2 from WIRUL and WIRU2. Were
data estimator 77 would normally expect to process a
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single scranbling code associated with base station
BS2 in which it resides (i.e., Su2), it is given the
capability to process scranbling code Sun in addition
to Sul, to permt soft handover of WIRUL. The network
controller N receives the data signals from base
stations BS1 and BS2. For WIRU1 in SHO, when at | east
one set of data (i.e., DATA A or DATAIs) is received
without a CRC _1 error, network controller N passes
the error-free data set as data signal DATA to the
core network. -15 CLAIMS What is clained is: 1. A

C]?ﬁilﬁ/lét ation configured for wirel ess comruni cation
plurality of wireless transmt/receive units

(WIRUs) where the base station receives comunication
data that is selectively encoded and transmtted in

What eédelbimedlist i me frames, conprising: a joint detector
recei ver configured to receive and process mnultiple
wireless signals in each of a series of tine franes,

each sig recei.ved w n tineslat havin

70 queRe Rt rIER CRTES Tor VAR CSTOMRES o
plu?léﬁtﬁ of Qﬁfél‘égsnﬁans?nlm'éé%ﬁle' hﬂxté’f(“?fﬂﬂ@}a'wlfe%' H@t@arsé station

each configured to produce a channel” estinmate of
recai@spennmmanmenm viath shginéd selcttivaly aermordead ranidi traﬁémitted n

a)g on the uni que encodi ng of the received signal;
predeiipgaime fTaees CoUPESNED recei ve channel esti mat es

chanigint Beeotdf se IR SonfBlelCCirdodPe FATRIGES Muiote

wireREEBIEnhls TR Habli of Atserids 6P RcRsmeataack isinal recmaewhm a
the communication data common to the plurality of

corgingh dinseslefdeivingia uniquieechoonetomcodingesf] the same tchsmmunication
d deri vad fromthe conbi ned si gnal 2. The base station
atg,Aneloding: 1 wherein the communication signals are

a plurality of channel estimators, each configured to produce a
channel estimate of a respective received signal within a common timeslot based
on the unique encoding of the received signal;

a combiner configured to receive channel estimates from all of the
channel estimators and combine the channel estimates for each data signal
received in a common timeslot into a combined data signal, whereby the
communication data common to the plurality of signals received in the common

timeslot is then derived from the combined signal.

2. The base station of claim 1, wherein the communication signals are

of a time-division duplex-code division multiple access (TDD-CDMA) type.
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of a time-division duplex-code division nmultiple
access (TDD-CDVA) type. -16 3. The base station of
claim2, wherein the base station comuni cates on
upl i nk and downlink channels jointly with first and
second WIRUs, the uplink and downlink channels each
carrying data conmuni cati ons containing a m danble
code sequence MAI, spreading code G, and scranbling
code Si  uniquely assigned by the network to a
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- and using a second spreading code and the second scrambling code with
respect to the second WTRU; and output a soft combined data signal; and

a decoder configured to decode the convolutional or turbo coding

of the soft combined data signal to produce a reconstructed data signal

transmitted by the first and second WTRUs.
4. The base station of claim 3, wherein the first spreading code and

the second spreading code are the same and the first and second WTRUs are

distinguished at the base station by the first and second scrambling codes.
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