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[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the

communication link from mobile devices to base stations. Further, communications

between mobile devices and base stations can be established via a single-in-single-out
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itionally, mobile terminals operating in a system may require reference signal codes

to be pre-programmed in software or firmware on the device. Accordingly, addition of
new coding schemes in a system can prove restrictive for legacy terminals. Thus, it
would be desirable for a reference signal coding scheme that mitigates at least the

foregoing shortcomings.

SUMMARY
[0008] The following presents a simplified summary of one or more aspects in
order to provide a basic understanding of such aspects. This summary is not an
extensive overview of all contemplated aspects, and is intended to neither identify key

or critical elements of all aspects nor delineate the scope of any or all aspects. Its sole
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[0012] In other aspects, disclosed is an apparatus for wireless communications.
The apparatus can comprise a data processor for executing a set of modules configured
for providing reference signals in wireless communications. Specifically, the set of
modules can comprise a calculation module that generates a sequence for a dedicated
reference signal and a mapping module that allocates symbols of the dedicated reference
signal to resource elements of a wireless channel as a function of a physical layer cell

ID. Furthermore, the apparatus can comprise memory for storing the function or the

physical layer cell ID.
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yl"VIher :ppeafastus can comprise a wireless communication interface for receiving a wireless
signal. Moreover, the apparatus can comprise a data processor for executing a set of
modules configured for analyzing received wireless data. Specifically, the set of
modules can include a parsing module that identifies an instruction within the received
wireless signal pertaining to a dedicated reference signal and a demodulation module
that decodes the dedicated reference signal as a function of an ID of a cell transmitting
the received wireless signal.

[0018] In yet other aspects, the subject disclosure provides an apparatus for

wireless communications. The apparatus can comprise means for employing a data
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[0021] According to one or more other aspects provided herein, disclosed is a

method employed in wireless communications. The method can comprise employing a
data processor to generate a set of common reference signal resource elements
comprising a number of common resource signal elements. The method can also
comprise employing the data processor to generate a set of dedicated reference signal
resource elements comprising a number of dedicated resource signal elements, wherein
the number of common resource signal elements is different from the number of

dedicated resource signal elements.
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of dedicated reference signal resource elements comprising a number of dedicated
resource signal elements, wherein the number of common resource signal elements is
different from the number of dedicated resource signal elements.

[0025] In at least one other aspect, the subject disclosure provides a computer
program product comprising a computer-readable medium. The computer-readable
medium can comprise a first set of codes for causing a computer to employ a data
processor to generate a set of common reference signal resource elements comprising a
number of common resource signal elements. The computer-readable medium can also
comprise a second set of codes for causing the computer to employ the data processor to

generate a set of dedicated reference signal resource elements comprising a number of
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P ERVSTRTb o AT G308 S PR

wicti®lgs® deffereneasigiagnialviiraess eotiii@idatonl. scl osed
aspects. [0028] Fig. 2 depicts a bl ock diagramof an .
H0dhbl e syEigemiliustrates gilork diretre of e cyipRIF dggem comprising a

GRLSAE S0 0 53 050 SPRONGSS OG0
[¥032] sanpl Bigs ysicpivtsfadrlok diugrdimng arsefmpiesysenseqymaising a UE
305 TIRRAG LD UL anL e comm eetone, .
f038em f or FRERGIING a8 flowchart of an example methodology for noise
mitigation for wireless reference signals according to some aspects.

[0034] Fig. 8 depicts a flowchart of a sample methodology for mapping
reference signals to wireless channel resources according to one or more aspects.
[0035] Fig. 9 illustrates a flowchart of a sample methodology for decoding
dedicated reference signals according to additional aspects.

[0036] Fig. 10 depicts a flowchart of an example methodology for providing
power disparity for common and dedicated reference signals.

[0037] Figs. 11 and 12 illustrate block diagrams of example systems for

encoding and decoding, respectively, wireless reference signals.



recei ving coded reference signals in wreless

communi cations. [0031] Fig. 5 illustrates a bl ock
wael@gnznmof an exanpl e system conprising a baseCHUSI00D088268

configured for mtigating noise for dedicated wrel ess

reference signals. [0032] Fig® 6 depicts a bl ock

di agram of a sanple system conprising a UE configured

f or. _decodi ng ﬁgll-speci reference signals accordin

fic
t¥38bre aspiedillyshpissp bhcgdlaﬁrw L3 sIBPIESY o TRReInarfing
@iftrcAtht GXATRL gov(]@trs RAAQLREN 4 ddaRiaRE r@?e&éngé‘%i'gﬁﬂ di@fents.

W reless reference signals according to so aspects.
[®3%K] Fi gFig 1ddpistttes a bidcbwedgaart obhn exanapipharcless

nmet hodol o f or _ mappi referenc ignals.to wirel ess
CHARHRICA AL R SR PAToFY AR aspect s
[@QBF] Fi gFig? 15 ldbmists adl &k &zérhﬁ%'ﬁ%ﬁﬁlp&fceﬁuﬁﬁ@iﬁl}iﬁ)nment for
net hodol ogy for decodi ng dedi cated reference signals

worelssi¢agmpicattg hotwersl Wisgpsaicsice§.0036] Fig. 10
Lects a floywhart of X I hodol [ . .
[BRF G g DRl et » BbREPERAR oFR! ERRRE R LBk yenating

E8fihaRaEf08 MFRBsS cohUBiChtidrisgs. 11 and 12 illustrate
bl ock di agranms of exanple ;éstens for encodi ng and

decodi ng, respectivOETAGERIESCREFEIQNCe

EI()QE I's. | O%%usﬂfsgectslé’*re Il UL E ﬁsk}ri?n REQEKTD ﬁ&?cﬁ%&fgs,
sanpl e systemfor generating difrerent transm

pheeislifarfearmbomards dedsabtbedfer &f Idtaniaacgs tinalghout. In the

lements. [[0039]. Fig. 14 jllustrates a bl ock.di agr.am
gqﬂo%ng_e ﬁ%?té) "Fé%“g%@_esc ﬁiné%‘%l}’ 8Hmﬁf9b‘éls%ﬁtﬁ1£° ‘_?e%al?s are sct
AHAL GG 4 o@ﬁ{%ea%éroq%? Gh@s&SHRE 6 She Jr%%@lasﬂ:e'c&: 1l be
depicts a bl ock diagramof a sa e cellular
evidéntomvever, ot swilraspess) contmumacaatei enthoet thesrspecific details. In

i1 el devi . [0041] Fi 16 il lustrat. L ock :
eGSRt YHTERaw reisuiespdtdd s ais Tl AR Bick aigin formin
bder W o 8iliRSSdGeAPHRbE&b! ABR ashetél LED DESCRI PTI ON
EOO42] Vari ous aspects are now described with

MHdl ence Hoadditeondranmuigspecitriites diselprise pisfdspesisd below. It
%‘L&Tl?({ @%ﬁ%)&?fe%f ﬁl%f %ett?acplﬁlfg%rereti@ can ﬁ%eerg O%Iirg(p&ls wide Varietg of forms
. In°the 1o or purposes

roug wi'ng description,

afd expdrgnatdifio striisepadsr Spetdbl iscldsiddidrdn & @e®Bl representative.
forth in order to provide a thorough understandi ng of
Bawden thefeachiagdraran opg slalled pethe ot dborld aprygeigisthat@g gspect

QA RS o RLAEUAR- L M PS8 SRS o
thevd efehesaragpsisosan bercohlboek inlvageramwdysr ot example, an apparatus can
be implemented and/or a method practiced using any number of the aspects set forth
herein. In addition, an apparatus can be implemented and/or a method practiced using
other structure and/or functionality in addition to or other than one or more of the
aspects set forth herein. As an example, many of the methods, devices, systems and
apparatuses described herein are described in the context of providing cell-specific
signal coding for reference signals in a wireless communication environment. One
skilled in the art should appreciate that similar techniques could apply to other
communication environments.

