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W RELESS COMMUNI CATI ON SYSTE iority under 35 U S.C. 119(e)

[ 1001] The“pr esent Applicati clainms priori tx, to U S

Provi si ona®® BB ¢ati on No. 60/ 36466442, filed March 14, PEEEBYLE gned to
t he assignee hereof and hereby expressly incorporated by reference herein.
BACKGROUND Field [1002] The present imvention relates to wireless

comuni cation systens generally and specifically, to nethods and apparatus
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Access (WCDWVA), various channels are nultiplexed together and transmtted

on a single physical channel. In parallel, various other channels, such as

the sync channel , etc., are transmtted over a common air |link. The
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comuni cation system [1006] FIG 2 is a frame structure for a downlink

physi cal channel in a wreless Coﬁﬁﬁkﬁﬁq system enpl oyi ng W CDVA.
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[1002] The present invention relates to wireless communication systems
generally and specifically, to methods and apparatus for reducing interference in a

wireless communication.

Background

[1003] There is an increasing demand for packetized data services over
wireless communication systems. In a system such as Wideband Code Division-
Muitiple Access (W-CDMA), various channels are multiplexed together and
transmitted on a single physical channel. In parallel, various other channels, such
as the sync channel, etc., are transmitted over a common air link. The channels
may introduce interference to each other in a given situation. For example, as the
sync channel is not constrained to be orthogonal to other physical channels, the
sync channel may introduce interference to the other channels. '

[1004] There is a need, therefore, for a method of reducing the inter-channel

interference of a wireless communication system.
BRIEF DESCRIPTION OF THE DRAWINGS
[1005] FIG. 1 is a wireless communication system.

[1006] FIG. 2 is"a frame structure for a downlink physical channel in a wireless
communication system employing W-CDMA.
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2 [1007] FIG 3 is a frame structure for a downlink physical control

channel in a wreless comunication system enploying WCDVA. [1008] FIG 4
is a structure of a Synchronization Channel (SCH) in a wreless

comuni cation system enpl oying WCDVA. [1009] FIG 5 is a table

illustrati N'g?ﬁ?é”%‘f gnal -t o- Noi se Ratio (SNR) associ ated PO&UR¥’4?ous
codings due to SCH interference. [1010] . FIGs. 6 and 7 illustrate
interleaving in a WCDVA system [1011k FIG 8A and FIG 8B are formats for
Protocol Data Units (PDUs) in a W CDVA system [1012] FIGs. 9 and 10 are

Wi rel ess apavht uEid.@ iy & daeiestridhlirerfbe s &ldoalink pAysi¢al FdoktrolldhdnhbLintd at es
codi ng of Adaﬁpti ve Milti-Rate/Dedicated Control Channel (AMR/ DCCH)
transport WHERRRFAMMUERLPN pyememRlpying W-GPMA si nul at ed SNR val ues
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requi renents for various Transport Format nmbi nati ons FCs). [1016] FIG
14 i | | ust r GAMBRAURICALP) BYteM SHReYied NsePMAl ues corresponding to TFCs.

1017] FI i | sty at - i QL] : ing TFCs
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to power offset val ues. | 1018 ‘ ustrates In tim Iagram form
vari ous scwithvaieusiepdingsrauestaiS{di trertdrendd. ti pl e Transport Channel's (Tr CHs)

on 2 comopoqlys! gl eclitnPflo RETIERBERIRATOE L) The vord

"exenpl ary” 1s” used exclusive erern mean "servi'ng as an exanple,

i nstance, [01i] | ubtG.&8A and FIG\BB arebfothatsdor Rretanol Dath Ueite(RDWS) in adMenpl ar y"
IS not necéﬁﬁ%k's’(e 0 be construed as preferred or advantageous over ot her
enbodi nent S. P1% The vari ous aspects of the enbodi nents are presented in
drawi ngs, [1042Hr afiGe 9 aardel hate wiedesssapparatusl faaweducingiorierendeess

spect o 1bagl MRS 57 bRl OB, skl SURTTAARL S0 BRel, o
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[1014] FIG. 12 illustrates simulated SNR values required by various transport
formats.
[1015] FIG. 13 illustrates SNR requirements for various Transport Format
Combinations (TFCs).
[1016] FIG. 14 illustrates a table of power offset values corresponding to TFCs.
[1017] FIG. 15 illustrates in flow diagram form a process for mapping TFCs to
power offset values.
[1018] FIG. 16 illustrates in timing diagram form various scenarios for
transmission of muitiple Transport Channels (TrCHs) on a common physical

channel.
DETAILED DESCRIPTION

[1019] 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 constfued as preferred or advantageous over
other embodiments. While the various aspects of the embodiments are presented
in drawings, the drawings are not necessarily drawn to scale unless specifically
indicated.

[1020] Note that the exemplary embodiment is provided as an exemplar

throughout this discussion; however, alternate embodiments may incorporate



3 various aspects without departing fromthe scope of the present

I nvention. Specifically, the various enbodinents are applicable to a data
processi ng system a wireless comunication system a nobile |IP network
and any ot her stem desiring efficient use and managenent of resources.
[ 1021] Thew&@ﬁ%?sé?y enbodi ment enpl oys a spread- spect r ufFMUPEY%EES

communi cati on system enpl oyi ng W deband- Code Division-Miltiple Access (W
CDMA). Wrel ess conmuni cation systens gre wi dely depl oyed to provide
various types of conmunication such as voice, data, and so on. These

systens Maarigfs HspeRes wnheeﬂgNEthgl f8mMitd isebBe ASIC RS prdddM)inveritioh.

Division Miultiple Access sone ot her nodul ati on techni ques. A
CDVA syst éﬁwf&@llﬂéae YBFoUS Wb%m&mw@sap@b@b'%t%@ datay presesfing S¥ieihs,
i ncl uding 4 wmeéorﬁmemmemw a idbAdliPAnétvahe ha= gbeth@?%'ygt@?ﬁj to

support one or nore standards Such as the "TI A EI B Mobr'l
St at i on- BadasirmgeafficientCsepnd managememit ghespdreesr W deband Spread Spectrum

Cel | ul ar e dar d

of fered baxgkfgins@ﬁi%% I%dgﬁgﬁgn&ener Efplé?é %Ps|p?nerg‘2‘g fﬁr(ln)\ﬁ'éecﬁ%gé~I
referred tepneuricaticrs SYBRR, erapldyiegiitebdndCoglesBivisim- Mdbmterén«:&m (ve4 udi ng
Docunent 25. 211 2. 3G T and ,3G TS 25. 214,
Se 18 55, JoOMATHITeIES: EmmuiEalon, SREHE areRiRY eliekte APRLS Felols

of f ered bytypes ohsamnimunivatieneocH' 3s doﬁenéatat and so el t Tlessehsystdmo raytbe?”
referredtohre| T, 0.herein. as the
Camab0co drasahCofd igepgdifle foess SohMel Ttk biidifh Mg Ackass

her ei nabovermnﬂe) oesemy @kgrmssliztiomeehniqued. ed CRWAIsystyyn pedvidesnastain 1023]
Each standgc{ ?a(%ﬁmflca\b?/ defi pes. the @{IO essing of data for .transm ssion
from base ¥ANTAGES CYCHABP] WPeS ASKFIGRS (AN Reregsed SYRISMLE3Pactym odi nent
the foll ovmogzﬁl SA@Ele@m N5d designad SPEFIMSHRE bF Hidré @taNdAIds§uchMas Syst em
consistent with the cdrra 0 standard _of protocols. Alternate enbodi nents

may i ncor pBRat HALHO(IRSS- @t Mehilg dStafiamyBape ASW'MO@%F@Wl Stanelard ifeed in
the set Ofmﬁha'§ﬁbb9rﬁm%@eﬂulaﬁi€§%m Péfeﬁéi"?oh@é/rbihga@lﬁléqssgsm ven as

ETSI Mobi |l e Conpetence Centre Rout e des Luci ol es,

Sophi a- Ant§@etard. é@aeitafﬁ?%c@efﬂo%] apfFensoftivg padeds éﬁ" eci%t’FﬁSP'éo"bf a
communi catpgirfersiigt PMiP0 rdibabd tBURBRIH asa3@RPDeINdOEMBoaIce ANa k&t eppabl e

of inplenenting at | east sonme aspects
documents inciuding Document Nos. 3G TS 25.211, 3G TS 25.212, 3G TS
25.213, and 3G TS 25.214, 3G TS 25.302, referred to herein as the W-CDMA
standard, the standard offered by a consortium named "3rd Generation
Partnership Project 2" referred to herein as 3GPP2, and TR-45.5 referred to herein
as the cdma2000 standard, formerly called 1S-2000 MC. The standards cited
hereinabove are hereby expressly incorporated herein by reference.
[1023] Each standard specifically defines the processing of data for
transmission from base station to mobile, and vice versa. As an exemplary
embodiment the following discussion considers a spread-spectrum communication
system consistent with the cdma2000 standard of protocols. Alternate
embodiments may incorporate another standard.
[1024] A W-CDMA system is described in the set of specification documents
defined by 3GPP having address given as ETSI Mobile Competence Centre, 650,
Route des Lucioles, 06921 Sophia-Antipolis Cedex, France.
[1025] FIG. 1 serves as an example of a communications system 100 that
supports a number of users and is capable of implementing at least some aspects

of the embodiments discussed herein. Any of a variety of algorithms and methods



of the enbodi nents di scussed herein. Any of a variety of algorithns and

met hods WO 03/ 079576 PCT/ US03/ 07952 4 nmay be used to schedul e

transm ssions in system 100. System 100 provides conmmunication for a
nunber of cells 102A-102G each of which is serviced by a corre ondi ng
base stati oY ®FAR %046, respectively. In the exenplary ?ﬁ some of
the base stations 104 have nmultiple receive antennas and ot hers have only
one receive antenna. Simlarly, sone o# the base stations 104 have
multiple transmt antennas, and others have single transmt antennas. There
are no resmaydid assd ¢ sthedude nansmissions rnfsytstemsirmt Syistennaeoemdvrde@ei ve

antennas. Therefore base tat 0 ave I.pl e transpit antennas
and a si ngiBMHAGAY %%ar"f't %‘HH 'J #ﬁy&%ﬁ\/@%‘ﬂ 'B@éﬁ/%ef&'ﬁ?g‘#m and a
single tf@d?mbn@ﬁ@ebﬂge grauanywhAlﬂozre srmbetwry enn@s ther eReiplanecei ve
and transmt, oOr utilize rrultlgoe transmt and recei ve antennas.

[ 1026] Ter‘Pﬁ"h@r‘F'g‘eﬂbé"fﬂ? phibecianer sigtions: 104 Raye muiltiple; eapepve. antennasaandnar y)
or  nobi | epth8ss KRNI BnE!rEteive aHféranU%rﬁﬁém RRfe épﬁ\eaﬁé‘sedétﬁf?cﬁf§ﬁ§h

throughout the system Each term nal communi cates wth at | east one
and possi bhgverprliplegmpnemitianteras, EOQOM“’( h@V%mﬁltWﬂSmﬁcﬂﬁmﬁaﬁk Thereany

gi ven nonmegl ‘F\%p?é'&ilr'ld?ﬁ non tfhgr csgrgmk.sns V@Terrgﬁé Oantehﬁ&dqnfd r eﬁv@l oyed

or whether the term na desi gn erat concurrent or
sequenti al @f}l)?nm@ceThﬁéefﬁ[ﬂ tal hase statipnstadsvay nave mlholewhmnanpjt antparas andit i ons.

Soft handof f LM CQ Hﬁﬂ@ ' and
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SYSTEM FCRFQZFF&IM antRm cscmay HINMBGFFFQIB NnteCORMIN IEAN redsve [nd teDSitCEL L ULAR
TELEPHONE " assi gnee of the present

I nvention. ’ﬁgﬂﬁ% %m%'%&\?@m't enrrgggg% gt\(/a?@g% as the exenplar for the

present di1926F si Bermimids e10l6h|at thencavergeDbibasyay dra fixes basestatra’narp)nor S
ed to t he User

Leferr e, B AP S8 RN B Ry SIS e,
systens wheysen. E/ai'Jhl mnannahaoeeiommwca:téewhtati leastr érey ana e oksSibHt Mefe
RN R S o RN g
t he channefos ekamplenwhéthBogoeinhhndaif ”sfmplwwor vﬂ’féihimﬂhé terhiindl is gésigebedB pect rum
system the nc? grggrg%%ntgl(cochurren¥lyt] %r (S:Qc?une% ral?y) recelve multiple transmissions from
multiple base stations. Soft handoff in CDMA communications systems is well
known in the art and is described in detail in U.S. Patent No. 5,101,501, entitled
"METHOD AND SYSTEM FOR PROVIDING A SOFT HANDOFF IN
COMMUNICATIONS IN A CDMA CELLULAR TELEPHONE SYSTEM," which is
assigned to the assignee of the present invention.
[1027] A W-CDMA system is provided as the exemplar for the present
discussion. Note that in a W-CDMA system the base station is referred to as a
Node-B, and the mobile station is referred to as the User Equipment (UE).
Alternate embodiments may employ alternate communication systems wherein
various channels may present interference to other channels in the system. In the
W-CDMA system specifically, channels are coded and transmitted over a same air
interface, wherein at least one of the channels is non-orthogonal to the other
channels. In a spread spectrum system, the orthogonality of the channels avoids
inter-channel interference. Therefore, the presentation of a non-orthogonal

channel incurs a potential problem for inter-channel interference. However, the



I nter-channel interference. Therefore, the presentation of a non-orthogonal
channel incurs a potential problemfor inter-channel interference. However,
the WD 03/ 079576 PCT/ US03/ 07952 5 present invention is applicable to ot her
systens, wherein one or nore channels present interference to other
channel s. MOP*turning to FIG 1, the downlink refer SATRYYRni ssi on
fromthe base station 104 to the ternlnal 106, and the uplink refers to
transm ssion fromthe termnal -106 tg the base station 104. In the

exenpl ary enbodi nent, sonme of termnals 106 have nmultiple receive antennas

and ot her sprasen .ﬁvémloang dpPhEAbIE to amteersp@terﬁsn wheein loneb@s ok Bharielsl 04A
transmts data to termnals 106A and 106J on the downlink, base station
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power - cont |bgﬂcapeham1é.|s Ffeirbd ustarsaﬂ'&ﬂh,spbﬂn@rﬂ?ﬁeld pnCHsprase rahltlmemu ©Wwth
DPCCH port

ons. In the exa I |ncIu s afirs tion of
NDATAI  bi thQ"BfOFESA“PMS'C?'th%(%@E i), DA g‘?f dYP'ﬂ%vWHB‘”l\ﬁ%ng’PQ”'bf TPC
and NTFC, f@Pt:ﬂ Qfedithidd dé‘fb%e'ﬁéﬁétted)ﬁf highBr Ia?yeﬂs SiB0RHItPRKEH agdherDATHE
havi ng NDATA2 bits. The final portionis ortlon of P] LOT having

NPI LOT  bi fedicated 3pnseng %&P%ﬂe@&“’k'sdg?%?fm“ﬁﬂgn Hee- Myt uRlex Uit eto WP bi t s
per downl i jtorfAREbh, such as known pilot bits, Transmit Power Control (TPC) commands,

and an optional Transport Format Combination Indicator (TFCI). The downlink

DPCH therefore may be seen as a time multiplex of a downlink Dedicated Physical
Data Channel (DPDCH) and a downlink Dedicated Phyéical Control Channel
(DPCCH).

[1030] FIG. 2 illustrates the frame structure of the downlink DPCH. Each frame
of length 10 ms is split into 15 slots, each of length Tsior = 2560 chips,
corresponding to one power-control period. As illustrated, the DPDCH portions
alternate with DPCCH portions. In the example, a slot includes a first DPDCH
portion of Npata: bits of DATA1, followed by a DPCCH portion having Nypc bits of
TPC and Nreg bits of TFCI. The next portion is a DPDCH portion of DATA2
having Npataz bits. The final portion is a DPCCH portion of PILOT having NeiLor
bits.