[0044] Wireless communication systems implement information exchange

between wireless nodes by employing various signaling mechanisms. In one instance, a

base station can be employed to transmit pilot signals that establish timing sequences



order to facilitate describing one or nore aspects.

[0043] In addition, various aspects of the disclosure
wae@ddzer i bed bel ow. It should be apparent the€T/Uk209/038268

teachi ng herein can be enbodied in a wide variety of

fornms and that any specific sPructure and/or function

di scl osed herein is nerely representative. Based on

t he. teachings herein one skilled in the art shoul d .

aipbidertiyigng SIS g S BEATK 7 SE T RISH R &P Hro a9 other things.

WRh8AERE:86ss fodERGPHENS Lier R (OTHEF 25 rﬁelﬁE@E%, can

that two or nore of these aspects can be c I ne

denodoa piloeysnal kpobtaixanfolmeaticameaparyab wstablash Hasic communication

i npl enent ed .and/ or a t hod practic usi ny, nupber
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usi ng other structure and/or functionality in addition

teeg. orccotding totaaclessancororingieplopmentie aspects set forth

Bﬁ)ﬁ?]en AS 8%@ sl Illtgprob H%n%ﬂ%ht ellq %hs{g%g gqgtséffet% YL SF Sireless
ystens and appar atuses describedherein areé describe

héisd, etveeh tneixdles® trafyriivdieh e neetbly-veipe&ds bgess ilgRAkrence can reduce

coding for reference signals in a wreless, )

ESARH %19({1'13’@??@@1\71111“96%‘%@ renslsr eRNMpBigation inpieciive when severe.

ROSH aPPBLSELELE: Wt 8Lty S6TELHERFOY SRR Ycan o
placvdmiacaitatde dsjatetemitigptcamerferenod. oHowt v ever ¢ plageed
AT e G T R L
GNP R¥Bthalsurt Etaaﬂlsé'ﬂég oPh |s&§7ic§'a%§&ztlh5 MRt eskihba) in multi-

timng sequencesand identify sign source and network

agsori caneguniddtiontshgcme (1 g emulipbng-ot lipte-oti[Ng¥ O sy stems),

r te wireless nade, su a user termmnal ( r, .
(SRR SRS RS eeSiibaled By Boden FdiRign o Ghute signal
elbiRhid by fiRimbBdt@magiecessary to establish basic

conmuni cation with the base station. As one particul ar

H046bl e, the mifsdanvetapote tranemspions ary aelting sigadtiatcrference,
an jdentifier for i.rele o] i.catd on cell | .
BRI T90 o MR PLEFBSOTEH LR b oo cos

vt $y@iRs Scsogicwn tk erd®d Kyt )be dif4bishéomioghur igdalk! For
problemin such a systemis interference, or wreless
etagec, tigasrnsiang aidifstraridingsgnables distpaions asnuelt pytransmitting on

. | o .
T e 1 L 6 RAAUE Dl SEEPR Bbols can alo
yiekf haghicdentetferense eesrefor Sigaals dianghiyted pl acomedoib asiat in time. In
station deploynments are ideal in that wrel ess nodes
guch aﬁear&eaa@tﬁ%ﬁs TEROUTHCE S Re RpBEICATE & pRiblg pifiRfenodes to operate

Y SR EEHRRESs cdIRWBMRRt, €ven in planned networks

downlink interference can result, for instance when

t0047F i ¢ | oBor tefrome signalsglew signal interference is important because such
signals convey information required to decode data pertaining to other wireless services
provided by a network. For instance, a reference signal can comprise demodulation
sequences employed in decoding signaling data, multimedia data, and so on.
Accordingly, reliable reception of reference signals is a desired aspect of wireless
communication systems.

[0048] To mitigate noise and interference for reference signals, wireless

networks employ coding sequences to randomize cross-signal noise. The coding

sequences can map reference signal symbols to distinct timeslots of a wireless channel,



when termnals are at an edge of a service area, or

the like. Furthernore, in nultiantenna conmuni cati on
wemvans9(e.g., nultiple-in-multiple-out [ M MRPCT/US2009/038268

systens), interference problens can be exacerbated by

concurrent transmission of mul&iple signal elements by

di stinct antennas. [0046] To nitigate over | appi ng

tra sn1SS|ons and resultlng i gnal interference,
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gy%%hro%lz%? giE na?l? etérgmgaﬂ\g/‘?y ?carﬁ]’thia{f@ Te%@a%c%és tOQheo ezl:lzinﬁoé signal
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Accor.di reliable .rece tlon of reference . si nals
rrgnsgnti%cg?qr ganeawéeébﬁy airefiss dredalegastiod atvvlaq%e%?ve
E:QIQI%H TRrdfct 's%ﬂﬁl@ cﬁ‘ﬂ)hl%@ b@RGerOf t%rafs €L nge%lfflcofeference 51gnals

reference signals, wreless networks e codi n
Bedjgetnd excicoca siguibwion shaotbeshesil grmabigna srensiitted bogiartipular use

PRGOS oY Bt SH P g vervisd o Bhten
{d £ BManchfHroddcidh Sinie R @sscyGlRanAR [MBSFNT dehddd) @r to serve a

I nterference between concurrent w rel ess transm ssions

pirtignlpk UBlos setmf dHisa Dediuptqsrefprenec sigaklabore: peodeuey Woer sct of
‘U%f GhcAlSS” re%é&ﬁ%{) %eregi‘andsﬁ B EG tp eH&e%Célﬁﬁ% ! ? H’E‘(f %3%%&% r%f%rence

erence Si
agﬁﬁgt Dédlb@}:d fﬁ‘ferancter@gt&m fot M%RN kdrvices arsatsoaticrrof tcﬁln the
wireless network. The cell 1D provides a systematic

AeseHBtRTSId I3 25 aelirsacHs MESEY whwersesimabence
gdeogp]a' s of g g&ﬁﬂrc%g‘ﬁ?@)%c%ﬁ)rack@ %fdl%l%ﬁmam?&&%ﬁcé H8nal is

IDiIs typi nveye
&Mﬂﬂhﬂﬂﬁfb8ﬂﬁ@pm$bgﬂﬁﬂ@theBMHﬂwhShﬂypmﬁﬁhkySﬁmHEQIS

LTRSS i e e PRt ocatonor
R EREd sllé’nai QiR WidtRes firfudnel 8LENGR within a timeslot, set of code
division multiple access (CMDA) codes, set of orthogonal frequency division multiplex
(OFDM) symbols, or the like, as a function of the cell ID. Additionally, within a
particular cell, mapping of different reference signals, such as common reference
signals, UE-specific reference signals or MBSFN reference signals, can have like
mapping or distinct mapping. In other words, a common function of cell ID can be
utilized to map reference signal symbols to channel resources, or different functions of
cell ID can be employed to map different reference signals.