[1031] The parameter k determines the total number of bits per downlink DPCH
slot. The parameter k is related to the Spreading Factor (SF) of the physical
channel, wherein SF = 512/2%. The spreading factor may thus range from 512

down to 4.



slot. The paraneter k is related to the Spreading Factor (SF) of the

physi cal channel, wherein SF = 512/ 2k. The spreading factor nmay thus range
fromb512 down to 4. WO 03/079576 PCT/ US03/07952 6 [1032] AI so transmtted
within the WCDVA systemis a synchronization sequence on

Synchr oni z3? UA7B&nnel (SCH). Note that the synchroni zathB’Hsmg’é%fﬁence may
be referred to as a synchroni zati on nessage. As detailed in 3G°PP TS
25.211, Section 5.3.3.5, the SCH is spegcified as non-orthogonal to the

ot her channels and to DPCH specifically. The SCH is a downlink signal used

by the UE [1bgp CeMsoSﬁﬁﬁ&’ﬁrttea-hﬁltﬁg"tr@'Wlaf)lﬂAOfsyit\éﬁt $31ba ciapmehizatidhe
Primry and econdary SCH. The 10 ns radio franmes of the Primary and

Secondary $RO4eaFe Ond?\ﬁ)tﬂ‘éﬁroinmaﬁo'lé:r@”ﬂﬁb(s%)ch Note thaitha sysevopiapn FIG 3
11 ust ol god o8 hiAa ool to e ST S Aok B ad TR S onS <1

of a nodul at code 'of length 256 Synchroni zati on Code
(PSC) denof®dSedl1, ection |533 36r theshChH t§cﬁnﬂ¢tilédea§ch0%96h090n@étq3$@ oet he sane

for each cgldinbl émosgﬁéﬂglpeéﬁ%’@] TT@%@QQ@Q%%I@QQQ&%&%@" Jﬂéé%es of

r epeat ed tFanem ssion cutive sequences
| engt h 256foc higlis searab. Seben8&Hy coSglatshobrlwzassutDrch@onI@s tresSErimani afd ar e

Ly eSO U SRR SOk 1Ok R BB T TR SR Ol
scranbl i ngdiciddé imtoolEpslotandacthefr Iengthk25600ch|;is. FIG. 3 illubtrates theesmue&mbs t he
sl ot nunbef h is chosen.fro set 0 di fferent | engt h
Sb0. Thi's b seRade e’ dBRimeS SE Bhalls.e0 A ER ol S andt e
grouEs t he2gge| dhipss, dm‘enlnnniarﬁ%mkomémdeobel m&sd ) d¥abedt bat whivh is o
synchroni zati on ssage i.s tr ed at edet er 03|t|on Wi thin
cach o ot TaNSR SrcasEc e SRR G e R esaee AN Srien

occurrence OBQP34Thé'|eSQ¢dH@%hOV$@iFIGCG@§§§| beda Vr@be@tua %ﬁ@rﬁts&oﬁf of hﬁs WCDIVA
system whi ch when put together ){ to the pro di scussed

her ei naboveoNseapive; $‘?CB‘§PP?S ot moduH ?%ﬁﬁ)ﬁ’@s af ?@9%?%@1 CBWeF@ PREONd3NEr act i on
of the SCHygqhréMLatioRREbled (@Sﬂ" %Yﬁhnareai%ﬁrhm% H&‘H@I‘ Rh tHEPRRrfREE

configuratjons, power control “and the specific mea nesses in the Layer 2

(L2) ACKnoRFBegEq RER) is fessiegess" 'N(B:t"é Bhwhersing T & 1i nt- &3 arhrapspsents
interferenge ARYbéesttie 5E@MPARYVodeNGRBOS]! End MHerbiRex =SEH 1, s..dagacanded as

an exenpl arrepresents the slot number. Each SSC is chosen from a set of 16 different codes
of length 256. This sequence on the Secondary SCH indicates to which of the
code groups the cell's downlink scrambling code belongs. Note that the
synchronization message is transmitted at a predetermined position within each
slot. In this way, the synchronization message has a known occurrence.
[1034] Hereinbelow are described various aspects of the WCDMA system
which when put together may lead to the problems discussed hereinabove.
Specifically, the following discussion covers the interaction of the SCH and the
DPCH, interleaving and channel mapping, reference configurations, power control
and the specific weaknesses in the Layer 2 (L2) ACKnowledge (ACK) message.
Note that similar inter-channel interference may result from other channels, but the

SCH is described as an exemplar.

DPCH and SCH Interaction
[1035] With respect to DPCH and SCH interaction, the SCH is a special signal
comprising two 256 chip sequences: the primary SCH (PSCH), and the secondary

SCH (SSCH). The two sequences are transmitted in parallel during each slot on



DPCH and SCH Interaction [1035] Wth respect to DPCH and SCH i nteraction,
the SCH is a special signal conprising two 256 chip sequences: the primary
SCH (PSCH), and the secondary SCH (SSCH). The two sequences are
transmtted in parallel during each slot on WO 03/079576 PCT/US03/07952 7
t he downl i MO Bf'41hi ssion. The SCH is transnitted with aPSB¥HEI2cycl e
within each slot. The SCHis primarily used by the termnal, or UE, to
acquire the system timng and help identify the cell which the UE may
acquire. In other words, the SCH reduces the nunber of hypotheses made by

the UE durihaaonelink dasiniskiopat Tien SCH SQRGIsmitddnate ™ 1 8% duty BRdIY wathth
secondary synchronl zation codes (PSC, SSC) structures, as described in
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improve when considering multi-path or transmit-diversity techniques as the SCH
interference is deterministic and fully correlated (i.e. not Average White Gaussian
Noise (AWGN)). The median SNR for the non-orthogonal cases (around 50% of
the combinations yield orthogonal SCH relative to the DPCH) is typically 5 dB
higher than the worst case SNR.

[1038] The SNR bound may become the limiting factor when considering high
geometries. High geometry refers to the ratio of the total power received from the
target cell to the total power received from all cells. The total power includes
interference, both introduced by the environment and by other transmission
channels. The closer a UE is to a Node-B, the higher the geometry. Note that
typically channels within a cell are orthogonal (with the exception of special
channels such as the SCH); however, from cell to cell channels are not
necessarily orthogonal. In this way, for a high geometry position, the UE only sees
orthogonal channels as proximate the Node-B. The interference presented by a
non-orthogonal channel, such as the SCH, is pronounced. In contrast, for a low
geometry position, the UE sees a lot of non-orthogonal interference as far from the

Node-B. The SCH channel is not as pronounced at low geometry as the power of



channel s such as the SCH); however, fromcell to cell channels are not
necessarily orthogonal. In this way, for a high geonetry position, the UE
only sees orthogonal channel s as proxi mate the Node-B. The interference

pr esent ed lﬁy non- ort hogonal channel, such as the SCH, is Eronounced In
contrast, 0347958 geometry position, the UE sees a | ofCHUSHEA t hogonal
interference as far fromthe Node-B. The SCH channel is not as pronounced
at | ow geonetry as the power of WD 03/Q79576 PCT/ US03/07952 8 the SCH is
added to the other interference making little difference. Coupled with the
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I ssues. [1042] EIG 6 illustrates the 1St i nterl eavi ng procedure 300 with
radi o fran@ips. The data information is time multiplexed with control information which is
provided at known intervals.
[1041] The interleaving involves two steps considering a 1% interleaver and a

1% interleaver

2" interleaver. A potential problem exists when the structure of the
(detailed below) is such as to cause the problem to repeat each radio frame in the
TTI. Further, the structure of the 2™ interleaver and the associated periodicity is
similar to the slot periodicity of the physical channel, and therefore, the SCH
periodicity is another potential factor leading to the SCH interference issues.

[1042] FIG. 6 illustrates the 1% interleaving procedure 300 with radio frame
segmentation assuming a 40 ms TTL. The 1% interleaving procedure essentially
ensures that the TTI bits are spread across multiple radio frames. The 1%
interleaving procedure, however, does not affect the relative position of the bits
within each radio frame compared to their relative position in the transport block as
can be seen by the position of the gray areas in FIG. 6. As illustrated, a TTI of 40
msec includes four frames of 10 msec each. The TTl is identified as TTI 302. The
frames are identified as frames 304A,-304B, 304C, and 304D. Each frame is then
divided into four portions. The frame division is consistent with the number of



segnentation assumng a 40 ns TTI. The 1St interleaving procedure
essentially ensures that the TTlI bits are spread across nultiple radio
frames. The 1 s' interleaving procedure, however, does not affect the
relative position of the bits wthin each radio frame conpared to their
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[1044] The order in which the transport channels are mapped on the physical
channel affect the absolute position of each transport channel but not the
periodicity of appearance of data from each transport channel which is always
3000 Hz. Further, the mapping order does not affect the fact that a particular
transport channel information always appear in the same position within the slot.

[1045] Variable position mapping results in having a particular transport
channel information appear in a different position for each combination of transport
channel information elements (Transport Format Combination or TFC) whereas
fixed position ensures that irrespective of the TFC the transport channel
information will always appear in the same position within a slot. Consequently,

the mapping position does not alleviate the periodic SCH interference issue.

REFERENCE CONFIGURATION FOR DCCH
[1046] In simulation results, a given transport channel may be affected by the

SCH interference as a function of the position of that channel within the transport



[ 1045] Variable position mapping results in having a particul ar transport
channel information appear in a different position for each conbi nation of
transport channel information elenents (Transport Fornmat Conbi nation or
TFC) whereas fixed position ensures that irrespective of the TFC the
transport HARAEIST6information will always appear in thePSHVEO3BEt i on
within a slot. Consequently, the mapping position does not alleviate the
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[1048] Considering the reference channel configurations described in 3GPP TS
34.108, the Dedicated Control Channel (DCCH) appears to be the lowest rate
channel in most configurations and may therefore be the one suffering the most
from SCH interference. Table 1 below shows the relative size of the DCCH for

various configurations on a per radio frame basis.

Table 1
REFERENCE RELATIVE DCCH PAYLOAD
CONFIGURATION OCCUPANCY
DL 12.2 + 3.4 (kbps) ~ 20.0%
DL 64 + 3.4 (kbps) ~5.0%
DL 384 + 3.4 (kbps) ~0.9%

The reference configurations include a first transmission rate for the data followed
by a second transmission rate for the DCCH. For example, in the first row the
Down Link (DL) defines the DCH data rate of 12.2 kbps with a DCCH rate of 3.4
kbps. The first row refers to voice communication; the second row refers to video;

and the third row refers to packet data communication. The relative DCCH



REFERENCE RELATI VE DCCH PAYLOAD CONFI GURATI ON OCCUPANCY DL 12.2 + 3.4
(kbps) - 20.0%DL 64 + 3.4 (kbps) - 5.0% DL 384 + 3.4 (kbps) -0.9% The
reference configurations include a first transnmssion rate for the data
followed by a second transm ssion rate for the DCCH For _exanple, in the
first row YYRO3¥B5\h Link (DL) defines the DCH data rate SFT/Pﬁr@ Bps with a
DCCH rate of 3.4 Kkbps. The first rowrefers to voice comuni cation; the
second row refers to video; and the third row refers to packet dat a
comuni cation. The relative DCCH WD 03/ 079576 PCT/ US03/07952 11 payl oad
occupancy paylsl mdu@taﬂcy Baldutatedaki thaaDEQH vdtd @ilidad hyhmecovmibinedirated es  of

dat a. pl us a for the voice commnlcatlon eflne I n the
first row, DC%{ @@&@gﬁg thaé‘ ?@’H&'Fe&’ht%dmﬁg CORIRYY ﬂ?ﬁ e/(dat a
rate + stn@hﬂhe%cc@ban%eﬂsajeﬂérﬁﬂﬁe@a? 3.4) [1049] The reI ative

payl oad occupancy is driven CY,EIt he nost demanding TFC in the TFCS and not

by t he i nst ant ane@GsupPAney =y XGWMdétafﬁéﬁﬂD&'Q'éSai@B/% case even if the
i nstant anegus DTCH rate is O kbps the DCCH payl oad would still be 0.9% of
total payload, wherein the rest are not transmitted, i.e., Discontinuous
Transm ssi on I\/bdeZQ)%{ﬁX/U?ZO*S@F The transmssion of the SCH message on a
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t he DPCH. carri gata and con ormati on, ore,
when t he STOFCiimtherTRGS andinbhby the instantanedus HFGr rat examplanfer tife 384+3r4 et y of

probl ens r I e i
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bits. [ 105ti£} OEw ot tdtalr paytoach @lherain ¢hd srsé acenoicttansmitied ileq Dibeordiatiaug or
control for mat i o havi @?xt he same periodicity as the sync information.
The probl e ansEVESIRl Meds 0t B¥Xany non- ort hogonal channel transnitted within

the systeni1050p mh@biammrﬁs&ml b6 then SObH sneskag@iton antbrneorttiogohal ofirmeht | on;
the incorrect power nt r ol
intfroduces mterference to other channels, such as the DPCH. The DPCH carries

data and control information, and therefore, when the SCH interferes with the
control information, any of a variety of problems may result. As described
hereinbelow, a particular problem is introduced when the SCH interferes with the
transmission of the PILOT bits. |
[1051] The inter-channel interference occurs due to the data (or control
information) having the same periodicity as the sync information. The problem
may be seen for a.ny non-orthogonal channel transmitted within the system. The
problem results in loss of data and control information, the incorrect power control
of the system, and/or the increased use of power for transmissions within the
- system. Each of these issues is addressed hereinbelow. Note that many of these
problems are mutually exclusive. For example, when the interference affects data
there most likely will not be an effect on control as the contrdl is transmitted at a
different time.
[1052] The problem is not limited to the SCH, but may result in any non-
orthogonal channel. The various solutions described hereinbelow assume that the
interfering channel is a deterministic component of interference, and has a known
transmission period. In the exemplary embodiment, the SCH transmission period
is a multiple of slot periodicity. Further, in the exemplary embodiment, the

interfering channel is transmitted once per frame or once per slot, and the



of the system and/or the increased use of power for transm ssions wthin
the system Each of these issues is addressed hereinbel ow. Note that many
of these problens are nutually exclusive. For exanple, when the
interference affects data there nost likely will not be an effect on
control asWh¥%HAtrol is transmitted at a different ti REVUFBEESE The
problemis not limted to the SCH, but may result in any non- orthogonal
channel . The various solutions describped herei nbel ow assune that the
interfering channel is a determ nistic conponent of interference, and has a
known tr agveserscdl éntheahied@ring Rhaeel X elgrhifabie Y raedlier. t MCeffet] any
transm ssign period,  is a nultiple of slot periodicity. Further, in the
exenpl ary %fma{th@hﬁ'gmts'w“w% RSPt AeaRaRKel is transmitted once per
frame or OnQS3PerTSe PirioudditiBRs YR AXPBEE REcRBEIdPRRd MERRR, bltZrr esence of
the interfering channel is identifiable by the receiver. In effect, any
channel t h2at ligigdite.tea falloyingcancapts: ot her channels. . [1053] The vari ous
solutions ar i ' Maafedtigiwde, but are not limted to,
the foll ow ng' gﬁgFe]Lot X 51@&%%%?' Loop '?’%értgrlgrwBased on Weakest Link; 2. Data
scranbl i ng ( Rnmiale ecrembliog dimpgoveothesodwggpbusinesayoi d frame of fsets which

lead to SCH ali ] oo W ANY L AR ING leaver; 5.
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suppr essi on/ éarida partodaniptesledver; Power boosting. [1054] For the particular
| ssues di scugs ' . N a long way in ensuring
that the DCCE g'g)r\?gg%i@gggégayrﬁmg?'gmﬂﬁge&%%\%yrbgg.eerror rate by the UE.
However, 1) &nd@) sdppression/dancedlatieh@ndour ce of the problem which is the
SCH interfer ence., o tert. Loop Power Control with Hi ghest Quality of Service
[ 1055] The ul'ti rﬂﬂé 88ﬁ§19quence associated with the SCH interference is the
| oss of thd0b6api oFdr this particalar issakb dissuskeoipedinabiies 1) ang 2y willcgd aldng | i kel y
if the network is confiqur [n such a way as not ta take into account the
DOCH or f or Rk eetaued taadhr Fb G s3besBervass hip e nasreCertor Bisnpy B at | on,
t he net worlyEW Howar@dlr, AdamtsP) do not address the source of the problem which is the

SCH interference.

Outer Loop Power Control with Highest Quality of Service

[1055] The ultimate consequence associated with the SCH interference is the
loss of the radio link, i.e., call is dropped. This is particularly likely if the network is
configured in such a way as not to take into account the DCCH error rate when
setting the DL DPCH power. Under such configuration, the network will not adjust
the power allocation when the DCCH is affected by SCH interference and
experiences a high error rate. Consequently the high error rate condition will
subsist, the higher layer protocols will not be able to exchange messages with the
required reliability and the radio link will eventually be dropped.

[1056] One embodiment seeks to resolve the problems associated with inter-
channel interference by basing the outer loop power control mechanism on the
quality of the DCCH. Note that each of the transport channels has a unique
Quality Of Service (QOS) criteria. In this example, the QOS is defined by the
BLER. This makes possible determination of the strictest QOS of all the transport
channels and verifies that each channel satisfies the strictest requirement
regardless of the individual requirements. In effect, the strictest requirement is

applied to all transport channels.



t he power allocation when the DCCH is affected by SCH interference and
experiences a high error rate. Consequently the high error rate condition
wi Il subsist, the higher |ayer protocols will not be able to exchange
nmessages With the required reliability and the radio link will eventually
be dr oppedWq%@P2E7¢ one enbodi ment seeks to resol ve the pP6BléREd¥esoci at ed
with inter- channel interference by basing the outer |oop power control
mechanismon the quality of the DCCH.13Note that each of the transport
channel s has a unique Quality O Service (QOS) criteria. In this exanple,
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the radio I{nk is dropped due to the DCCH experiencing high error rate
condi ti ond@& he network may be configured in such a way that the DCCH
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In particular, the network may set a BLER target for the DCCH; the Radio Network
Controller (RNC) may set a DCCH BlLock Error Rate (BLER) target for the
particular transport channel in the UE through Radio Resource Control (RRC)
signaling as described in 3GPP TS 25.331. According to the 3GPP specification,
the UE power control procedure ensures that each of the BLER targets set for
each of corresponding transport channels is met, including the BLER target for the
DCCH. Assuming the network has sufficient power to follow the power control
commands received from the UE, use of the DCCH by the outer loop power
control will avoid the effects of the inter-channel interference described earlier. In
general, to set a BLER target on a particular transport channel the network
ensures that all the conditions to enable BLER measurement on a transport
channel are met as specified in 3GPP TS 5.215. For the particular case of DCCH,
a Cyclical Redundency Check (CRC) is attached to all DCCH transport blocks,
including when no data is transmitted (i.e. a O bit block shall be defined for DCCH).
[1060] Note that while the use of the DCCH, or other transport channel
impacted by the interfering channel, in the power control decision making process
overcomes the results of the interference, such solutions may waste transmission



signaling as described in 3GPP TS 25.331. According to the 3GPP
specification, the UE power control procedure ensures that each of the
BLER targets set for each of corresponding transport channels is net,
including the BLER target for the DCCH Assum ng the network has

suf fi ci ent WbWEY?YS foll ow the power control commands r8EEUSEE 2 om t he
UE, use of the DCCH by the outer | oop power <control wll avoid the effects
of the inter-channel interference descrjbed earlier. In general, to set a
BLER target on a particular transport channel the network ensures that al
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Redundancy nébesskry. CR@ increaged poedmey lewdr tEocapadity b ihersystdmocks, i ncl udi ng
when no data is transmtted (i.e. a O bit block shall be defined for DCCH).
[ 1060] Note that while the use of the DCCH, or other transport channel

i mpact ed b¥irhdOffset efrS@Hi ng channel, in the power control decision making
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pi | ot chanpglind iirPafc%Ig”e boundary in a cell. [1062] In one enbodi nent,
the systemselects a CH frame of fset such that the SCH does not
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[1063] An alternate embodiment which may be used if the RNC has some

constraints on the selection of the frame offset (for example due to the desire to
distribute the DPCCH transmission in time) is to change the transport channel
mapping order onto the physical channel. This again is controlled by the RRC in
the RNC.

[1064] Each of these embodiments seeks to move the position of the transport
channels so as to coordinate the occurrence of the interfering channel with a
channel! predicted to be the least sensitive to the interfering channel. Note that the
Node-B sets up the dedicated channel(s), and therefore controls the timing of the
dedicated channel(s), i.e., time offsets. Note this may require coordination of
multiple Node-Bs when in soft handoff. The Node-B moves the offset for the
dedicated channel based on the timing of the interfering channel, which in this
case is the sync message channel, SCH.

[1065] Transport channels that are less sensitive to the interfering channel are
typically those that cover a larger portion of the frame. As the SCH only uses 10%
of the frame, a transport channel using less than or equal to 10% of the frame may

completely overlap with the SCH transmission. In this case, the entire transport



distribute the DPCCH transmi ssion in tine) is to change the transport
channel rmapping order onto the physical channel. This again is controlled
by the RRCin the RNC. [1064] Each of these enbodi nents seeks to nove the
position of the transport channels so as to coordinate the occurrence of
the interf B ™Hénnel with a channel predicted to be PREVPEAN 2sensitive
to the interfering channel. Note that the Node-B sets up the dedicated
channel (s), and therefore controls the;timng of the dedicated channel(s),
i.e., time offsets. Note this may require coordination of nultiple Node-Bs
when in so %m;aendff.- Mf 2S5 t S t di, gt
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Thi s inforrtmtion Is at risk lgor Loss due to the, interference of the SCH.
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W thin thecéirasite ofthd BEHSCH is transmitted at the same position(s) in
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illustrates various solutions for reducing inter-channel interference as
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mul tiple of the nunber of slots per frame. The interference mechanismis
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channel's (Th&hidh 827 §n PBE&Shd example, the transport channels (TrCHs) are mapped
differently to reduce the impact of the SCH. In a third example, the mapping of the

transport channels is done on a per slot basis.

Non-Periodic Interleaver

[1068] As described hereinabove, the SCH interference appears to consistently
affect the same transport channel for a given downlink configuration. This is mainly
due to the interleaver structure which results in a completely periodic transmission
of the transport channels with a periodicity equal to the SCH periodicity.

[1069] For example, in the system described hereinabove, the transmissions
are defined as 15 slots per frame. See FIG. 2 and discussion thereof. The
second interleaver illustrated in FIG. 7 defines the number of columns as a
multiple of the number of slots per frame. Specifically, the number of columns is
30, which is a multiple of 15. Note that the order of the interleaving of the
constituent transport channels is constant. Therefore, the periodicity of the
interleaved channels is the same as the periodicity of the transmission. Therefore,

if a given transport channel has a portion of information (from a column of



differently to reduce the inpact of the SCH In a third exanple, the
mappi ng of the transport channels is done on a per slot basis.

Non- Periodic Interl eaver [1068] As described herei nabove, the SCH
interference appears to consistently affect the sane transRPrt channel for
a gi ven doWf! P¥RO¥%onfiguration. This is mainly due to tRETIURPIRaver
structure which results in a conpletely periodic transm ssion of the
transport channels with a periodicity ggual to the SCH periodicity. [1069]
For exanple, in the system descri bed herei nabove, the transnissions are

defined as; C e
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i nterl eavegverall arraaapért eRaritield MRItipRXBd bhriesaite bhgsnﬁmdhaamn Nofgthat tHi®r mat i on
w Il occur concurrently the S each tine. L 0 An interl eaver structure
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reduce t hecl@‘nfnép(wrﬂéh Ish@pﬁgljr lHétcfarsEFf Sofife &Xanile Wiﬁtéﬁé&véfs whigh swsud
channel. The result will be to share the inpact of the SCH over all

transport r@ﬁa%m%nﬂmf&am RSIadicy oét"?a%%“ﬂﬁ?gﬂ%lpe&%ﬁ?el Note that this

assumes nul t ,plgg; [l 8reR%htkeriss\rinel s are mapped onto a common physi cal
channel (which Eﬁs typi callg/ the case). Sone exanple of interleavers which

woul d reduce tBieck interleaterawith penberdif ciotunrsf natlaem@@pleiait1ér f er ence i ncl ude:
Bit reversed m&erl eaver interl eaver with nunber of colunmms not a

mul tiple of 15. A0y ’)ﬁﬂ/p‘?{tf’r‘i"cp@ﬁ”%a}’%'- i nterl eaver. Wi ghting Received

Transm ssi ons [1071] Prior to decoding, the received synbols are typically
scal ed an CE ged WI t q_ ot her nul ti-path conponents. The scaling factor
is usually n pilot (CPICH) signal-to-noise ratio.
Si nce the [SGFh] Prior to decoding, the received symbols are typically scaled and
combined with other multi-path components. The scaling factor is usually a
function of the common pilot (CPICH) signal-to-noise ratio. Since the SCH
increases the noise in a deterministic way, this information can be utilized by the
UE to weight the SCH impacted decoder input symbols differently.
[1072] Consider the SCH which includes a PSC that repeats every 0.666...ms
slot and a SSC that repeats every 10 ms radio frame. Unlike other downlink
channels, the PSC and SSC are not scrambled with the downlink scrambling code.
[1073] Therefore, at the UE, after de-spreading the incoming signal with the
complex Conjugate of the downlink scrambling code and de-covering the symbol
with the OVSF code, the SNR for each symbol at the decoder input is given as:

SNR = |l E .SF
aF By B + 1.
wherein o = Complex fading coefﬁcxent
B = Non -orthogonality factor
SF = Spread factor
E, = Energy per chip of transport channel
E_., = Energy per chip of SCH

I,, = Thermal Noise plus Other Cell Interference power spectral density

oc



I ncreases the noise in a determnistic way, this information can be
utilized by the UE to weight the SCH i npact ed decoder input synbols
differently. [1072] Consi der the SCH which includes a PSC that repeats
every 0.666. slot and a SSC that repeats every 10 ns radi o frane.

Unl i ke ot hé‘fOQ:?G\mV? nk channels, the PSC and SSC are not PSEFERI®E with the
downl i nk scranbling code. [1073] Therefore, at the UE, after de-spreading
the incom ng signal with the conplex gpnjugate of the downlink scranbling
code and de-covering the synbol wth the OVSF code, the SNR for each

symbol at {Re geoRAG orlalRhetor vali é‘ﬁmc%‘ﬁof‘bdth%ﬂezarﬁ eSF lalZ-E ch-Q+
e tillin e

1. wherein a I ng coeffliclent = Non - orthogonality factor
" SF = SpreadTa‘rtmetllﬂflOEEOG&UEhi@ldgpt?pmﬂow,mﬂnb of transport channel ECxh =
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ccau red- ¢ heRSEfe ol FansRiters, ARt fooiboelof B SGid Salle 975, 1
tinme, i.e.timbidMcogeeridecintsies tnewlddgesofahé @alue ot asra functidre of waiegbi s of

the various transmtters. Note that know edge of the SCH value and tine of
occur r ence€agipthannelzadion €ggde. dYote seeditivally. hat asthesvalue oh Stingrasas. there f or
each chann yi%fd’e fically, that as the value of R

I ncreases, gNﬁzlaHg%ps)?ﬁg&qﬁt ssﬁgﬁﬁé degrades further. [1075] The decoder

i nput syan‘I0§5hr eThglme@ngym@éhISmbb'? QfﬁefY@léﬂHVDﬁcqieqi &y thet easgen aiet or t o

bel ng, combi gt bt 15 BHAROLINERGH GCiheTyinboR2m CORBRNARBa e UE

rraythenln ot strength from each |n er a
time-varyi qgnpmemm tTH\'I&tUESma}OQmQTEd“@fOTQtHBeWnﬁmb@p||($l ﬂcrmg.tméomEewso

cpove o, VB sPh B IAE st A B g Bt S Bt o
wei ght f or kn@as thes watuel oprp}Itmfrél aainaltiplez Wags \oil mitigafindRthd leffeciasb tees t hat :
additional interference from SCH. For example, the UE may reduce the weight for
each symbol proportionate to the value of B. This assumes that:
a. The value of B is different for the same symbol from different multi-
path components from different Node-Bs.
b. The value of B is different for different symbols from the same multi-
path component of same Node-B.
in a simpler implementation, the weight could be zero if B is greater than a
predetermined value, and the default value (pilot strength) otherwise. This is
equivalent to assuming an erasure when the value of B is greater than a
predetermined value. |
[1076] In a soft handoff (SHO) mode, the symbols may be affected by the SCH
from one Node-B (say Node-B-1), and not affected by the SCH from another
Node-B (say Node-B-2). In such scenarios, prior to combining the symbols from
both Node-Bs, the UE could assign a weight of zero to the symbols impacted
symbols from Node-B-1 and assign the default weight to symbols from Node-B-2.

Suppression of Interfering Channel

[1077] A UE receiver will process received signals that in general consist of

" one ore more composite signals received from one or more serving Node Bs and



a. The value of 3 is different for the sane synbol fromdifferent nulti-
path conponents fromdifferent Node-Bs. b. The value of 0 is different for
different synbols fromthe same nulti- path conponent of same Node-B. In a
sinpler inplenentation, the weight could be zero if (3 is greater than a

pr edet er mi MEP3HPASHe, and the default value (pilot strengPR)USBAESH se. This
Is equivalent to assum ng an erasure when the value of (3 is greater than
a predetermned value. [1076] In a sof¢ handoff (SHO node, the synbols
may be affected by the SCH from one Node-B (say Node-B-1), and not
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(CPICH) . Time gErm@é‘dpmsnsaf%aInpfef ebfisosPar tnecuhﬁémﬁ{@dec&mmnéeﬁ@ha{amtrat t he
UE receiver over a radio channel that |ntroduces in general changes of
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transmtted corrp03| te signal wt di fferent phase and | itude changes

for each elath radioghasnel n bpichaeactasiged by a e@mﬁ@mhaneweqqegm% agd a
mul ti - pat hdé@f.emé ega%r%'fl%tseﬁ.ewaaﬁﬁé@ﬂwfsfeh ql faﬁw dre' chahgbd reafiP i hannel
coe i en

can be characteri ze y a conpl ex chan and“a delay. The
channel coWeftranseitsigngl ifere sanab@mmweahrﬂcewedena:tt@ihgéglcu@r arapagatien t he
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propagat i ofy fel ey Mtndiatd Gis®Veferred to as channel taps or delay taps. In the UE
receiver, estimates of the delays (or channel taps) and channel coefficients for ail
relevant propagation paths of all radio channels that the UE receiver intends to
use for coherent demodulation — or any other equivalent information that
sufficiently characterizes the radio channels such as their complex frequency
responses — need to be produced in order to perform coherent demodulation. in
general, UE receivers in CDMA systems use a RAKE receiver to perform the
coherent demodulation of the signals received over the relevant propagation
paths. The RAKE receiver uses the phase, amplitude and delay estimates of each
relevant propagation path in order to time align, appropriately phase shift and
weight the signals receiver over different propagation paths before combining
them to one signal. Besides this coherent demodulation function, a RAKE receiver
also performs UE-specific de-spreading of the CDMA signals. Also other receiver
architectures such as equalizers are suitable to perform coherent demodulation in
CDMA systems.
[1078] SCH suppression/cancellation is one method for resolving the
interference issues, such as SCH interfering with PC bits (impacts UL power

control). In one embodiment, the problem is solved at the UE by identifying the



propagation paths are also referred to as channel taps or delay taps. In
the UE receiver, estimates of the delays (or channel taps) and channel
coefficients for all relevant propagation paths of all radio channels that
the UE receiver intends to use for coherent denodul ation - or any other
equi val ent WhPEMEt i on that sufficiently characterizes PREUPEEE2channel s
such as their conplex frequency responses - need to be produced in order
to perform coherent denodul ation. In general, UE receivers in CDVA systens
use a RAKE receiver to performthe coherent denodul ati on of the signals
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transmtting data using Secondary Scranbling codes in the downlink of
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reception), and when only little or no fading occurs). In particular, when the user or
control data to be decoded in the receiver are transmitted during a close or same
time interval(s) as the non-orthogonal signal components, the decoding
performance could be drastically degraded. The interference appears to be
dramatic when there is a time-wise overlapping of sufficient information with the
interfering signal.