[0051] Cell-specific reference signals can typically be transmitted in most or all

downlink subframes in a cell supporting non-MBSFN transmission. For a subframe



signal s, common reference signals and dedi cated
reference signals. As utilized in the witten

waele®entpi on and appended cl ai ns, common r ef er BEIYES2009/038268
signals are signals transmtted for generic use by
wireless termnals in a cell a wrel ess network.
Common reference signals can also be referred to as
cel |l -specific reference signals. Dedicated referenc
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I nclude use for a particular wrel ess service or
seaifentfef@cg signats ican babmitbd tatlic disst ted QIRMfsyabpobsrody MBSFN
networ k [ MBSFN], service) or to serve a particular UE.
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reference signal is dependent at |east in part on an
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synbols, or the like, as a function of the cel

Additionally, within a ggtbg % cell, mapping of
different reference si n'5g° ny ef erence

signal s, UE-spec eferenee gy or—MBSHN
referentce signal n havie |ike mapping lor dis%tp@wLHVRB_l
mappi ng| I n othe s, a common function of [cell PD” °°
can be ytilized - FeTerence R o S to
channel | resour ges, i fflerent function ell 1D A
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be trangmtted |i or fall downlifnk s eS in a
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Diagram 1: Downlink Resource Grid



ports of a dual-port system can be enpl oyed for
cell-specific reference signals; one, two or four
W@orps20991 a quad- port system can be enpl oyed fRCT/E82909/038268
signals, and so on. Enbedded di agram 1, bel ow, depicts
one exan‘pl e layout of wirel es¥ channel resources for a
frequency di VI SI on duplex (FDD) third generation
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aefenediap 1Y zedeansecyéise OFBM symbeplpiihg tigte donyasi.@ad N, consccutive
channels to resource el enents. Physical and virt uaI
pbsaicEeinis frapencr dongpain.i Madoysgrumbses @feﬁ@pmgtmeFDM symbols
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conse uti ve OFDM synbol s and consecutive frequen
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c prefix a il ohertz e nunb
&50 @Emsiynmofmrqmﬁt he’relsdurrc%rdmlco okitcanirtte, geveion (ahal for

t .nu er enc rr er resource bl ock
‘gfﬁ“ {I:P“;reso%r@f’gpo?% %ﬁ I]\§er si on 850,
ﬁPOBBPSS| y RBfé%nl@@'él%hﬁ%g‘&e’n@é%aﬁ}be é@fl&ﬁ@ﬂ%&drﬂ‘mgtﬁvarlous
entirety, at section 6 for additional exanples of

surEblessauance gme@@mn@ég&nt@ms, n¢1@¢119g sfPOBE] alBeritbme goyloyed in

nal ted accor vari ous.
PR e RC ARG PR BR G et Ruleln Rt Rication
SBaumeNde s@ﬂn QydtéhsTcairpliaty6fth twd-dikfensiysdl eorendd sighaRequence
CDMVA (W CDWVA) systens, or other wireless comruni cation
sy stnensvharainsie asle ysmbaswyitigeneandidifeimegtaradepend on a cyclic prefix
t wo- di nensi onal reference signal sequence rmrm{ns ) ,

Wiesed fHiSthe Seucht Ot ANSHERSamMM, Rdrh forimdléyR1iE HATR, rCaM,) can be
depend on a cyclic prefix utlllzed for the sequeﬁce

é&e?e@%d '“g%% rat egg%gm%n@!n‘gﬁ%t i}n{gﬁ e,IHRx é m° ( ns

zhrnensmnal ortlﬁogonal sequence 7, 5 and a two-dimensional pseudo-random sequence

n

P85 (n,) . In such case, there are N, os =3 different two-dimensional orthogonal

sequences and NPRS =168 different two-dimensional pseudo-random sequences. For
a sequence as described above, a one-to-one mapping can be provided between three
identities within a physical-layer cell identity group and three two-dimensional

orthogonal sequences. Specifically, the orthogonal sequence number 7 € {0,1,2} can be
correlated to an ID N },%) within the physical-layer cell identity group.
[0054] In the above example, the two-dimensional orthogonal sequence is
generated according to the following formula:

rS = n=01 and m=0,,..219

m,n mn o

where s, , is a symbol at the m™ row and the n™ column of the following matrix:



s (ns ) of a twodi nensional orthogonal sequence r s n

and a two-di nensi onal pseudo-random sequence r n X n
W@ 2009/120701 sucn case, there are NO =3 differ ent PCT/US2009/038268

t wo- di nensi onal orthogonal sequences and NPRS = 168

di fferent two-di nensional pseliddo-random sequences. For

a sequence as descri bed above, a one-to-one mappi ng

can be prpvided between three identities within a

physigﬁhzﬁgyeﬁTceLlSﬁdqnvgﬂyhgroup and three

t wo- di menst o nal sequences. Specifically,

t he orthogonal sequence nunber n e {0, 1,2} can be

safwhtrated to an ID N within the physical-1layer cel

identity group. [0054] In the above exanple, _the

t wo- di mer{di djal orf hdgonal**Sequence ils ger&fat ed

accordi ngtq|the fplbtow ng, farnul aj yizFsmmn ,| n =0, 1
and mg;iﬁo, Il, q ", ,%19 %/\_/gﬁ;e slgp [ 2§7a f}r_y%l a?ﬁ the mrow
and the nlcdljum ofe’tRe £61Tdwi ng fat'fi x:e&dnd wher e:

for orthogonal sequence 0, 1 and 2, respectively. The
firtohthggomal scg@ourer(; @ and 2bespdctivelygiThe orthygddal séfhence number 7 is
tmo-dinEgsional bi nary pseudo-random sequence r R_(ns

givemhy D& gi Vide thp-dimensiens] bmanascedpradedo-scaurdeey;, » (7,) can

sequences. One exanple can include a length-31 Gold
begiyembe veri¢us sggale psasde-ra@om Kgude e 10me yeangplopaginglde a

Roefoe! GoRfuhee bCE e s DR i e R0 Y Sogi ERet 7
possy at ed Th@Bhtile thawhodt BRAAHIOTE ans@ided EPMRQRfix case,

sequence r s ( s) as discussed above. In this case, a
andatocarks grappladdran theaoptioensierh! pecudeeanddre sequence 7, (n,)
pﬁxsical-layer cell identity and the N S =504