[1080] The impact of the interference may be reduced by canceling the
interference component, i.e., non-orthogonal component. One embodiment of an
apparatus 400 for suppressing the SCH is illustrated in FIG. 9. The apparatus 400
includes a receiver front end 402 that includes an analog to digital converter,
wherein a received signal is first processed by the UE in the receiver front end
402. The unit 402 is coupled to a searcher 404, a channel estimator 406, and an
estimator 408 for interference component caused by non-orthogonal transmission
signal. The searcher 404 uses a-priori knowledge of transmit signal components
such as the Common Pilot Channel (CPICH) in order to provide information on
significant delay taps to the channel estimator 406. This can be achieved for

instance by using a sliding correlation with a-priori known symbols of the CPICH.



transmtter. The inpact of such interference may be the degradation of
decoding performance in the receiver. Such may be the result even in
favorable radio conditions (e.g. when no nulti-path reception is in effect
.e., Slnﬁﬁ} path reception), and when only little or no fading occurs).
In parti cuM030iHéh the user or control data to be decol€HUSHHE recei ver
are transmtted during a close or sane tine interval(s) as the
non-orthogonal signal conponents, the ggcoding performance could be
drastically degraded. The interference appears to be dramatic when there
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t he esti mator

I's an est | mat interference 'conponent which is then
subt r-act ed ebtimatierhef st lptetrfemmem})mmrlenm)@y bendorta withaysufficierd dogukacyer ence

conponent, (ﬁ-.egl @ﬁa{b‘r‘a@g‘“ﬁe h P Gnd '?ﬁtsgéfé"n IonQRLb Zh%l{g[tn':sﬁﬁ{e?gs from

the receiv prior to ar at us
of FIG 9 eofficespyhigh. t@rahmm-l red &) Wk ,FDD. eysterm mg¢rtcgvthner§egenera"y[ 1081]
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power. Furthermore, when the data transmitted with the interference component is
known at the receiver, such knowledge may be exploited to improve the quality of -
the estimated interference component at the receiver.

[1082] After the interference component is estimated, the total received signal
is modified such that the impact of the interference component is reduced. In an
ideal situation this interference component is cancelled. The modified received
signal is then used for decoding the transmitted user and/or control data like the
unmodified received signal in a conventional receiver. Due to the reduction of
interference in the received signal, the decoding performance for the user and/or
control data can be improved. In particular, in cases where the user and/or control
data contained in a transport block are transmitted in parallel with the non-
orthogonal signal component, this decoding improvement may be desirable.
Various embodiments may be implemented to mitigate the effect of the -
interference component.

[1083] A first embodiment subtracts an appropriate digital representation of the
estimated interference component at the input of each RAKE finger in a RAKE

receiver. A second embodiment subtracts an appropriate digital representation of



"interference conponent." The interference conponent is estimated. The
estimation of this interference conponent may be done with a sufficient
accuracy when the relative strength of the interference conponent at the
transmtter is sufficiently high. For the SCH in a UTRA FDD system this
condition MOYUIE'EI Iy nmet, wherein -12 dB is a typical PROREP N ®el in
conparison to the total transn1t power. Furthernore, when the data
transmtted with the interference conpgpent is known at the receiver, such
know edge may be exploited to inprove the quality of the estimated
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first enbo nt subtracts an. appropri at I resentatjon of the
esti mat ed MZPP@%C?@QM%QHEF IR Oi? gAkﬁ ES%AI{Esc?'W@b?t 'R a RAKE
receiver. fhpu@Pnke ﬂm@wmgeits ithesaIGtion an tRPBURRE ohtke RAKE @.hgers bit
representation of WO 03/07 576 PCT/ US03/ 07952 1 the estimte

i nt er f er enf@SBiopAHdRe oytput 9k theuBAKE fitger sembiekeand pihers. iFRr instanereif
recei ver. fhd pidrbreftROmEsHent iébéafn%ﬁezi & tﬁwu lof fifb ﬂ)&b&%n@?ﬁﬁ@%ﬁnt ation

of the interference conponent in gital domain fromthe A'D converted
recei ved srepodutioatof thhreestipated dtederaneg @@mp@l@fﬂéll&/@rgenﬂral@%ﬁh@h'%hb@dhﬁ‘e nt

nter  or onasouraBpboile Eheodirtdort e Exfrint fReC pol ARFROTTEGNGR. - race
recei ver. TiewevRbitee samplito Gite ghihe quipyt ahdie We@@ﬁﬁ@ﬁﬁﬂ_@@?@efaé mMugd nost
Fact or o subhoda g o AR L BB AR [t e D Conver ter - sanpl i ng
rate at the108dput A@f (hswsw&a‘reln@m\@ \tslhen rteansimittingnthet  timeemultiplexed
Synchronization Channel (SCH) in the downlink of UTRA FDD systems, mutual
interference between the different transmitted signal components may resuit. In
particular, signals that are intended to serve as a phase reference, e.g. the
Common Pilot Channel (CPICH) in UTRA FDD systems, are subject to increased
interference due to the non-orthogonal transmission of other downlink signals such
as the SCH. Consider pilot signals known a priori by the receiver, such as the
CPICH, used to produce phase and/or amplitude estimates of channel coefficients
in order to enable coherent demodulation. The quality of the phase and/or
amplitude estimates may be degraded when non-orthogonal signal components
are transmitted in parallel to the phase reference signal. The degradation of
phase and/or amplitude estimates of channel coefficients will result in a degraded
demodulation and decoding performance of the receiver.
[1085] In order to follow the variations of channel coefficients over time, a
receiver employing coherent demodulation updates phase and/or amplitude
estimates of channel coefficients continuously. Since the time variations of

channel coefficients are limited by the maximum Doppler shift, state of the art



I nput of the RAKE fingers, bit resolution at the output of the RAKE
fingers, bit resolution at the output of the RAKE finger conbiner, and
others. For instance, if the interference conponent is cancelled at the

out put of the A/D-converter, the bit resolution of the estinmated
i nterferen®® B@ipdhent is in general rather low, i.e. th&8CTHEBIHEEy of the
estimated interference conponent does not need to be very high. However,

the sanpling rate at the output of theo& D converter is in general mnuch
| arger than the sanpling rate at the input of the RAKE fingers. [1084] As
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anpl i tude esmpnraeras tike cthanS@H oo &fMRAC I FOD ssystemnsnrtu\er e$t0nmnmbhealdwwrent
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degr aded V\A‘fgﬂs‘?%’ Y% 385 gors?raﬂ Ho% ﬁﬁ%‘ﬁ e g © S Cﬁﬁfg'ﬁﬁep “ed" ‘ﬁarﬁar al | el
t o the phasiepesdieg @ncthesp@sahce ahe tdegeladeé ipoweoflevep lofitiee anoel/arthogopdli t ude
estimtes of channel coefficient res a_de dul ati on
oo Gocod ManBLEPEPRASTS: bt SpREnTan ekt ssafl BroEFHan sictciTeor e
vari ati ons pedcedaniebs angf ke gt accvuer diffdf@nt @vers.ecewmﬁammlqowntpgof
coherent denodul ati gn. updat es tﬁggﬁae and/ or anPI i tude | mat es .of channel

coef fi ci entc82RRRlCPrAtices 95“"3‘7‘ HEes pirgeneA egtqhg,qgeloqoe PRI gelimates

coefficient$ tfeesdrhel Wa by, tARufing THaR BRPRIsematibh fdualift @t cdketltReart WO
03/ 079576 PCT/ US03/ 07952 22 i npl enent ati ons of channel "estimators use

| ow pass fleﬁt'@laﬁ*igm@ﬁ not¥#¥ecuti ve channel estimates in order to inprove
estimation pgaH]l ¢ Y % tinfe/ ﬁfté’r%l@gjungmecﬁ\ nérﬁaﬁﬁ’ma?su hé‘i‘?‘cdﬁgidn%ﬂts argi s

filtering i's alsore erred to as lot Filtering" her th
anti ci pat edraRaxitteGnRBoSpPwR & IRYPF,, ‘W%é‘fg’lﬁ‘éﬁtloé'rmtaheb%éﬂ"@@t Bép a&v@f'ﬁgtpng

interval. lgyidaang @él%v&rﬁcet bfr@warrFHéltéd@ﬁ?c@?ﬁ e%fu%ﬁf%@ g%?m'e%e@ﬁuﬁﬁ’?" sQér frgonal

signal conponents, |ike the SCH in FDD systens, the estinmation
qual ity of inteeyalse Jbisi may pieagecomplishad eyrmﬂio@uu@gefselgmefgct@fs tanahaenel

coeffici enteiioht Lefidiates that are proportional to their respective estimation quality,
e.g. in terms of the channel estimation Signal-to-Noise and Interference Ratio
(SNIR). In extreme cases, the weighting may be chosen such that the estimates
subject to interference from non-orthogonal transmit signals are not used at all
(weight factor of zero). As channel coefficient estimates subject to such increased
interference are less significant in the pilot filtering process, the resulting channel
estimation quality will thereby improve. Even if pilot filtering is not used, the
information about the presence of interference due to non-orthogonal transmit
signals may be used to skip channel coefficient estimates that were generated in
these time intervals and re-use older estimates instead.
[1087] As described in the previous paragraph, the information about time
intervals in which non-orthogonal signal components are transmitted may be
exploited in different ways to reduce channel estimation errors. Various

embodiments and implementations include:



depending on the presence and the relative power |evel of the
non-ort hogonal signal conponents. In conventional state of the art
receivers, the pilot filtering procedure does not take into account
different |evels of estimation quality of channel coefficient estinates
and uses aMO &4t ed channel coefficient estimates inPERESEHB2nay,
I.e., assumng that the estimation quality of consecutive estinates does
not vary. [1086] If the time interval sygduring which non-orthogonal signal
conponents are transmtted are known a priori, this information may be
taken into agcqyy - . v/
esti mates gegeﬁi{l}égﬁagme |r ﬁ%jé@ﬁ%rﬁ%t%lﬂﬁn@e%l tﬁ?ﬁ%&%ﬁjgfe %ﬁ.ﬁﬂg&%g&{j@egfgg%ﬁr?& I shed
by i ntroduci ng dreitgithe prgseénes ofrrorf-erthagoaaltednsmiiosigridls arthre-ese thedatest t hat
are proportional taq their..r ective estimation quality, e.g. in terns of
t he channel esﬁorr}éeiqﬁ%{r%%sésé'ﬁﬁgt 0-Noi se and Interference Ratio (SNIR). In
extrenme cases, Reépfacsadrainhengeffitierlesinatesthatued subjatt tblivwcréadddnat es  subj ect
to interference from non-ortfdogonal t(rjgnsm’t Si cc);nél s are not used at all

|

(wei ght fact or 'YPrieengs dugdo Ra¢neRNPPAReoR tiaRsUSIandl Rcet o such

increased int evbRIgRSIehepRVICRS andited tlrsrdthahieltddetfRichPbstimatber i ng
process, the resulting channel estimation quali ti/i w Il thereby inprove.

Even if pilot fSKiR efanngl eeefligient astiatasibat argrsybiest iodRcraper infaiergiic@sence of
interference dygeh8 tOPreRBAELSARA-ofHGYBAAN thansfittEighais HRY réﬁadéstﬁgmtt?{t skip

channel coefficient estimates that were generated in these tine intervals
and re-use ol ddhe averageétheprsyieusiand thegygxt phannes ceeffieient estimade. pr evi ous
par agr aph, the ., i A ' r ] Leh. - gonal
Canal - componer ol &R} ARaABRteriddts eglibE e bl S RIRIREBIGAIC"E
reduce channel fastoi that isqgoportiona to Ver $Miisfor drdbediimatet s and i npl enent ati ons
I nclude: WO 03/ 079576 PCT/ US03/ 07952 23 Ski.p_chanpel  coefficient

eoti mat es tha: VIPBRLASNEANAG) GoRENIALL eSABEH s BREES! e STt HBREM Aesence
- of non-ort hogonadtoi thanisrd inoRbwRELSinarhsing-fusdtionlt thaa SRR fornigat- af f ect ed
estimate. Replace channel coefficient estimates that are subject to

i ncreased int &t®hce due to the presence of non-orthogonal transmit

si gnal s by[10B8] aneteamat tie ehofineant® wadanthidrientatisrisclidted hdovelarcaef f i ci ent

oSt Bl O el i B N ompiors. list, But ratheSliats the virety of mothobs availadle

i ncreased NRNERY & BR @gcomplete list, ate tne variety of metho
to resolve the impact of interference. Specifically, the examples provide methods
for exploiting a priori knowledge of interference timing. In the case of the SCH in
UTRA FDD or WCDMA systems, the SCH time intervals are known after the
terminal has successfully acquired the slot timing. Therefore, improving channel
estimates in the described way is possible in such systems.: _
[1089] FIG. 10 illustrates an apparatus 500 including a receiver front end 502
which includes an analog to digital converter coupled to a searcher 504, a channel
coefficient estimator 506, and a demodulator and decode unit 512. The searcher
element 504 uses a-priori knowledge of transmit signal components such as the
Common Pilot Channel (CPICH) in order to provide information on significant
delay taps to a channel coefficient estimator 506. This can be achieved for
instance by using a sliding correlation with a-priori known symbols of the CPICH.
The channel coefficient estimator 506 provides a sequence of channel coefficient
estimates for one the significant channel taps to a pilot filter 510. A weight factor
generator 508 provides a sequence of weighting factors that are specific for each
channel coefficient estimate to the pilot filter 510. The weight should represent the

quality of each channel coefficient estimate. Estimates for the CPICH pilot symbol



due to the presence of non-orthogonal transmt signals and replace them by
t he average of the previous and the next channel coefficient estinate.

Wei ght each channel coefficient estimate at the input of the pilot filter
with a factor that is proportional to the SNIR for that estinmate. Wi ght
each chann®OYét¥¢ cient estimte at the input of the pi PET/UMYYE? with a
factor that is a nonotonous increasing function of the SNIR for that
estimate. [1088] Note that the enbodi mgpts and inplenentations |isted above
are not intended to be a conplete list, but rather illustrate the variety

of met hOdSSﬁYﬁiclt)af?Jldtge H%%’%égsﬁoﬂn%gﬁctfg?t .e ﬁhepéstfnﬂt%wcﬁ{?ﬁ@gﬁgg?g&gf;ﬁlfeirCal ly,
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Conmon Pi | 5t098haniée Q@Pf'gﬂ meth agceINgNgNeeEca: FBPBENE PRI £ i cant
del ay t apstdrommighfiR) Rl eff&efdtiteé aibrieehtdrebMpoR&t onl e clhdhebestindtesved for
i nstance by using a sliding correlation with a-priori_known synbols of the
CPI CH. ThéagRiAke carpined and/er theyiGoriskke denssiterativglydr £xamplse it @ fit

channel = cogfdy Cih%ntesﬁﬁr_%ﬁ%]mh?eﬁfefré}{ceorb%n{dae.eﬁi 981 LiEREted hRBAEla tagRalt O a
pilot filter 510. A V\Blg t factor qener ator 508 provides a sequence of

wei ghti ng femresandationaef the secgivad gignal fasrdesadped bergmabpve okiem ipisetacordt i mat e
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perform cohliérent” denodulatron, estimates tor the channel cdeftrircients for
channel coefficient estimates that are filtered in the pilot filter as described
hereinabove. Now a second iteration of interference cancellation could be
performed. The output of the pilot filter could be used to derive a new and
enhanced estimate of the interference component in the interference estimator.
The new and enhanced estimate of the interference component could be
subtracted from the original digital representation of the received signal. A second
iteration of improved channel estimation could be started. And so on... until further
iterations do not increase the pilot weight factors any more. Then the latest
channel coefficient estimates and the latest interference cancelled received signal

are used for coherent demodulation.