2 dipaseattabpyip - Wi thispeicm A Qncpeenvimapping 6t bepigsitsd detwaogn the

gl(lég?caﬁ?a&eg & 18%11(5‘[}‘[2 ?ar%f g{%&ggt = 9643 ilrﬁféfegnttc fv}zl%-g%{l%nfes{o%g rRseudo-randorn

uences ¢an *or g ere

§REScOf 1 &I RPEEs Sf BPAFect A cRRErel Hiriadnt 8du¥fces can be
exanpl e, cell-specitic reference signals can be

gepleyed &d gendrhtig diffesht ypguelrcfongncalsgonlst Wmone illustrative
ceII]spe@ifichB FN reference skﬁnals cap b generated
RIS BRI BCIaes Yighe B R Ry o6 Uik b rdgieing
51858MBN CEl1-Sh AN BIBAN RErofRa @HadaWbl ReferbtRl Kbth a second
sequencing al gorithm or sone suitable conbination '
sdqaerapfig algorithm, or UE-specific reference signals can be generated with a third
sequencing algorithm, or some suitable combination thereof.

[0056] Reference signals are coded in order to provide noise randomization for
concurrent transmission of multiple signals. Coding can comprise application of a
mapping function, utilized to allocate reference sequence symbols (e.g., generated by
one or more of the above algorithms) to resources of a wireless channel. In at least
some aspects of the subject disclosure, a mapping function can be based at least in part
on a cell ID of a cell transmitting the reference signal. According to other aspects, at
least one of a common reference signal or a dedicated reference signal is generated with
a cell-specific mapping function.

[0057] One example of a mapping function dependent on cell-ID can include the

following. A two-dimensional reference signal sequence 7, , (1) is mapped to



[ 0056] Reference signals are coded in order to provide

noi se random zation for concurrent transm ssion of
woreioviipi7el si gnal s. Codi ng can conpri se appl i cap¢nS29D9/638268

mappi ng function, utilized to allocate reference

sequence symbols (e.g., generkted by one or nore of

t he above algorithns) to resources of a wireless

channel. In at |east sone aspects of the subject

dimsplknsaued medrapph agmbels ety onilicahabefirame dymbolsdarst given

in part on a cell IDof a cell transmtting the

ptEagetey B gaEen sloosecdirdgetto thetthBowmgpeletign: at | east

one of common reference signal or a dedicated

referéacé:@hdﬁéi is generated with a cell-specific

mappi ng function. [0057] One exanple of a mapping

POBEt i on dependent on cell-1D can include the

fol |l opin - dj sional reference signal sequence

rmn ?%é&?+ﬁgiﬁgﬁgggﬁgoconplex-valued nodul ati on

symbol s B utilizétinasd amelfeedhitle synbols for a given
antenna port/? i _Oi I ns according to the
fol l owi-ng rel ati ggﬁﬂ%ﬁgjé{é‘%}m

(v + vshlft )nod 6 and
M= mr110VenNRB VAR §100d Vsh ft define a

position yA-the firgauengy, dondin (e.g., a subcarrier)
for differ@nt reference signal symbols, where v is
given by: [0058] The shift in frequency vshift is
derived fromthe physical-layer cell ID. Accordingly,
in the, abgyve2ex: 1e, the mapping function allocates
reference signal synbols to a frequency subcarrier
based”&t "t €At~ Maspart on the physical -1ayer cell 1D
Various syt g{@ﬁjationships bet ween resource
aIIocatiE? and cell, 1D can b e enployed for mapping
referenc siéh%? %§hbols to channel resources. For

yéﬁtbﬁ?%? ?.Hﬂvﬁfjsgf:; Ii%fgl%oagplo%itlk())nem %ﬂer re%tu:e%cyg oir?pgllf ge[t]g%t g\{l}]f)tcarrl%r) for
AR B FRRNESsigd3 s ARSI _Ih@X aPti®en ehl ft = 1 0 11 nod

6 , or vshift = L 11 nod 3 or sone other suitable
relati onsdui p bet weenifvghidft and cell 1D can b e

enpl oyed.; Fyrthermore; |it; should b e appreciated that

I"e Tappi ng fun@tion can all ocate reference

8d2b timep=sdnbol or code resources of a

Wi rel ess| chapnglogo) nigdigion to or in lieu of

frequency, as’a function of cell ID. Furthernore, the

f0¥58P01 Ng TRPRiAG ?ﬂég‘%'cg 2/5 | SQ ﬂkﬁv&f‘@oﬁ%ﬁé"lﬁ{ﬁi&p%yer cell ID.

I lustrative purposes; t hgtubject di scl osure an
ARBSRBRSH;, ¢l Ak MBove example, the mapping function allocates reference signal

symbols to a frequency subcarrier based at least in part on the physical-layer cell ID.
Various suitable relationships between resource allocation and cell ID can be employed

for mapping reference signal symbols to channel resources. For instance, v, could be
directly associated with a cell ID number {0, 1, ..., n} in a system with n antenna ports.
As another example, vy = N3 mod6, or v, = N-='mod3 or some other suitable
relationship between vy, and cell ID can be employed. Furthermore, it should be

appreciated that a suitable mapping function can allocate reference signal symbols to
time, symbol or code resources of a wireless channel, in addition to or in lieu of

frequency, as a function of cell ID. Furthermore, the foregoing mapping function is



are not so limted. [0059] Referring now to the

figures, Fig. 1 illustrates a bl ock diagram of an
We2@aprEIsyst em 100 for facilitating wrel ess PCT/US2009/038268

comuni cations according to aéfects of the subject

di scl osure. System 100 can, I nstance, generate one

or nore reference signals for transm ssion by one or

nore transmitters 116. The references, signa

%‘WPP gxanple é‘i’FrFBHSUfaé‘f’% pglﬁ)@éess‘fhﬁ 4 Je%téhifl(%ure a(nd)appended claims

gellor sPesitkyc reference signal) or a dedicated

reference signal (e.g., a cell-specific MBSFN

[0958} ence Befyrag naw wEths piguich, Kigr bilbstratcea blagh diagrarm pf an

a tabl e t her eo Ref er ence I

Butius Sntsre 08 foreBes ME5 Ersariou et st B TR fa £S5t of the
GR&e disBlseNSYEERN0 chRTE MnSBh&) %et@{at%hé bPhBre reference signals
transmtters ( 116). Additional l B¥ according to at

fos drgnsmigpien 4% pae psmefe Wmmsmf’ é Blilesr@fecy@rmee sign4les) can comprise

§ %or%nJ%l %Qflege%g egﬁﬁeﬁcﬁea gn %glggfe%lfbc re?éerlgrpc% gl) Nt %gélgi?t?d ? erence

wreless C on a ce

Q@nél aps mcblﬂ-@ped—ﬂ(ﬁMHmﬁ&]fer&@@%éﬂaC al U§-sp&yfd RiMrd? signal), or
can conprise a signal mappi ng_ apparatus 102 that can
BawEbly nbiraiosibacal dirarsngeotignatseaighesembleteregedrysystem

'i('il? odf e%to‘?s% cﬁl%feﬁrb Gitc e%?ﬂ%;ﬁsrﬁ@s (?%V@I thid feetﬁa%ﬁgés (116).

enp oye transm ter nce |gna S can
Addmonsléy aeddrdmge@atﬂeast s@hesgpoce ofthgnabjsct disclosure, the

cell -specifjc MBSFN reference signals, eci
sarbleicad GAUIEC CPeraRRs te .r?ﬁ?arcgs af %Wgagaﬁ?hamlérﬂt least in

ﬁé&ﬂ@s‘ed%ﬁﬁ%ﬂ%%@%ﬁﬁﬁ%r 12 as a nodul ated out put
stream 112. [0061] Signal mappi ng apparatus 102 can

9Pl i se aSpImféca;tiymy@@sDIOOl@m CbUIpl‘lee(@Sllgnalﬁgaml@app@fatus 102

gﬁg&{nﬁ%g ORg efﬁgﬁ'ﬁ)e ﬁlé%g]ﬁégrutl‘rrareﬁlg{n;tﬁeé (ﬁ % gn@ g}ag Sliq]egéq%%#??ed reference
SBAY & dfn BRReRRArRY ek iétd%/@d B%’ i AdrAitteF PF@‘SHQJ reﬂe@éhc% Qignals can

gener ate a sequence for erence Si %f
ewapressesllsagribe raferenes segimh&mell sfasHenWB N;m&lre@ﬁ sggnals, or UE-

%36% fccaf%Fegencgf nglgcﬁieﬁ:rf%ggl I&n t feh(;]u% ut\fforﬁf 81 ﬁaggag)pmé a};pé)aratus

ence can nmon a

n@£s§£ﬂ©&m$wgmﬂﬁﬁusﬁﬁmﬂnﬂz|ple di stinct sequences can
e generated for the common and dedi cated reference
hi's, ragpalcprrRRNSAPIRDGE2] 021098 cemprst atlitarrassear 604 for

%}%@}@?%a Q4P H{odﬁ_%ﬁ‘ G €68 % odNBRd £HQY u} %éﬂ%gaéi%n%g% gtl%ﬁgrce

rence sy toamapln
mappihe. EOBinetapdcoy Salaulaed)ﬂ mbBult 126 asis be batcetdd wiytdata processor 104
transmtter 116ff IIocatlng %eference sggb s to
to generate a sequence for a reterence signal. The sequence ca or a common
reference signal or a dedicated reference signal. Alternatively, the sequence can be
employed for both common and dedicated reference signals, or multiple distinct
sequences can be generated for the common and dedicated reference signals,
respectively.
[0062] The calculation module 106 can output generated signals, comprising a
stream of reference symbols, to a mapping module 108. Mapping module 108 employs
a cell ID 112 associated with transmitter 116 for allocating reference symbols to
particular downlink wireless channel resources. It should be appreciated that selection

of a channel resource for a particular symbol is based at least in part on the cell ID.

Moreover, allocation can comprise selecting orthogonal frequency subcarriers, different



particul ar downlink wrel ess channel resources. It
shoul d be appreciated that selection of a channe

wo e@onrwel for a particular synbol is based at PEERES20091038268
part on the cell I D. Mreover, allocation can conprise
sel ecting orthogonal frequechSSubcarriers,
differenttine subfranes ‘timeslots, CDVA codes or OFDM

synmbol to.ra don1z e for. the ed SI
aPechpirimss morin. GPRGG P ewrﬁﬁw%ﬁa@r@ﬁ I ngise for the

ﬁ%&ieélénal Dsuﬁ&?f?datlw M8 205068 @m&nrlréﬁ)? AYERGn oF AREAND
ol Teso or different tinmesfiots, based on the
grecifyinD ofth@gonat roquiinaglopde nm}@daocb resbwitces, foe deéferent timeslots, based

b f | f tter 116
S DB AR Gl e Db i prts e N o g plgmals of
Rmidan l%ta%g)reﬂaf%:‘{lb@ Qéﬁalﬁtrﬁﬁs%lﬁéﬁ b 6thkr ﬂr@shﬁ@m @rﬁh depiBred)
112 can be reduced In some aspects of

bmyhmthfﬁﬁr@élcoléw&mteﬂlbm bt3 em beoeduced 106 can be
@ﬁ% jegur ed nt dnfH g cq Sf e 1% ecq dide Jsﬁrree 0§ ulgtl(gl (%ule 106 can be
nces or 5 CBY ports of ransm? er

ddxﬁiguﬂ_dﬂi&o seherotk arsef 6 Iefaze@cs ls@ﬁ@ﬂ sqeaRed for bRerofd@tenna ports of
allocated to different subframes of a wireless channe

Bynspe HE- idgurteofrofgrencysignalp systurthpiebealjosated &t diffgeent
SRS ol MR b K i OB 0B, B 5pf B aspect of the
slibfjdoe dan]bsm‘abcfdn&nmsrecﬁéreﬁce\mhgmls@msl dehmmﬂeé Ireference signals can be

eC|f|c e connDn reference nal an be
alf c3teatR 31ffeaen<s SIS AoriiePamsl. ShocyEalBht gogmon
fdrEghecSHBR Rt calfbe %ﬂl)@a@é@to%'étsﬁbs%f oft §u@ﬂ§ﬂ1‘e§ El?d'catgl% a3 subsct
dedi cated reference signals can be | ocat ed
aﬁmthma psn:tb sétrattsmmerblflﬁame?sdeaihdamdab%obmco signgle c@mble allocated to
apt enna _po I.n ot her C commo
i an g PEREREReB R cGiod € o Shetp BRF L Sprlivgr. FSther
hpRats | RMANARI A RARKreRHHCE 8 gﬁﬁs caibd AochRH k@ IdchB&E antenna
common reference signals and dedi cated reference
potg prelifenmean lnpheilatraichse, pammph sefarcaer signads drfdedadimated reference
%’ é r{?ﬂ 9 can g tlo%gll af)]é gl?&%teﬁ% Ehf?e%’ nft rsggﬁcglg I)f aétgg{teﬂr{%ﬂat %tf %frgme(s)

FMn@Elw S(ytﬁiih@h $ef6fen6¢lhfgﬂiaﬂm aimpcitsd fgthd €iditead €@FDM symbols
reference signals, which are allocated to OFDNISénboIs
ot whfrapea pomprasing dedicatgbrefqrence sigiply. whichpps dlacaied i OFDM

qug Othe etﬁgﬂl g&:fﬁgﬂ t?ﬁ)r Q8 HoHI A gﬁpﬁ%ﬁ@&?ﬂaﬁh@k ec‘i”d?sclosure and

egol ng ex e aspects owev
iR6ddd Teinls alr@ndﬂlﬁnmemribmlyeeﬂ)rdzgomgaqsqamp@ appoeth, ehomserc an

hs3t A« FERIBITY2 bl e ndpbisanad o hh PR By in memory

¢ Rl Stdigtal RRpPRE lébﬁar&t@@ 102, ﬁd%@ﬁélﬁg r@@&ﬂ@@ﬁglﬁl{k‘:ﬁbmerated by

reference signals and w rel ess channel resources can
edlsdative woduled06 or armapplgag be@vecnedh mfarefce senels aed gwmlless

RS RSP BRSO T DSBS, oo

to channel resources, a resulting modulated output stream 114 is provided to transmitter

116 for downlink transmission to one or more terminals (not depicted) served by
transmitter 116. Specifically, common reference signals can be broadcast by transmitter
116 on wireless broadcast channels. Additionally, dedicated reference signals can be
broadcast on dedicated channels (e.g., a MBSFN reference signal can be broadcast on a
MBSFN channel) and UE-specific reference signals can be unicast on specific channels

allocated to a UE or set of UEs.