Power Boosting at the Transmitter
[1091] In 3GPP FDD downlink, the SCH (Synchronization Channel) is
transmitted in a non-orthogonal way. As seen by a UE, this implies that other

signals transmitted from the same cell/Node-B are subject to additional
interference from the SCH. This interference is deterministic in nature, repeating
every 10 ms radio frame, thus degrading the received SNR at the terminal. The



all significant delay tabs are needed. [1090] The descri bed nethods for
canceling the interference conponent and for mtigating the effect of the
i nterference conmponent on the channel estinates can also be conbined

and/ or thexV could be done iteratively. For exanple: In a first step, the
estimated MRABPE’ence conponent is subtracted from a di §FTEF03/07952
representation of the received signal as described herei nabove. Then in a
second step, the estimtion of the chgnnel coefficients could be perforned
again, but this tine based on the signal after the subtraction of the
estimat ed Naﬁé%Bfﬁn%ﬁ@_ateCm@eﬁ@d?tby iRttBadifg tHES trandthit ?%vbpfbr%l dHapnest | mat ed
interference conponent, the quality of sonme channel estimates will becone
better. THPEthadviatioe wieanpeH is @sesantt This agoegachcanoe geperatizacele amt o
account V\A*@ig LW el r o % iyC timates
that are fi {' gﬁ%%enw?w&egl:{ﬁe?%ﬁ?%érgggtéégg%?tlﬁbe ngﬁgﬁléégﬁélgahﬁb%\?v a
second it ésawiaomobf interference cancellation could be perforned. The

oot Pt fOPRE | Mo Pt EhBasTotf e ot oo SR ey FHABRE ™ .

new and endeng@@66strsaibtand atS8C (SecentiaysSwamblingCadejtgroop ket bepeats

subtracted fromthe original digital representation of r i.ved signal.
A second. S4B 101 40 AdEo v R ilieraaloR Radinsi «Be FiFoehd S Bt *and s
on... unt mortfwamﬁﬂé? WitrEMtdicﬂﬂmindlcscmh?linng:mS@DSm)e mhér@fomgehgtrrlfe DBctors
any nore. Then the | atest . channel coefficient estimate nd the | atest

Y ef Ter ert b Crabieadies MedafoRHO gL 45 R coP g Res e OBRIR at i on.
Power Boosddrav@ibirlg icb@e Taranswlddvering MWithl thd rOBSPPcddeD (Oanbgdridk, VaradieSCH
(Synchroni zation Channel) is transmtted in a non-orthogonal way. As seen

. )
by a UE, tPR'ealingFastorcade). BienellR fef gachi symbohrambe WeleR 8§ t he sane

cel |l / Node-B are subject to c§‘|ddi§ti onal interference fromthe SCH This
interference i SNkt er T—eé—&ll—«—?—‘h—ﬂa-t—us& repeating every 10 ns radio
frame, thus degrading |@hefrecd vBdISNR at the terminal. The WD 03/079576

PCT/ USO3/ Owhé&ein 2b Nodmniplexafadiiptdogfficient hi s ef f ect by increasing the
transmt power fog al INoq,h%ngéoga ity (1ot he duration when SCH is present.
Thi s approach cg{}: be energ |zed| {o any scenario wherein the interference
has a deterni ni stfi c=coRFEREHMIt hat the Node-B is aware of.

E_, = Energy per chip of transport channel

ct

E = Energy per chip of SCH

csch

I

or

[1093] Essentially, the SCH (when present) degrades the SNR of received
symbols. Those terminals close to the Node-B, do not have the luxury of receiving

Thermal Noise plus Other Cell Interference power spectral density

symbols from adjacent Node-Bs. Therefore, proximate terminals are generally not
able to use diversity techniques. The non-orthogonality factor is a function of
channelization code (OVSF code), DSC, SSC and time (modulo 10 ms).
Therefore, the Node-B could unilaterally increase the transmit power of other
channels such as DPCH, when the SCH is present. The increase in transmit
power could be stored in a look-up table, which is pre-computed with the
parameters listed above.

[1094] Further, the increase in power may be a function of the terminal
geometry, which is a measure of downlink C/I. If the terminal geometry is small,
the increase in transmit power should be lower as the SCH constitutes a smaller
proportion of interference and has negligible effect on received symbol SNR, and
vice versa. The non-orthogonality factor varies as a function of time and the
channelization code utilized in the downlink.



[ 1092] The SCH conprises of a PSC (Primary Scranbling Code) that repeats
every 0.666...ns slot and a SSC (Secondary Scranbling Code) group that
repeats every 10 ns radio frame. Unlike other downlink channels, the PSC
and SSC are not scranmbled with the downlink scrambling code (DSC).
Ther ef ore, WRVYREWE, after de-spreading the inconing sPEHASIHIIR t he
conpl ex conjugate of the downlink scranbling code and de-covering with the
OVSF code (Orthogonal Variable Spreadihgg Factor code), the SNR for each
synbol can be witten as: SNR=2z 1| alz -E, SF lal -E~uh -fl + [o,

wherein a T I f adj | &€ = < . ' fagt.er SF =
Spr ead facn)drggg?, ?ﬁ; o@%ez?rggogﬁr%%h@g gﬁct@ ﬁih@g@re P %%ﬁ%wgéﬁﬁ ‘gﬁ@gergy
per chi p offr&Gkhitl PowEheConttol NGIPE) bitsuand: Transpicet IFormat Comtematizonp hwex

SRR of "t ecdl tehbitsy 16 Aeaica b hisarasEa X bubPUE R oEREMN SNATERET have
e l ux;Jreygr‘eJi;ern al Sf\%lFF@C (gﬁﬂf cta;]rm{asl)adjisaguﬁ)is se di vetro-sr?n'?nai‘%|t ﬁNiR,ues
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code), DSCsighale tantle tNdte-B ® dhdréasedthastransmihpswedror The phaseNoglef Bardohd

unilaterally increase the transmt wer, of her. channel s suc s DPCH,
when the S@%?Siesb'bﬁoééw.deﬂﬁ%d‘?%@%%'g gstimate, nidigrefore, die compH ggﬁsactored in

a | ook-up td¥eelocuidrizhid aivitly8- pAERUladitingt iR thee UEPsigAERIE tise INGHfesr! tabove.
[ 1094] Further, the increase in power may be a function of the term nal
geonet ry, \ireass;the yappme powepf downlink G/ 1. If the terminal geometry is

smal |, t h? %gsgr eﬁl%f‘anwaié MRS RobIcRP e foﬂbwmg(bo%rlceml algorkfiR aPiHd UE

consti tutes mal l er proportion of interférence and has negligible effect
on recei veds B@AReRd.SNR, and vice versa. The non-orthogonality factor

dounl 1 nic. o SBYBE SHEFRmaEF 6b B8 TMsET | 2 one embodi ment . the
DPCCH i ncl wdeGordpdteché diffepericetbelbivéen thepstimated SNR and the target SNR.
e If the difference is greater than zero (estimated SNR is greater than target),

signal the Node-B to reduce transmit power.

e If the difference is less than zero and less than a threshold, signal the Node-B
to increase transmit power.

o If the difference is less than zero, but greater than a threshold, signal the Node-
B to reduce transmit power.

[1097] Among other things, the threshold could be a function of the UE

geometry. In a simpler implementation, the threshold could be a constant.

[1098] The TPC bits are used to set the uplink transmit power. Any error in

“estimating the sign of the bits leads to a performance loss on the uplink. Typical

TPC bit sign estimation algorithms do not assume a deterministic component in

the interference. If the SCH is present at the location of TPC bits, the threshold to

determine the sign of the TPC bits needs to be a function of the SCH,

channelization (OVSF) code and the downlink scrambling code. The TFCI bits are

used to compute the transport format combination on a slot-by-slot basis. The

TFCI bits are coded. TFCI coding is detailed in TS 25.211 ,.25.212 and 25.213.

[1099] Once the UE has acquired the system timing, i.e., “knows” the SCH

value and location in time, the UE knows the value of § as a function of time for

each channelization code. As the value of 8 increases, the symbol SNR degrades.



Transmt Power Control (TPC) bits and Transport Format Conbination | ndex
(TFCl) bits. The dedicated pilot bits are used to conpute the downlink SNR
In the inner |oop of DLPC (DL Power Control), this SNR is conpared to the
t ar get SNRw set by the outer loop. If the conputed SNRis |less than the
target SNRYAHA'VBE® signals to the Node-B to increase t hETVIRANY powver.
The presence of SCH on these bit-locations degrades the SNR esti nate.
Therefore, the conputed SNR at these j3pcations is always | ower, resulting
in the UE signaling the Node-B to increase the transmt power. [1096] To
al l eviate b6l Pr | di QW RIS i | i UE is
pr oposed. [H?:g?r]putg#% ﬁgm%ﬂ%eﬁ‘régynélﬁwgn%gdi cat é?ﬁrﬁ@%nﬁéﬂ?ﬁ%ﬂrér@hﬁ%ﬁ%&fhe
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t hreshol d coul d be a constant. [1098'] The TPC bits are used to set the

upl i nk t r daseifferepbuier .thansarae reyimbaoh frem: difgtant gnulipalh femponents HoMs | eads
to a perfog; RO I . 4 | ; | ' ' i.on
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t he SCH i smpltigsatimtompondrd of sameiNndedB. TPC bits, the threshold to determ ne
the sign of the TPC bits needs to be a function of the SCH, <channelization
(OVSF) code and the downlink scranbling code. The TFCI bits are wused to
conput e t hetdrifessrsieot ?2 Exampit conbi nation on a slot-by-slot basis. The TFCl

bits are ¢ TECl coding is detailed in, TS 25.211..25.212 an 5 213.
C100er ondd¥FTL (e Rralied. Behvick Sroviae e Tve ha e emabiney Broblembih fik.” 5
val ue and trarsmission oNLL IAGK/NADK Meskagpessenben tiaé dewalinkRviaen apérating abn of
time for each channelizatjon code. As the value of 1i increases, the
synbol SNA'9R geaeetiesyd 45 3nig A68N 1S SGH5rBBiSsion fasults I frequent loss

of the ACK/NACK message in the L2 (layer 2). As the ACK/NACK is used to

confirm transmissions, the loss disrupts a given communication and may result in
the loss of a call. Therefore, the interference with the L2 ACK is an unacceptable
problem.
[1102] Based on investigation of potential scenarios resulting in the loss of the
L2 ACK message, and simulation, the problem appears to result from a number of
simultaneous conditions. When said conditions are met simultaneously, the SCH
channel has significant impact on the transmission of the L2 ACK/NACK message.
Said impact appears to prevent successful and reliable transmission of this
~message; the impact of losing the L2 ACK/NACK is described in the next section.
Note that the inter-channel interference may affect other messages or W-CDMA
procedures.
[1103] For a given set of circumstances, a message may be particularly
sensitive to the SCH interference. This is verified in simulation results. There are
a number of techniques and configurations which mitigate the impact of the SCH
interference, or other inter-channel interference.
[1104] In UMTS the L2 entities (Radio Link Control, RLC) may be configured in
three distinct ways:

e RLC Transparent Mode, mostly for voice services.



[ 1100] The synbols are typically scaled by the comon pilot strength prior
to conbination wth the synbols from other nmulti-path conponents for a
RAKE receiver. The UE may interpret the common pilot strength from each
finger as a tine-varying weight applied to the synbols. Since the UE al so
knows the WA 47576 (3 as a function of time and channel PEEUPGH'¥dde, there
are multiple ways of mtigating the effect of the additional interference
fromSCH Note the value of 0 is diffggent for the sane synbol from
different nulti-path conponents from different Node-Bs; the value of 13 is

different fog OlitLé@fn%@kno'%w%@dﬁw&éé’%rtﬁ%ﬁﬁﬁ&sem&eé'anB%bH\eCQ@’ﬂH?iHS”t of same

Node-B. Interference: L2 Exanple [1101] In practice, service providers have
observed rel i abné$sagepr obl ens with the transm ssion of L2 ACK/ NACK

ressages sent i ¢ NEAMBIAAMBNE toPBRAAL LOGCAL anll Al GPAERIGLRR For thi s

scenari o, t he ansm s lon resu requent 10s CK/ NACK
nmessage in the rhéss(algayer 2). As the ACK/NACK is used to confirm

transm ssi th 0 I_Srupt ve ication a Y sult in
the Toss ol 185k fe HiratiBne hRrBrict HetRae AchifenSad brolRar oot
unaccept able A(DKM@Kn m{aésh@é# atasasedfor thieghogat | Dine GCHotramsmigdioscenar i 0s
appoar s {oneda sTaace i sepsrmEsion; Shine RIS DEGHS FREPBE M bhonTEai d
condi ti onsjogg Q)fntﬂbséld%dsbgé@%lﬁlltﬁ int M@oléet opdratisielof NAG sy f i IBade l rrpact
on the transm ssign NACK nmessage. Said 1|9r‘r§:rtpact appears to

pr event sui“@é‘ég?ufheai@ AENW'@, 'P?%lri%rh"@@doﬁ’ & sreqfic capfigurtion phéne npact
of I osing ME%%%NNAQEPWﬂ%stSdWh@rélﬁ'QhéeMEAS@fFiEMENT Aepefmhat the

i nter-channel interference may affeCt other nessages or %grocedures.

[1103] Formﬁsiﬂgﬁeﬁo%félwﬂilo“c(ler’@’ﬂhﬁaﬁ@@s"beﬁ lﬁe’é\%a?ée?%wes&orpéﬁﬂ. )iy
sensitive jQd :'aere§&k+thaﬂtﬂﬁrﬁrﬁ{a@;ﬂ@@lcﬁhbévéssth\é%bém 1 B! Rt Padiesul ts.
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There are a nunb of techni ques and conf |gurat|o§r ‘ch ' mtigate the
i npact of ltﬂkes@mw hentemqveﬂérme therachiveset.i nilde-felieming| recenstiutts: Beede.

[1104] In S| ’W’ﬂc'h%h@%ésﬁh@é‘#ﬁﬁg i6stki nk Control, RLC) may be configured

in three distinct Sparent Mbde, m)st |y for voice services.
WO 03/ 0795761 pdthj@ﬁ@ﬁ@f@@ENT REPORT message is transmitted in uplink and not

correctly received by the network. If all the subsequent downlink
ACK/NACK messages are lost, an RLC reset procedure is triggered. As a
result of the RLC reset, the content of the re-transmission buffers at both
the UE and the network are flushed, resuiting in the loss of all the
messages not yet successfully transmitted.

2. The MEASUREMENT REPORT message is in the RLC transmission buffer
waiting to be sent for the first time in uplink, and downlink ACK/NACK
messages corresponding to previously sent messages are lost. This
triggers an RLC reset procedure, during which the contents of the
transmission buffers at both the UE and the network are flushed, resulting
in the loss of all the messages not yet transmitted.

[1106] Once the MEASUREMENT REPORT for event 1B is lost, the network is
no longer able to remove from the active set the radio link that triggered event 1B.
The network is required to maintain communication to that UE through that radio
link. As a result, the network will respond by increasing the radio link Tx power,
until synchronization is lost (probably due to the loss of the uplink reception). This
will cause a capacity reduction in the cell/sector from which the radio link is
transmitted.



28 RLC Unacknow edged Mbde, for stream ng services and sone signaling
nmessages. RLC Acknow edged Mbde, for packet services and nost of the
signaling nmessages. [1105] The inter-channel interference affects the
Acknowl edged Mode of L2, as L2 ACK/ NACK nessages are used for this node.
The SCH tr H 8% ons introduce interference to transm ESTHM3EIOEhe

ACK/ NACK nessages in L2. The |loss of these nessages results in incorrect
operation of the system In one scenago, the L2 ACK/NACK |oss is limted
to a specific configuration of the MEASUREMENT REPCRT nessage, wherein the

MEASURENME [ L v i L0

25. 331, se t@%ﬁﬁhﬁ@%?@s&eﬁ@ﬂ gta% %38&’? gﬂ%aetr&ﬁz\\p%?tlsﬁn%bgﬁ%ﬁ) %JTﬁseaves

t he repor tproglemdsigas describedtheneinabaovedi foor dxamiple HbealRadie Resowee Caontrom t he
active set e follown nstr.uct i - es j t Qi.s ssage
maybe Iost(.':“:{é.B RS °“19EA%B%€K‘?%WY é&ﬁ@fﬁﬁéésségjééeflgﬁroang:nm\tg?%%dglsh%pqﬁk and
not corr estdmpliecaainyeRREY prdvedortswarek condideretl telmiratdss ér h twhbowttie nk

ACK/ NACK messages ,.ar st, an RLC reset procedure is triggered. As a
Fesul't ot CaEsApRdpa FRC keHlsnEciivare, L Aot fears PO RERTT SRS 8¢ both
t he UE andThdwe ingtae@r k are flushed, resulting in the loss of all the
nmessages not yet ccessf i . The NMEASUREMENT REPORT
nmessage is in t%éh@swégﬂﬁééﬂﬁpg‘mé&T iting to be sent for the first
time in uplink,rRROGTOWE | Nk ACK/ NACK nessages corresponding to previously
sent nessages are lost. This trihg%ers an RLC rese%) procedure, during which

the contents ofSENALUNG LLNNEC, HELEASEINGIGATIPNe UE and the net work

are flushed, reqsoUNTER cHECKRESPONSH all the nessages not yet
transmtted. [1106] Once the MEASUREMENT REPORT for event 1 Bis lost, the

network is no RAPERBEARER BETUERWMPLEIR t he active set the radio Iink
that triggered ,@Ng{%tsgﬁgﬁﬂ]ﬁﬁgdmﬂwﬁ@ﬂ Nr@gmp;h?i-g 0 nmaintain

conmuni cation to t roughthat radio |1 As a result, the network

wi |1 respond byRARK) BEARRR BREEEAGE GOMPRETEX power, wuntil synchronization
is | b ; i . Thi il
Is lost (probaby F\’Alggﬁohel’ éhﬁNﬁ?%@P}ﬁ%?ﬁéﬂNk%ﬂ LE9R) IS W

cause a capacity reduction 1n romwhich the radio link is
PHYSICAL CHANNEL RECONFIGURATION COMPLETE

RADIO BEARER SETUP FAILURE

RADIO BEARER RECONFIGURATION FAILURE

RADIO BEARER RELEASE FAILURE

TRANSPORT FORMAT COMBINATION CONTROL FAILURE

PHYSICAL CHANNEL RECONFIGURATION FAILURE

UTRAN MOBILITY INFORMATION FAILURE

ACTIVE SET UPDATE FAILURE

HANDOVER FROM UTRAN FAILURE

CELL CHANGE ORDER FROM UTRAN FAILURE

MEASUREMENT REPORT.
[1108] If L2 ACK/NACK cannot be reliably transmitted, then the message could
be lost, leading to a loss of synchronization between the UE and network state
machines. In many cases, the loss of synchronization will be unrecoverable, since
most of the RRC messages are differential messages, i.e. they convey only
information on what has changed with respect to the previous state, not a
snapshot of the latest state. As example, the ACTIVE SET UPDATE messages
are used to add or remove radio Iinké to/from the active set, without including the
current status of the active set. Similarly, the MEASUREMENT CONTROL



transmtted. WO 03/079576 PCT/US03/07952 29 [1107] The loss of L2 ACK/ NACK
has a nore general inpact than the specific problen(s) as described

her ei nabove. For exanple, the Radi o Resource Control (RRC) protocol relies
heavily on the successful delivery of L2 nmessages. As an exanple, many RRC
procedur es W BC¥ASi dered terninated in UE when the corF’EE’Hé‘Hﬂ’V?ﬁ RRC
nmessage is delivered to the lower layers for transm ssion. These include:
RRC CONNECTI ON SETUP COWMPLETE RRC STARUS S| GNALLI NG CONNECTI ON RELEASE

| NDI CATI ON  COUNTER CHECK RESPONSE RADI O BEARER SETUP COVPLETE RADI O BEARER
RECONFI GU = O ) NNEL
RECONFI GURATTBReBabL EFE=H 18 YR OB ARaCe PRBRRRE oA T ol fE iRl Rabi o
BEARER SETdtitubAf tHeRteigiiiar OsBEARER RECONFI GURATI ON FAI LURE RADI O BEARER
RELEASE F NSPORT, FORNVAT Tl

CHANNEL RQ(LEH@E G.)&g? BYE PR EURE " W?WM&%AIWUI VE
SET UPDATHRB4Y, IRBIE- médsdged/cah beObstUKFRAS coAditibirie Adingd tcCttaNeseOBIhR IEROM
UTRAN FAI LURE = MEASUREMENT REP £1108{] | f 52 ACK/ NACK can tsuﬁe.rel i ably
Lt ansri t t &I ROt RRHERDAJBUTRG b2 TBESH BIoPo0yTEs oMl Pape Wala i

synchr oni jepdte ket uv&eeo\iéaméllarr@ﬂwﬁumﬁé:k irfbm the Hﬂcﬁista@mablﬁinmhd cases,
the I oss of synchronjzation w eJl‘gl__fztunrecoverable since nost of the RRC

messages & @WPQ%N‘hPPaﬁe“ﬁ@ysIQ@ 9 the nerk (eaRsing g ’e'Pﬁ?%PfrHiei on on
what has cdmpgesbniM Nibter RTBRAN tha thib @sBlims aesmakifiun nORbefof acceptable

resets on L2 entities used by RRC is one, even if higher values can be configured.

This means that, a single reset of the L2 entity used by RRC would generate an
unrecoverable error.

[1110] The assumption that L2 may be configured (RLC Acknowledged Mode)
to act as a loss-less data transmission layer for RRC messages is one of the

pillars on which the whole RRC architecture is based. In fact, according to the

RRC protocol, the network should “initiate an RRC connection release procedure”
whenever “an unrecoverable error in RB2, RB3 or RB4” is signaled by the mobile
station. If networks were implemented according to what is currently specified in
the RRC procedure, whenever the problem occurred, the call or packet session
would have to be dropped.

[1111]  The problems created by the loss of L2 ACK/NACK to the RRC protocol
results in loss of user data, as in UMTS the RLC Acknowledged mode is also used
to transmit user data for packet services. A continuous loss of L2 ACK/NACK
would cause continuous resets in the used L2 entities, with a resulting continuous
loss of data. This would be perceived by the higher layers and, eventually by the
user, as a loss of connectivity, i.e. the data rate would drop to 0 kb/s.

[1112] Even if only some L2 resets occur due to the loss of ACK/NACK
messages, the resulting loss of data at L2 would cause many L3 retransmissions
with a substantial reduction of the data rate as perceived by the application or by
the user. In particular, the flow control mechanism used by TCP/IP (slow start)
would drastically reduce the data rate whenever some data is lost by the lower
layers. The quality of service would then be degraded and the application may

terminate the packet session, due to the expiration of timeouts.



snapshot of the latest state. As exanple, the ACTIVE SET UPDATE nessages
are used to add or renove radio links to/fromthe active set, wthout
including the current status of the active set. Simlarly, the MEASUREMENT
CONTROL WO 03/079576 PCT/ US03/07952 30 nessages only indicates the changes
in the nei YMbBA7I¥St, rather than the latest status of PREVABYGHBor |ist.

[ 1109] Whenever there is a reset of the L2 entity used by RRC (RB2, RB3 or
RB4), RRC nessages can be lost. If theycondition |leading to the reset of
the L2 entity is not tenporary, nmultiple L2 reset procedures w |l happen

unt il L2 oia] SERENAEBNAN MOF LAEHRRIGEAMEAY) |4 Rl b) LBl BGRI the RRC

state mach a nessage W be Sent to the network
request i ngDaI&eUfﬂéﬂ ¢A3dslohaventhe §t§h¢ié@t B%N'USN@teé igenler. 8A.y TheaPDHhB&0 assunes

t he IT_BXI WWEI'GUE@%FV&EI f’}&ﬁ@ptﬁ% 9 bit %ﬁét ﬁel&’%ﬁleglflggwr{e'tﬁ% M@%cheﬁﬁgs is one,

even if h|g er values can be config Single reset
of the L2 @GontrdlyvalsetD"pyr GmﬁlmfouhdthyeWehJat"é”)aﬂ tha Y@ Gieldas abl to “6f,rthen [ 1110]

The assupbL QAR (ki (PR (OBTLINET LB TrRe KRR ES MSdn b act as

a |loss-les m-ssi on nessages '1 s 0 pillars
on whi ch tdentrohinfermiaken wcehneem/ulme ADU.bBReerledse 9% ttis fualdmandakngtmee t he

or ocbdur o-bosH SeuEo QRO AP cerst o4f iiaof Terb el ShRBS! WS A 38 ¢

si gnal ed bsTAmesrmbml £ RESET POU of & RESEOARK MBUe REPETRewtRESET A@KIi ng to

what i fied in th wh t b
ocur 1 od. PROSHY (o7 StREcIES bR SPEHED [E5Lken RRVEE GTEUMRIFERTRAOe e ) The

probl ems cseATES PEHUS o Ie@s‘émm‘l féthhéCHfdd\éAﬁKct protdvdl RREuretion.oCle bagksul ts in
| oss of user data, _as in RLC Acknowl edged node is al so g\sed to

transnit ul$epaygt a?'TfAJrUSpf% '%QWFE@ INAFGn8BnubLENIS Jigyresreach APRl NacK

woul d caus lf&'ﬂlFlé]HPéb?rlé@ﬁECSprbfbcbf&aM§@rﬁoﬂa?at%ﬁt ities, with a resulting
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percei ved Byel hepRBIeGRE IsPRcHbni2Ytion of the receive and transmit windows and to
avoid stalling. These acknowledgments are sent in the form of SUFIs, as part of

status PDUs. In a simplest form, an acknowledgment message would indicate the
positive acknowledgment of all the PDUs in the transmitter window up to a certain
sequence number. The SUFIs making up this message would be made up of
three fields:

1. A four bit field indicating the type of status Super Field (SUFI), which in
the case where all the PDUs up to a certain sequence number are being
acknowledged, takes value: 0010

2. A twelve bit field 370 indicating the sequence number up to which all the
PDUs are positively acknowledged. This may take different values,
although always representing the value of a counter, which starts from
value 0 when the RRC connection is established.

3. Padding field 372 fills the rest of the PDU 360. The padding value is not
specified by the standard and will be discarded by the receiver of the
status PDU. However, a general assumption is that the padding is set
by default to all Os by most L2 implementations.



the user. In particular, the flow control nmechani smused by TCP/IP (sl ow
start) would drastically reduce the data rate whenever sone data is | ost
by the lower |ayers. The quality of service would then be degraded and the
application may term nate the packet session, due to the expiration of

ti meouts. WO ®9¥70576 PCT/ USO3/ 07952 31 [1113] | n W CDRET/UHN07952

(Acknow edged Mode) L2 (layer 2) control Protocol Data Units (PDUs) have
the structure as illustrated in FIG 8A The PDU 360 includes several
fields. The 1 bit DDC field specifies whether the PDU carries Control
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i | ustrat egtatus FDJs. 8B. I n th| s fi gure, each SUFI (SUper-Fleld) carries
RLC protocol status information. [1114] The AM (Acknow edged Mbde) RLC
protocol is designed around a Sel ective Repeat schenme with explicit
acknow edggemhtblingn such schenmes the reliable transm ssion of

acknow edgerrents negative andg{)osmlve is central in order to g_reserve
the synchrBi'8ht i ohe Bffe¢tint inteiceianpetinteriereiveAaPenis aBire sevepee ohbis d

stal ling. {RaegeMKRAYRHENES e 866usTRBS atdinit RErde? iHEPth&ldFe wag wart of
status PDUs. In a sinplest form an acknow edgnent message woul d i ndicate
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made up of three fields: 1. A four field indicating the type st at us
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[1117] A set of solutions are provided below that attempt to achieve (1) and (2).
The L2 ACK reliability problem, specifically, is exacerbated due to the long
sequence of zeros introduced by the padding. The status PDU can be piggy-
backed on a data PDU transmitted on the downlink. This would lead to the
introduction of additional (random) bits in the payload, reducing the'likelihood of
seeing long sequences of all Os and therefore, avoiding the repetition of specific
sequences of bits on the physical layer. The main problem with this solution is that
there is not always downlink data to transmit together with the Status PDUs.

[1118] Explicit scrambling at RLC level could only be done with a specific
scrambling sequence that would be known to both the network and the mobile
(potentially negotiated during connection setup). This method would only replace
one bit-sequence with another and is therefore not recommended, despite the fact
that this method is relatively easy to implement. In the case of scrambling in the
MAC, the scrambling could be time-specific (based e.g. on CFN). This would
eliminate data-correlated errors, ensuring that the likelihood of successfully
completing a certain number of re-transmissions is the same for any data



val ue 0 when the RRC connection is established. 3. Padding field 372 fills
the rest of the PDU 360. The padding value is not specified by the
standard and will be discarded by the receiver of the status PDU However,
a general assunption is that the padding is set by default to all Gs by
nmost L2 m’b‘f%‘f?g’ﬁ?séﬁlons WD 03/079576 PCT/US03/07952 32PFTPi5{""Rét e t hat
typical PDU sizes are in the order of 150 bits. Therefore, in a nessage
such as the one described above, thereyjwuld be on the average 7 bits set
to 1 and 143 bits set to zero (at least 130 of which would be consecutive).
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Interference: Power Control

[1122] W-CDMA supports fast downlink power control. In principle if the DCCH

is affected by specific interference the power control mechanism should be able to

adapt to the environment and adjust the power control loop parameters such that
the target DCCH block error rate is met. However this assumes that the power
control loop is set up in such a way as to take into account actual DCCH
performance.

[1123] According to W-CDMA specifications, the system may set-up the power
control procedure in such a way as to only monitor the performance of a single
transport channel (even when multiple transport channels are multiplexed
together). The performance of the other transport channels is controlled through
their relative weighting in the rate matching/multiplexing procedure. In 3GPP TS
34.108 all the reference configurations can be configured with or without the
possibility to explicitly power control the DCCH.

[1124] When the power cohtrol procedure is solely driven by the performance
of the data channel, any abnormal performance of the DCCH will not be corrected

by the power control loop procedure. In particular, if the DCCH experiences some



one bit-sequence with another and is therefore not reconmended, despite the
fact that this nmethod is relatively easy to inplenent. In the case of
scranbling in the MAC the scranbling could be time-specific (based e.g.
on CFN). This would elimnate data-correlated errors, ensuri t hat the
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woul d be the best solution in the |Iongsyermand would achieve both (1) and
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target DCCItbbbloehmee;bdrﬁéulamrebleaw @@écnbé@mﬂf this assumes that the power
control IooP is set up in such a way as to take into account actual DCCH
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performance of a single transport channel (even mul tiple transport
channel s afti® faip| AuEsSdor thegefeem. isTihe 'ﬁ@r@éﬁ’ﬁnéés%a‘?‘l’né’v'ﬁt & "ePansport

channel s i $peRéRH! SCH ERE8UNThe SCH interference is always present, however,
several factors aggravate the inter-channel interference. First, high geometry
impacts the affects of inter-channel interference. As discussed hereinabove, the
interference is isolated when the UE is proximate the Node-B and therefore,
results in loss of information. Second, when the outer loop control mechanism is
based on transport channels that are not affected by the SCH. In this case, the
power control does not adjust to overcome the impact of the SCH. Third, diversity,
including multi-path, transmit-diversity, magnifies the impact. Additionally, when
there is no diversity gain on the SCH interference, since 100% correlated except
for STTD. This is only a degrading factor if and when the power control outer loop
is based on channels which benefit from the diversity. Fourth, when the low rate
transport channel is multiplexed with higher rate transport channels. Fifth,
messages with long sequences of bits of a same polarity result in a sensitivity to
the inter-channel interference.
[1127]) The L2 ACK case includes all of the aggravated factors. The L2 ACK
message is a long sequence of zeros that is mapped onto the DCCH within a
higher rate packet configuration. The SCH covers the DCCH bits. The power
control set-point is driven by the DCH quality at high geometry.



their relative weighting in the rate matching/nmultiplexing procedure. In
3GPP TS 34.108 all the reference configurations can be configured with or
without the possibility to explicitly power control the DCCH [1124] When
the power control procedure is solely driven by the performance of the
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high. Therefore, the transmitter will not know to take corrective action.