116 for downlink transm ssion to one or nore termnals
(not depicted) served by transmtter 116.

wep@eitti7enl |y, comon reference signals can bePCT/US2009/038268
broadcast by transmtter 116 on w rel ess broadcast
channel s. Additionally, dedichted reference signals
can be broadcast on dedicated channels (e.g., a MBSFN
ref erence nal n be br adcast .on a SFN channel )

8> LE- spez\ﬁ Hreribed. oy dfed 0 i AT IQEARARRE BRISE A PTG

§cﬁﬁﬁhﬁlc§tlcﬁﬁaﬁ'@/g cﬁllf‘lt{aﬂgﬁft%g 110wAll boa8kasBEk chfl ID 112 on pilot or
UEs escri bed, system 100 can provid

smhmdaanom sleaningls \nmtlgt@sby teomnimals m&nm onsl] scFygl h}aﬂrarysmltter 116.

Sho s 3D DRy FARRERR S ey et diona. by

Elﬁf)myﬁ@ o%lMDt thrin ?na?ging r@f%fe\ﬁ@éd s@ﬁal& fADS e lcb£EhahAdl; a systematic
Thus, the cel I's readi |y available to those

n@ﬁhnnrﬁam 5, prmdd¢d fos rraminals Weeﬂéﬂ tgiarenge siinpls] Bsed on the cell ID
ping reference signals to a wirel ess channel, a
syStemati c nechanismis provided for termnals to

fweede r ef BigtDGRustia@RalbSockliise tn @f atsh@pRalbtemR200¥8r mapping
[0066] Fig. 2 illustrates a block diagram of a sanple
EyereRin PORIFte wirekens |Cﬁ1§HW@fCéF1@¢1 ehangply ihp svitclesppparoagent.

SORG3L A0 19OISL 0 AL i FRHACTTE e 1
appacat Ascotdidglef sylstegn 200 candre dm1ﬂd)§€ﬁd(fer ndim:mddcttnml fgr concurrent

systen1200 can he enpl oyed for nQi se reduction for
BSOSl FRISENEIRNS: & %ﬁ%;ﬂl ISR ssions, as

o[ i bed Bei&hnoo I-CQIQ @Jﬂlpt%ésat GBuZHBn (fﬁ(fﬂuw fop ge&rating
cal cul ation” nodul e 202 for generating synbols

sonpn oy rconhawnaatdedhcateﬂ etferoes sglgahal Ehe rfhétlmgsgmtw ang provided

R gy 20 AdiciRolRE At VR fianeiad (gg. cell-specifc
64l- &pe@ﬂﬁQMBSFN OBl dpesiPRY Ednl e YBAABY td-Er ARR&HdH Bddflan06 or to a
be provided to an allocation nodule 206 or to a

resewoe ednisdBeor2®h. or both. [0068] Allocation nodul e
&ﬁ) S _confi lgga{t%g d‘rgodu?ee i(%c 1ts cgnf;glﬁgdj{o s%}ekajt ol%'éOIIII'C% glogk ofa

ess ¢ anne end

viralksitHaheel depertdig: éresqxpeeﬁ sighglak be :ﬁ@ﬁﬁﬁlﬂb@ on tig ®QRce block.
aspects of the subject disclosure, the selection can
Arsdine e semeaspea's o thermhicpodicleniss. dhretlacior can also depend on an

%Eﬁﬂ ﬁ‘&?tro @til&'}@feren-gg E'%nalf qrhuk NSt A0GHee 'ﬂf common
I gna

conmon re e ence s are transnmtted on ports O or
fefatn@ digats potrhnsyigteon pailtd @oat bHa fowgottay26a, a:llmaﬂon module

ect resource, pl ock ass CL ted Wt ort O or
?@4 SHoHlRGhe F%?@F%h@ég 15ghizfed Wi heprs0 P&E & rcegl%%f&&erence
ﬁﬁ&gg 80 @ Feddubd AL as&c@e[te&gwftﬁ hoHedir3abedediSh &l RAGEce signals.

rgnal s.
Alternatwely, selection of resource block can be independent of antenna port, and based

on signal type instead.

[0069] System 200 can further comprise a resource module 208 configured to
select a function of a cell ID 210 transmitting a particular reference signal. In some
aspects, the resource module 208 can select different functions of the cell ID 210 for

different types of reference signals. For instance, a function allocating reference signal

symbols to channel resources based on a physical-layer cell ID N }5) can be selected

(e.g., cell ID 210), where N'Zis a set of IDs (e.g., NZ) €{0,1,2,..., p}) associated with



Al ternatively, selection of resource block can be
i ndependent of antenna port, and based on signal type
WO p@ba2d91 [ 0069] System 200 can further conpriBEI/HS2009/038268
resource nodul e 208 configured to select a function of
a cell ID210 transmtting a Particular reference
signal. In sone aspects, the resource nodul e 208 can
sel ect, di fferent functions of t eII I D 2%% for
EIP?IFIéP]éh?nt?Wé)Q“d% SRR RH TP nalfosation,ot ichiaingh signalsymbols

et b BUsRE Bl ol B s Ro M Ron 2 WIRE: Pkl distinsg
thl?@r 1e£ §éft0?gelfse Igsomecc?dul:r sluQ l‘ﬁ nctﬂ%‘ 6F @el Qﬁ) ain%%er
g% I Ds ﬁ? e 1%

e.g., assocl at e
ppetts oﬁﬂmrsuhjnttedmﬂtoqnm tds@urcémcaimtﬁ Z{Brcaaxalfmtl eeﬁJnCtlon of cell ID

cati on of eferen al can bas a
1”2l L‘Lg’tr { ﬂcaﬁ‘&f% £c15 l’r?nQPlSI%nai ingal gﬁ/a% Qlde%)l‘r%dnéepen%ﬂé ,oﬁa type
Ot fdch SeflredEStibRaL Al Iﬁ@[gﬂlh% ﬁﬁ%tl(f)r%el&t&ﬁ;y Rbor& MddulBR08 is
some ot her surtable function of cel D 210. In other

propatetl $o ufapping nendyjcetiid. dlsclosure, resource modul e 208

f0F ence. Vighe ARl FEMerthiar e Blogf bt F Y hitocation

moderendand aMappingyectRh speifled BY REEIMNEEDIGRAINS iMallocating
mappi ng function sel ected by resource nodule 208 is

pfeoncedenadsyrmlms davodinkshaow! rsogve} Ampishife rsewice

e S

ﬂless(gmlalg depﬁmduig&)nZdEﬁﬁ'gnra&bﬂlsmfaﬂlbﬁzgldh&ﬁ@dtﬁm2@6 &d@tﬁ@durce module
nbol.s to downl i nk channel resources.