[1129] A partial solution is to always transmit at least one transport block with
zero bit (1x0 format) on the DCCH instead of no data block (0x148 format). The
1x0 format includes CRC bits (as opposed to the Ox148 which results in no
transmission or DTX) which allows the DCCH to be power-controlled. CRC errors
on the DCCH will force the base station to increase the transmit power and future
retransmissions will be more likely to succeed.

[1130] Note that this is a partial solution as the signaling messages that follow
long periods of silence are likely to be delayed due to retransmission. This also
does not solve the problem for messages that use Unacknowledged Mode. A
better solution to this problem is to use different DPDCH/DPCCH offsets for each
transport format combination on the DPCH.

[1131] In the W-CDMA system, the voice service is provided with the Adaptive
Multi-Rate (AMR) speech service. The AMR source coder generates either a full
rate frame, a SID fréme, or no data (NULL framé) every 20 ms (i.e. TT1 = 20 ms).

The SID frame is typically sent once every 160 ms during any silence period.
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Fifth, messages with |ong sequences of bits of a same polarity result in a
sensitivity to the inter-channel interference. [1127] The L2 ACK case
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controlled. There is no way for the transmtter to know that the error

rate on th€N&MEal i ng channel is unacceptably high. Therefore, the

transmtter idq]l BREeH NGV difulatibRs CRft CQbde/ QoS t poer LdAHS] fh Bfekdrdl
solution is to always transmt at |east one transport block with zero bit
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much fewer bits than the 81 bits for full-rate frames. The table of FIG. 12
illustrates simulation results of the required SNR'’s for various transport formats of
the Class A and DCCH channels.
[1135] Note that an outer loop power control cannot be run off of the DCCH
because there is a 0 x 148 bit transport format on the DCCH, which has no CRC.
So during the silence period, when the outer loop is driven off only Class A frames
consisting of mostly NULL frames, then a 1 x 148 frame on the DCCH will be
received at about 3.3 — 0.5 = 2.8 dB less than required for a BLER of 1%. In the
lab, simulations have observed that the actual BLER for DCCH at this low SNR
can be up to 60%.
[1136] In addition, there is a possibility that ill-chosen offsets for the SCH
relative to the data channel results in “collisions” which further raise the DCCH
SNR requirement, and thus exacerbates the problem.
[1137] Note that the fundamental problem here is the inherently different SNR
requirements of Class A NULL frames vs. DCCH signalling frames. Such SNR
requirements are a function of the transport block length, the coding, and as well

as propagation conditions. Since the UE has no control over these parameters, a



[1130] Note that this is a partial solution as the signaling nmessages that
follow |ong periods of silence are likely to be delayed due to

retransm ssion. This also does not solve the problemfor nessages that use
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[1131] In the WCDVA system the voice service is provided wth the
Adaptive Milti-Rate (AMR) speech servicte. The AMR source coder generates
either a full rate frane, a SID frane, or no data (NULL frane) every 20 ns
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[1140] Another alternative is to allow the UE to run outer loop power contro! on

the DCCH by using a 1 x 0 transport format on the DCCH instead of the 0 x 148
format. With a DCCH outer loop, once the UE detects a block error on the DCCH,
the UE will request more power and eventually enough power will be transmitted
for the 1 x 148 to get through.

[1141] Transmitting 1 x O instead of 0 x 148 means that there will always be
some transmit power overhead on the DCCH. Furthermore, with this scheme, the
first frame in a series of 1 x 148 frames on the DCCH may always experience a
much higher error rate than subsequent frames, before the outer loop target has
had the time to “catch up.” If there is some acknowledgment/ retransmission
scheme on the DCCH, this may be acceptable.

[1142] Herein, a scheme is presented that may work without transmitting any
more power than necessary, and furthermore requires no outer loop “catch-up”
delay. This is based on the idea of having the base station apply a variable
DPDCH - DPCCH power offset based on the instantaneous transmitted TFC
(transport format combination).

[1143] Suppose the base station were provided a table of the SNR

requirements for all transport formats as in Table 2. Then for all possible TFCs,



consisting of nostly NULL frames, then a 1 x 148 franme on the DCCH wi ||l be
received at about 3.3 - 0.5 = 2.8 dB less than required for a BLER of 1%
In the Iab, sinulations have observed that the actual BLER for DCCH at
this low SNR can be up to 60% [1136] In addition, there is a possibility
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in "collisions” which further raise the DCCH SNR requirenent, and thus
exacerbates the problem [1137] Note t4jat the fundamental probl em here is
the inherently different SNR requirements of Cass A NULL frames vs. DCCH
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[1146] In this scheme, if the UE’s inner loop detects that received power has
suddenly changed without the UE having sent any corresponding power control
commands, the UE will assume that the channel conditions have changed and
may try to reverse the power adjustment that the base station provided. This is
because the UE must wait until after receiving a frame to have knowledge of the
frame’s TFC, and hence, to realize that the change in received power Was due to
the new transport format, and not a change in channel conditions.
[1147] To address this problem, according to one embodiment, only the
DPDCH transmit power is adjusted per TF, while the DPCCH power is kept
constant across TF’s. In other words, the base station would transmit the DPCCH
at the reference power level, and would adjust the DPDCH power level relative to
the DPCCH depending on the transport format. Meanwhile, the DPCCH reference
power ievel is adjusted as usual according to the normal up / down commands as
determined by the inner-loop power control.
[1148] At the Node-B a table is stored to map the TF combination to a power
offset value. An example of such a table is illustrated in FIG. 14. FIG. 15

illustrates a process for power control using a table with the mapping of TF
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W t hout waitii far tr mmands. 4], Concept ual |y,
this divid§&¢ @ﬁ@d&yaﬂ@ﬁy ﬁﬁ wehpﬁs% t8%%t?83’ﬁéﬁfﬁ1v9nphl1:jcd’1 %& SR8t at i on
adj ust s t hThdgharris dieGradraiiged besteslco® transport format, coding, etc.),
and anot he o ent which the UE adjust throu h I n r-Ioo wer

cont rol - ( bESERTDANGR 1R G oL BTy o BRG] ) 3upodtn AREEkpl o
suppose thBLER't&rg’ét§fdr@&@ﬁ ti2@Ep6re format Th@bb@éseta&bﬁwcmm smnput faﬁé%ﬁbﬁtl ng
NULL frames (1 x Q on Cass A), and no signaling (0 x 148 on DCCH). hi s

cor r espond§eRate, BERR Jrrast sings agceumtyiim Q’U'"ﬁaﬁ’l abje @af téarlSBPG‘rfmmar‘re

i nstant, aggpéHidht povéesieee 1 x 148 is nultipl exed together with the NULL
frame, wth a corresponding requirenent of 3.3 dB according to Table 3.
The base EY1201 onThe iy reauiemant &l implesptipg dis agaraach nafh fgfthe 8 dB

more than p?é’é staW?r? Ghd PPOCHE-HP &iﬁﬂ@g rﬁhtﬁ%éa%nctﬁé%d OAIﬁ&rTﬁﬁnsat €

for the di er ent re ui rement n this schene
i nner Ioop‘*lﬁl@e@t’\’éq tmv'f?@ééisvé@t imadablgyddenay Mngiéﬂe'\)ﬁ"bmoa'ﬂ the UE

havi ng Se”Fmﬁ@r}‘\eﬁf&%ﬁ,s&%}@bggatﬁ)ﬂv@fndﬁ%ﬂé.r fhe more accurate the requirements,
the more efficient the system will be, in terms of transmit power. Note that in the
case where all SNR requirements are set identically to O dB, then this scheme
simply reduces to the original scheme of no transmit power offsets.
[1151] Those of skill in the art would understand that information and signals
may be represented using any of a variety of different technologies and
techniques. For example, data, instructions, commands, information, signals, bits,
symbols, and chips that may be referenced throughout the above description may
be represented by voltages, currents, electromagnetic waves, magnetic fields or
particles, optical fields or particles, or any combination thereof.
[1152] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the
embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various illustrative 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



commands, the UE will assune that the channel conditions have changed and
may try to reverse the power adjustnent that the base station provided.
This is because the UE nust wait until after receiving a frane to have
know edge of the frane's TFC, and hence, to realize that the change in
recei ved pSVR$¥NEE6 due to the new transport format, andPREUSEEFAnge in
channel conditions. [1147] To address this problem according to one

enbodi nent, only the DPDCH transmt pgyer is adjusted per TF, while the
DPCCH power is kept constant across TF's. In other words, the base station

woul d trangimyle 6%@5?%. %kilief&ear{@érﬁg FRG Smpf nt 4R 8bscriBBd rRMbAaIRg ust

t he DPDCH power relative to the Df ependi ng on the transport
format. Meiargnying wayhdoDprobHpartiduareanplicatipowdut seareimpilemerniption decisiensisual

di I / 8 t ' ' -
pover _cont P1e ok e TRestBiel R0 LARLH g Ry nOF FeTBdsge ghing pfodgaier -1 ooP
pf)lnbi ?atioinvqamio:u;xl. povv:eizf I(grfsetl val ;JF An exanpl e of sucp a table is ol

ustrate " . 1Ly ates a . process.for power contro
using ot 3183k ¢ i Hevor sttty e Bk rBudhe sERichls BSEbegd
conbi nat i ogorirechiemalitdithe edmbedimentsTdclosed eberemOnast det inplgmeatse vr Ng

power control feedhack froma UE at step 602.. The wer control feedback
ey be i n PITRMEGHHTOR FHPRORACRPAARRSSOT. 7 FHLA SR PrAsRESO (RS Phofmand | s

based on aa%ﬂi@aﬁ&f Is @aﬁ@fint@gfm@@@rr@@h YASIGY -4 GeldnpRIgr@n@ABR Hatel arrgypl R) to
a target SIR _The de-B ar%lusts the transm t power of the DPCCH based on
the power C&iFAPT othargpReraTrMaRIe: IRgicuteyte s tispregh Aaterre Hansisiar P9Sovwer of

the DPDCH gigciofte Rardwiré domipRelem¥, 8PRhY icBEnbittioR AWBleoP lbsighed ® bBROMEWET Of
the DPCCH at step 606. The channels are transmtted at Step 608. [1149]

Not e that W& fungliproadescibed ehgieiny bA genershl RWBesq Preeasser tmay f?%r%nt
cach  separ s PRPERLICHERR MGRATR, tnd pRoRast: by appaispemtctiay fake
t ranspor t - Processor, ersifiere miciooorirollef.fasstate Madyy. Ahuosespor Bguialsneet f or
opbcr - oPPefiel R P AhaiddS ek detbed o, REsRpTAbh Ba05eC! 1 he
requi remenard s@ Mmigroprocesspabl @ Plyralityy s0fy mgseRTaFeR§otin  dNgpl @reMO&@ i on, or
propagat i opy; ¢GNdLEdSISm cHAUNERESwitf QU S Bofd)Br HRBINEF TR Sonfiguration.

[1154] The steps of a method or algorithm described in connection with the

embodiments disclosed herein may be embodied directly in hardware, in a

software module executed by a processor, or in a combination of the two. A

software module may reside in RAM memory, flash memory, ROM memory,

EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a

CD-ROM, or any other form of storage medium known in the art. An exemplary

storage medium is coupled to the processor such that the processor can read

information from, and write information to, the storage medium. In the alternative,

the storage medium may be integral to the processor. The processor and the

storage medium may reside in an ASIC. The ASIC may reside in a user terminal.

In the alternative, the processor and the storage medium may reside as discrete

components in a user terminal.

[1155] 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



the nore efficient the systemw !l be, in terns of transmt power. Note
that in the case where all SNR requirenents are set identically to O dB
then this scheme sinply reduces to the original scheme of no transmt
power offsets. [1151] Those of skill in the art woul d understand that

i nformati oNVAWY'E'gnal s may be represented using any of PATAHARESY of
different technol ogies and techniques. For exanple, data, instructions,
commands, information, signals, bits, 4pynbols, and chips that nay be
referenced throughout the above description may be represented by

vol t ages, 1RInSE tHoP RGNS Fpg@ i f S ticles,
optical fi Efg %ﬁg%éggr t'_'i 'glr@g, or an@ %%mlﬁ%% I oneé[rhg?cgo?hg[s@&é’] @E@ée of
ski Il woul tuf isrtohizs aeqppdedithe widashiscope consistentswith [thss priaciplee dndgnave

bl ocks, nodul.e Cl i .and al gorithm steps described in connection with
t he enbodﬁﬁ@ﬁ?§dﬁmk§§%bgﬁmﬁerein may be inplenented as el ectronic

har dwar e, [Tx@6put YHADIS GUAMEDrISconbi nati ons of both. To clearly
illustrate this interchangeability of hardware and software, various
illustrative conponents, Dblocks, nodules, circuits, and steps have been
descri bed above generally in terns of their functionality. Wether such
functionality is inplenmented as hardware or software depends upon the
particul ar application and design constraints i nposed WD 03/ 079576

PCT/ US03/ 07952 40 on the overall system Skilled artisans may i npl enent
the described functionality in varying ways for each particul ar
application, but such inplenentation decisions should not be interpreted
as causing a departure fromthe scope of the present invention. [1153] The
various illustrative |ogical blocks, nodules, and circuits described in
connection wth the enbodi nents disclosed herein nmay be inplenented or
performed with a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a field
programuabl e gate array (FPGA) or other progranmmabl e | ogic device,

di screte gate or transistor logic, discrete hardware conponents, or any
conbi nation thereof designed to perform the functions described herein. A
general purpose processor may be a mcroprocessor, but in the alternative,
t he processor may be any conventional processor, controller,

m crocontroller, or state machine. A processor may also be inplenmented as
a conbi nati on of conputing devices, e.g., a conbination of a DSP




and a mcroprocessor, a plurality of mcroprocessors, one or nore

m croprocessors in conjunction with a DSP core, or any other such
configuration. [1154] The steps of a nethod or algorithmdescribed in
connection with the enbodi nents disclosed herein my be enbodi ed directly
in har dwar &0 930787 sof t wvar e nodul e executed by a process8FTUSPH2,

conbi nation of the two. A software nodule nmay reside in RAM nenory, flash
menory, ROM nenory, EPROM nenory, EEPROM nenory, registers, hard disk, a
renovabl e disk, a CD-ROM or any other form of storage nediumknown in the
art. An exenplary storage nediumiscgappsed to the processor such that the
processor can read information from and wite information to, the storage
medium In the alternative, the storage nmediummay be integral to the
processor. The processor and the storage nediummay reside in an ASIC. The
ASI C may rasi de A mathoditra tvireless abmmuhitatibre spdtémar oarhpriseng:t he processor and
the storage nmedium may, resi.de as discrete onponents in.a pyser termnal.