2 Butisassad) a&e‘éﬁ i dditignaliye herdogriionyear deﬁenﬂépé%%lem 210.
Hppa MERRE0A lip Ah AR BB} MAWERR for tansmission

hy)d thaes2ift6r @otdepestodirbuesarotnk@itR0 8 1 Gsf Higs tuswed. &‘Slysrem 200 can

Additionall , the allocation can_.de he c

R T A e N

fr@ﬁs%ﬁﬁ&? Qr 2EOUERGES: feqhirdd Mﬁ%ﬁ%ﬁ‘a&ﬁu@ﬁt{sammrﬁé pects,

(not depicted, but see transmtter 116 of Fig.

swpraf0o @}mt@mrmm@mdolatqd@fewmamdﬂmdmmm (not depicted)
referencF tq%E glfgﬂgﬁaChlg wnlink tinme frane

YRS gy S ISP Y& RSP f or  downl i nk
foogmpm ssi Pis 3 illiktaNR BeRehigamDf h @RARHO s¢Ae SVOFEr
mapped/ nodul at ed reference sequences in nenory (not

eyl dingen-weidicgeiseange signals i apltiedtenns coawRMdRatENS according to
ﬁlr@f&aL I%B&? 6f ﬁl% g‘ tl[(B&Y(;IS]uf gﬁ% dd é’ﬁ‘?ltgoﬁ{p%%e s&lngl%appmg

I agra
apparatus 302 for generatmg reference 51gnal sequences, as described herein. Such

sequences can include symbol sequences for common reference signals or dedicated
reference signals. Particularly, the reference signals are generated for concurrent
transmission by multiple antennas of a multi-antenna arrangement 308.

[0072] Signal mapping apparatus 302 can output a reference sequence for multi-
antenna communication to a distribution module 304. Distribution module 304 can be
configured to generate copies of the reference sequence. At least one copy per antenna
308A, 308B, 308C, 308D, 308E (308A-308E) of the multi-antenna arrangement
participating in the multi-antenna communication is generated by distribution module
304. Copies of the reference sequence are then sent to respective antennas (308 A-308E)

assigned to transmit a component of the multi-antenna communication.



providing cell-specific reference signals in

mul ti-antenna conmmuni cati ons according to further
wagpeaeEInf the subject disclosure. System 300PCEES2009/038268

conprise a signal mapping apparatus 302 for generating

reference signal sequences, ak’ described herein. Such

sequences can include synbol sequences for common

reference sigpals i cat ed reference si gnal s. .
[9g78] cui arltyadqdetr%l 3@#@1”@%@109%1 rican sg fﬁ’éﬁéfﬂlﬁfaiael%g? 306 with

&%Q%f&@@ Eeq&a af%g%% kQthe *i‘é‘sg@ytlnle' a‘i’i't&n@@%@@ﬁlaﬁm@f) Rhe virtual cell

mul ti -anten ngenment i gnal mappi ng
Hppas atadista2llo aHO@quotthfamubf-artenm@megmwm 808.arrespective of

| t tenn n to a. distributiqn
Binic B e TR i W stedin® pRlohuRrioyBradi of e
genglalst J0RPIRRs Obr IRRnEEHRhahERr mgﬁPI%VeﬁtcellQﬁﬁﬁstmct from

one copy per ant enna 308A, 308B, 308C, 308D, 308
Q@@S@-@@@E}O&F -3pBle ofiiictairangrnesin 20%ras aw@leqs—@mng assomated with the

gener & lﬁg)t%d%g&f hget\?rlt a&?lyl ?anr%ggtt eré}gﬁig%nesg% &« ang%r%ent of

seb@ae 308, rahauHas thdavidudl heRnBHMOSNC30ES pect i ve
ant ennas (308A— 308E) assi gned to transmt a conmponent

B07¢he nul 1 atdepseemsarse Hiceabicedipdesnsy. sybsetiadithq Bhlti-
%%ﬁt{a att]%ﬁl%ﬂﬂe gg' |80 8045685 WA 4 se al)élcer JlH?%Ll ERlb (!5 (%), distinct
Wt ere es to e

erence sequence COp
frosperttial\cell AN AHSCAEDBA 1308 Mnas ditke wiratgeaienCH)Y, ahdalso

pitah geeiseestas PR ELET 19 6ROt SoEHHY AfBhoalpA-30E.
s, 85806 ﬁpg@' avmubaet BF%R&%{ak ¥EmPALIER RaSsmiRB SR8k Pansmitter

t he arrange hus, for instance, transmtter
Wcamhwh avartizal celll ID I(I§)6d|d$ttmgmsh1ﬁg tns otttrera sabsce AN%S, 308B

08B- 308E. t 308
HoRauheatle P AL GRIT OERS alirieiRe B, wifiBehing e subset
9@%1& 308B3 M ttﬁb@frﬁl%@érﬁ&:ﬂt@@@ tab b 'vﬁﬁ)let Bed alké @ﬁgﬁgﬁmmg)ﬁle subset

ant ennas 308, ratheér than indivi dual ant ennas

308 3@@3@01{1 d@?rqpepnvea@ntq:@asﬁ%‘h anc3QHE corpprisipgthe subsct.
g%’érﬁﬁ%l Idﬁ%\g)%ﬁ l§u§se‘cs ogkgl%e%e% of’ &{cé@ gﬁ%&-‘ﬁ@ﬁ ol 9% associated with

arrang assocl a
yhd driabreGabdet lfﬁiuéB&ﬁSDIDsdaﬁifd:lDE@I VlftﬁﬂmeHiIDtSIﬂ)ahdcﬁﬁﬂfﬂlmg Ehe
306 allocated to all antennas of the arrangenent
anengamsat H18s i aditiqnrtg pnhysisddeysy schh iy ddedifyipg g Fndé‘éfhllal
519@111&“(36@& 3'()@% ectlve ant ennas 308A- 308E. Thus, as an
e, a subSet of antennas conprising transmtter
HI!DSA] and t Thasmiti-hieenBOBBngancitaV8 can vompisl ancainks ¢rhployed in
6 di st| lShI ng this antenna bs t 8A, 308B.
&g ot tt ape aa‘i*ﬂnEHWHC@l?Bs’é‘P e‘\"l‘é SPIEWYEHERR, SIMO