[ 1155] The preVie§6Y! %"Bﬁ'%rﬁ’%apﬁ‘é‘%@ g%%age%%ﬁ?%ﬁpg‘@gy Bfovi ded to
enabl e any person skiHanfadlsiagsbdigtedrnithtzn éredrgater use the present invention.
Various nodifications to these enpodi nents wll be readily apparent to
those skilled i$Ple¢ng achannglter apelicglioniq %“tﬁl\'r,\fpﬁeipﬁl"@éc?fgfqlﬁ@%&ﬁ%ﬁ’ €h may be
applied to other enrdipstiraREt sngv t hout departing fromthe spirit or scope of
the invention. Thus, the WO 03/079576 PCT/ US0Q3/ 07952 4% Er esent invention
i s not intendedP®#PTBUENG PHIEE OGPPOWEHEORUIR) BaPeRAR NestRISHEREPANG but is to
be accorded the w dest scope consistent with the principles and novel
features di scl osed herein. [1156] WHAT IS CLAIMED I'S: WO 03/079576

PCT/ US03/ 02952 Themethgd\es inclaim hatheseinithe BluigliteplhanpelseoRiPEaes on syst em
conpri si ng: rl@@ﬁél‘@h@ﬁnélé?‘”sm ssions on a plurality of channels, each of the
plurality of annel s associated with an error rate; selecting a channel
for application to outer | oop power control based on the error rates; and

3. The method as in claim 2, wherein the plurality of channels includes a
dedicated control channel, and wherein the dedicated control channel is the

selected channel.

4. The method as in claim 1, wherein the outer loop power control comprises:
determining an energy threshold for power control as a function of received

energy of the selected channel.

5. The method as in claim 4, wherein error rates are block error rates set by a

central controller.

6. The method as in claim 5, wherein the selected block error rate is strictest

of the block error rates.

7. The method as in claim 1, wherein the wireless communication system is a
Wideband-Code Division-Multiple Access (W-CDMA) system.

@

An apparatus in a wireless communication system, comprising:
means for receiving transmissions on a plurality of channels, each of the

plurality of channels associated with an error rate;



perform ng outer |oop power control based on the selected channel. 2. The
nmethod as in claiml1, wherein the plurality of channels conprises |ogical
channels. 3. The nmethod as in claim2, wherein the plurality of channels
includes a dedicated control channel, and wherein the dedicated control
channel i sWHhEV78Et ected channel. 4. The nethod as in cl &FMUE0Frein t he
outer | oop power control conprises: determning an energy threshold for
power control as a function of receiveg, energy of the selected channel. 5.
The nethod as in claim4, wherein error rates are block error rates set by

a central cont pob)ete Bieothea TR 16dollolghBloRier WA Shller el ect ed

bl ock error rate s error net hod as
in claiml, wherein bhdsedwnrtbe esor cdesnandcat i on systemis a W deband- Code

Di vi si on- |\/U|t|peAC a rat i Wi rel ess
communi cat i on SWPBW’@&H%PP'SP%‘ erﬁ%ofnﬁow%rrcop@ Ietfa{;o'eﬁ Hﬁﬁg(‘]ﬁ:@ ions on a
plurality of channel&aneach of the plurality of channel s associated with
an error rate; WO 03/079576 PCT/US03/07952 43 neans for selecting a
channel for application to outer |oop power control based on the error

rates, andgﬁeanSAWerEQDfpﬁ{éﬁltﬁQaQMbI%Vss coPPuPRIAEbn 6pémiduppaging on t he
sel ected channel A User Equiprment in a wireless commnication system

supporting Wd’@ﬁﬁﬂ@rC@@&@'ﬁF'@P WhrlRAcees GVACMAY cCOMPOBINg) . conprising: a

recei ver for regesodivid for @8§%§$Haﬁ§ﬁns@.|bn§ ol é‘blﬁ}dhiyYOfQS‘haﬁH@lQ”@Aoﬁ ofgeh of
the plurality of channels associated with an error rate; and a processing

unit adapted to sel eRuraltycighaenels 6$3Q§t?é¢<i' wilh agrerios radat ad | oop  power
control based 0? o §|'h§‘?1'hlt 56%848@ Ref 4 eRdRHRY R app fﬂf%ﬁoﬁ SBliter fbV\Et rol
gct eé ﬁ alm9,

based on the se anne e apparat us a in c erein the
sel ected channel is RowRs@ODHElRSed ONtthe Brieheatereand perform outer loop power

control based on the selected channel.

10. The apparatus as in claim 9, wherein the selected channel is a dedicated
control channel.

11. A method in a wireless communication system supporting Wideband-Code
Division-Multiple Access (W-CDMA), comprising:
preparing a message for transmission,;
determining an amount of padding for the message; and

generating a non-homogenous sequence of bits for the padding.

12. The method as in claim 11, wherein the non-homogenous sequence of bits

is a predetermined sequence set by a central controller.

13. The method as in claim 11, wherein the non-homogenous sequence of bits

is a dynamic sequence adjusted as a function of time.

14. The method as in claim 11, wherein the non-homogenous sequence of bits

is a pseudo-random sequence.

15.  An apparatus in a wireless communication system supporting Wideband-
Code Division-Multiple Access (W-CDMA), comprising:



11. A method in a wireless comruni cati on system supporting W deband- Code
Division-Miultiple Access (WCDMA), conprising: preparing a nessage for
transm ssion; determ ning an anount of padding for the nessage; and
generating a non-honogenous sequence of bits for the padding. 12. The
met hod as MP &Y% 11, wherein the non-honmogenous sequené’ET/gF”B’V?S% is a
predeterm ned sequence set by a central controller. 13. The nmethod as in
claim 11, wherein the non-honmpgenous sgguence of bits is a dynanic
sequence adjusted as a function of tinme. 14. The nethod as in claim 11,

wherein the nonh@%ﬁ?%‘?{k?é‘%@?ﬁa“@%‘%ﬁ{foa{ré&smigéoﬁ" pseudo-r andom sequence.

15. An apparatus Tn a o on Syst'em supporting W deband-
Code Di vi si on- Mretihpfar dateredsing Wh @Didant ofquadairigsiontite Més<age0arsd 76

PCT/ US03/ 07952 44 ans for. preparing a nessage for .transm ssion; neans
for determ ni ngmgﬁngﬁq{&?{\e@tm gdgqrhrborﬁ%ﬁento% 5%&%’5’%&”“&%&" r%%ﬂg&ﬂ?ﬁ"
generating a non-honogenous sequence of bits for the padding. 16. A User

Equi prrent in a wirel ess, conmuni caton system supportin W deband- Code
D'vi 51 on- MIPt i phaJsk: ELIPMAN EDRAjTeless cRMMIoR SYRIBE SHAPOFIE r ecei vi ng

t ransni ssi onsyideBEnd-& ddle TGS RALMANEHNE ARded W BDATicomprBinghount  of paddi ng
for a received transm ssion; and recognize a non-honogenous sequence of

bits for the paddeGRiverfor repeiNpgdagsMissPNGi 379 ess communi cati on system
supporting W deRapstdsedieaddpied & on- Mil tipl e Access (WCDVA), conprising: a
transmtter for preparing and sending transm ssions; and _a processor
adapted to: preparde %{%@rag@opmofmagﬁ@mf@rsa meeivgdit@ngiasion agdount  of

paddi ng for the . . T of bits for
t he paddi ng. 18. rTEI%'ﬁe bﬁ}oﬁa&é‘ggggéﬁﬁbgrl\%sm%%ggﬁéﬁg?@?ﬁé[[ tﬁ'gq}ggg@?hg is applied

at a nmedium access control |ayer.
17. A Node-B in a wireless communication system supporting Wideband-Code

Division-Multiple Access (W-CDMA), comprising:
a transmitter for preparing and sending transmissions; and
a processor adapted to:
prepare a message for transmission;
determine an amount of padding for the message; and

apply a non-homogenous sequence of bits for the padding.

18.  The Node-B as in claim 17, wherein the padding is applied at a medium

access control layer.

19. The Node-B as in claim 17, wherein the padding is applied by a central
controller at the radio link control layer.

20. The Node-B as in claim 17, wherein the non-homogenous sequence of bits

is a pseudo-random sequence.

21, A method in a wireless communication system, comprising:
determining a first timing of a non-orthogonal channel; and
adjusting a second timing of a second channel based on the first timing.



19. The Node-B as in claim17, wherein the padding is applied by a central
controller at the radio link control layer. 20. The Node-B as in claim 17,
wherei n the non-honmbgenous sequence of bits is a pseudo-random sequence.
21. A nmethod in a wireless conmuni cati on system conprising: determning a
first tim M B0 hon-orthogonal channel; and adjusting BCYERBAFPSEi ni ng of
a second channel based on the first timng. WO 03/079576 PCT/ US03/ 07952 45
22. The method as in claim?2l, whereindhe wireless comunication systemis
a W deband- Code Division-Miltiple Access (WCDVA) system 23. The nethod as

inclaim rein non- o] hannel i rond ion
channel . - %%@?W&?Q%&ﬁ?lﬁ%?gi \ﬁﬁ%ln \ﬁﬁg‘p@feﬁstcﬁén%%%@%%@ncsﬁgﬂﬁﬁg# is a
physi cal chawigebandrgods iDigsianMultipe Atyessi(W-CaMApsysteriannel s, and wherein
adjusting the second timng conprises changing the mapping of the
plurality of transport channels to the second channel. 25. An apparatus in

a Wi rel ess23; ommhal ragthbdassiy Slamie2 congreinsths Gion-oribiegsndl ehadediéy &1 ning a first
timng of a non-orthaggonal I|ge:lannel; and neans for adjusting a second
timng of a §3€'&5‘ﬁ‘lf"€"ﬁg’ﬁ A'Bsed on the first timng. 26. A nethod in a

Wi rel ess communi cation system the wireless comunication system
supporting transm ssions of a plurality of transport channels over a

common phy&4-cal Thermapthed astimelaife 2houhsinhe Serjnd gaspalis @ghysicAhns mi ssi on
conmpri sing aclﬁ’ér‘rHe%bh}SriQﬁ%hrpﬁfﬁIR?'bF trERHIMEANNER N \WHe R PhdGstkighé! 1 Ly of
frames, wherein each of the plurality of transport channels is~active for
an associ at egeganddisning gemprises ¢hanging the meanping ofghe pluralitg of transpert t he

plurality of (tx Rt e%E@éHlf"éhsanr@i.Ch is active for a high percentage in
conparison to other of the plurality of transport channels; determ ning

transm ssion timng of a non-orthogonal channel, wherein the

non-or thoggal - RRABBEIatdsSin MW AL AR Bhi KIS sys R &ImdrRidge  transm ssion;

means for determining a first timing of a non-orthogonal channel; and

means for adjusting a second timing of a second channel based on the first
timing.

26. A method in a wireless communication system,. the wireless
communication system supporting transmissions of a plurality of transport
channels over a common physical channel, the method comprising:

preparing a transmission comprising a plurality of transport channels
combined over a plurality of frames, wherein each of the plurality of
transport channels is active for an associated percentage of a frame;

determining at least one of the plurality of transport channels which is active
for a high percentage in comparison to other of the plurality of
transport channels;

determining transmission timing of a non-orthogonal channel, wherein the
non-orthogonal channe!l is non-orthogonal with respect to the
transmission;

adjusting the transmission of the at least one of the plurality of transport

channels consistent with the timing of the non-orthogonal channel.

27. The method as in claim 26, wherein the non-orthogonal channel is a

synchronization channel.



adjusting the transm ssion of the at |east one of the plurality of
transport channels consistent wwth the timng of the non-orthogonal
channel. 27. The method as in claim 26, wherein the non-orthogonal channel
is a synchronization channel. WD 03/079576 PCT/US03/ 07952 46 28. The

met hod as MP &Y4PYif 27, wherein the common physical chann&CTiU§0347Yedi cat ed
physi cal channel. 29. The nethod as in claim26, wherein adjusting the
transm ssion conprises setting an offget for the at |east one of the
plurality of transport channels. 30. The nethod as in claim26, wherein
adjusting the transm ssion conprises changing the mapping of the plurality
of transport channels to the physical channel. 31. A nethod in a wrel ess
conmruni cat 28n stisd mmhaqujnidaimgw, wiherdin thel eognraoh iphgsical ichammed! isaas

i ntroducing i ter %%h i,nt erLerence to other <channels; determning a
slot locatio a‘ﬂ?rﬂ calehsiehn the first channel; and increasing the

transmt power of at | east one of the ot her channel's during the sl ot

| ocati on. . The nmethod as in cla the w.rel ess com‘rum cation
systemis %é 'ﬂ@o@ﬁﬂ"oé(ﬂfe' ﬁ'%}ms%%whﬁ/[ﬁ'@ PﬁPé"%@@é@"@W%ﬂ@@O”&%} &m 33.

The nmet hod asetting@ncdtfeeBfor tNd8Y I8adt dnaf ihéﬁlhraﬁﬂﬂﬁmﬁns')ért ghanHea)r oni zat i on
channel, and a sync nmessage is transmtted over the s | ocation. 34. The

method as in claim31, wherein the at | east one of the other channels

conpri ses QOdedTr?@ﬁ'@ﬂwdafbéslh@dlmCﬂBaW%}em aéjustﬂ&h@'qﬁafh@%s%%d donfprzed 31,

wherein the at |east one of the other channels nprises a control
channel . 36. Chﬁég'ﬁﬁﬁhﬂ)@aﬁé'"gr?f&heapwaﬁt}{Of\hﬂ@éﬁ@QmChﬁfﬁ\e@a@lth@phWQ'ransmt
power conpripasndlet ermning an increased power |evel froma |ook-up table.
WO 03/ 079576 PCT. r7U803/ 07952 47 37. The method as in claim31l, wherein
increasing the transmt power conprises determ ning an increased power

level Dbased;on Xk idihsiRh HERERES ¥ommunication system, comprising:

identifying a first channel as introducing inter-channel interference to other

channels;
determining a slot location of transmissions on the first channel; and

. increasing the transmit power of at least one of the other channels during

the slot location.

32. The method as in claim 31, wherein the wireless communication system is
a Wideband-Code Division-Multiple Access (W-CDMA) system.

33. The method as in claim 32, wherein the first channel is a synchronization

channel, and a sync message is transmitted over the slot location.

34. The method as in claim 31, wherein the at least one of the other channels

comprises a dedicated physical channel.

35. The method as in claim 31, wherein the at least one of the other channels

comprises a control channel.

36. The method as in claim 31, wherein increasing the transmit power

comprises determining an increased power level from a look-up table.



38. An apparatus in a wreless communicati on system conprising: neans for

identifying a first channel as introducing inter-channel interference to
ot her channel s; neans for determning a slot |ocation of transm ssions on
the first channel; and neans for increasing the transmt power of at |east

one of theYR¥4?’¢hannels during the slot location. 39. P¥RESEBAI®at us as
in claim38, wherein the wirel ess communi cation system is a Wdeband- Code
Division-Miltiple Access (WCDMA) systgm and the apparatus is a Node-B.
40. An apparatus in a wireless communi cati on system conprising: Menory

storage umgs, SEQI DG GBANGH claft 84 @H{aﬂéﬁ% iﬁ@@ash‘mggH@ﬁénsrﬁ’ﬁp_&gﬁﬁor adapted to:

identify a first channel as potentially introddcing Inte annel
i nt er f er encecompasésedeteimininglas; increasedpowerdeves! basedoateronnalgeomegirgni ssi ons
on the first channel; and increase the transnmt power of at |east one of
the other channels during the slot |ocation.

38. An apparatus in a wireless communication system, comprising:

means for identifying a first channel as introducing inter-channel
interference to other channels;

means for determining a slot location of transmissions on the first channel,
and '

means for increasing the transmit power of at least one of the other

channels during the slot location.

39. The apparatus as in claim 38, wherein the wireless communication system
is a Wideband-Code Division-Multiple Access (W-CDMA) system and the
apparatus is a Node-B.

40. An apparatus in a wireless communication system, comprising:
Memory storage unit, storing power level adjustment values;
Processor adapted to:
identify a first channel as potentially introducing inter-channel
interference to other channels;
determine a slot location of transmissions on the first channel; and
increase the transmit power of at least one of the other channels
during the slot location.