§9§muﬁiw§ﬁdﬂ GWNIENO kQ)rﬁrﬁ@m%iﬁ)%eBr #0O ﬁﬁe @B&Eréz&ﬁ’ffﬁ%ah&)py ofa
arrangement 308 as a whole, and al so distinguis

tfigesasregtal SIGBAVH@@B@HfIQﬁﬁ&(he agyp@n@b&@uhﬁﬁ emmahcell ID), an
argenna 9(%%% can a{pl the rrlfgference mgna% copy to resources of a wireless
channel. As described herein, the mapping can be dependent on the virtual cell ID 306,
such that each antenna of multi-antenna arrangement 308 transmitting a component
signal of a multi-antenna communication signal has the same reference signal — resource
mapping. Accordingly, a terminal receiving the component signals can identify such

components as part of a common multi-antenna communication, based on the common

resource mapping. In such a manner, the randomization and decoding benefits provided



Accordingly, different subsets of the set of antennas
308A- 308E can be associated with one or nore subset
waeownidcel | 1Ds, as well as virtual cell | D BOGUS2009/038268
identifying the arrangenent 308, in addition to a
physi cal -1 ayer cell 1D identi?%ing an individual
ant enna (308A-308E). [0075] The mul ti-antenna
aigﬁéement 308 can conpri se ennas enpl oyed in
YES gvgégsogfce%qﬁplm_ga%p ]hp%‘[gtl]il%]ﬁ)n with multi-antenna
b&ﬂﬁluglcggod\/l SO communi cat i on, SI MO conmuni cation or
M MO comruni cation, or the |ike. Upon receiving a copy
HX076] r ef er Eige d dspigtsal blackddiagrainr afizalexemple sy DeBE®O0(poovyiding
a suitable %ubset vi.rtual cell

e. g,
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NERMUE a8 sPpoift wzr@h%ﬁﬁl RABRA-mAdPpi r@%?ﬁﬂaﬁﬁdlob% géﬂ@rate a

t he mappi ng can ent on the virtual cel

Bo@cnesregnat albmﬂ@ r te@mn sigodl srmlbplsigmsem@as of a downlink
%ﬁrlrefégs?ca ﬁgeﬁnagggg%ﬁﬁ?g { F%nﬂg Sa?Sé)(ré;o ﬁht e%lgquss agceSS‘ point 402.
Tteh&nleme appicgiagl that @%ﬁ@l&h@@lﬁ@ﬂﬁiamus mﬁc@hdie @gbsyantﬁlly similar
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as well as instructions for decoding the reference signal. In at least some aspects of the

subject disclosure, the instructions can be contained in higher layer messaging (e.g.,
layer 2 messaging or layer 3 messaging). According to still other aspects, parsing
module 410 can employ the instructions to identify the reference signal as a common
reference signal, such as a cell-specific reference signal, or a dedicated reference signal,
such as a cell-specific MBSFN reference signal or a UE-specific reference signal.
Decoding instructions, and optionally signal type, are provided to an analysis module

412.
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related to functions provided or implemented by base station 502. In one instance,
stored information can comprise rules or protocols for parsing wireless signals provided
by one or more of the UT(s) 504. Further to the above, data processor 514 can be
coupled to a data store 532 that stores information pertaining to encoding wireless

signals based on a cell ID 536 associated with base station 502. Specifically, the data
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[0083] UE 602 includes at least one antenna 606 (e.g., a wireless

transmission/reception interface or group of such interfaces comprising an input/output
interface) that receives a signal and receiver(s) 608, which performs typical actions

(e.g., filters, amplifies, down-converts, efc.) on the received signal. In general, antenna
606 and a transmitter 624 (collectively referred to as a transceiver) can be configured to

facilitate wireless data exchange with base station(s) 604.
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decodi ng reference signals transmtted by the base
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selection module 620 can provide analysis module 618 with a first function of the base
station ID for decoding a UE-specific reference signal. Additionally, selection module
620 can provide analysis module 618 with a second function of the base station ID for
decoding a MBSFN reference signal, in such aspects. In at least one aspect, the first and
second functions of the base station ID can employ a common resource shift based on
the base station ID. In another aspect, the first and second functions can employ

different resource shifts based on the base station ID for decoding the signals.
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Wth respect to
knowledge or rule based components, sub-components, processes, means,

methodologies, or mechanisms (e.g., support vector machines, neural networks, expert
systems, Bayesian belief networks, fuzzy logic, data fusion engines, classifiers...).
Such components, inter alia, and in addition to that already described herein, can
automate certain mechanisms or processes performed thereby to make portions of the
systems and methods more adaptive as well as efficient and intelligent.

[0091] In view of the exemplary systems described supra, methodologies that
may be implemented in accordance with the disclosed subject matter will be better

appreciated with reference to the flow charts of FIGs. 7-10. While for purposes of
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symbol tone within a frequency subcarrier, a signal subframe, a set of CDMA codes, or
a set of OFDM symbols of a wireless signal. In at least one aspect, the cell ID can be
employed to shift resource mapping in frequency, time, or other channel resource.
Accordingly, signal randomization can be provided for the mapped reference signal,
based on the cell ID. A terminal receiving the mapped sequence can decode the
symbols by employing a suitable decoding function also based on the cell ID. The

terminal then can utilize the reference signal for decoding other data within the wireless
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BB M NG G Tt AR SPRIHSHC AR eIt TR ggsson of the
tibgair ef erence signal for decoding other data within
the wirel esssignal, such as control channel data,
1093k or s¥igcArdopictsat flanchdettod an exafiplic enatlada]ogy 900 according to

aspects of the subject disclosure. At 902, method 900 can employ a data processor to

analyze wireless symbols of a received wireless signal. At 904, method 900 can employ
the data processor to identify a reference signal instruction contained within the
received wireless signal. In one aspect of the subject disclosure, the reference signal
instruction can be a second or third layer signaling protocol message. At 906, method
900 can optionally identify a type of reference signal identified by the instruction. The
type can include a common reference signal or a dedicated reference signal.

Additionally, at 908, method 900 can employ the data processor to decode the reference
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1100 and 1200 are represented as including functional blocks, which can be functional
blocks that represent functions implemented by a processor, software, or combination
thereof (e.g., firmware).

[00100] System 1100 can comprise a module 1102 for employing a data
processor to generate a sequence for a dedicated reference signal. Additionally, system
1100 can comprise a module 1104 for employing the data processor to map symbols of
the dedicated reference signal sequence to resources of a wireless signal at least in part
based on a function of a cell ID transmitting the dedicated reference signal. Further to

the above, system 1100 can comprise one or more of a set of optional modules 1106,
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represent functions inplenen by a proceSsor,
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example, system 1300 can reside at least partially within a wireless communication
network and/or within a transmitter such as a node, base station, access point, user
terminal, personal computer coupled with a mobile interface card, or the like. It is to be
appreciated that system 1300 is represented as including functional blocks, which can be
functional blocks that represent functions implemented by a processor, software, or
combination thereof (e.g., firmware).

[00103] System 1300 can comprise a module 1302 for employing a data

processor to generate a set of common reference signal resource elements comprising a
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over the wireless channel. The downlink signal is then transmitted through an antenna
1425 to the terminals. At terminal 1430, an antenna 1435 receives the downlink signal
and provides a received signal to a receiver unit (RCVR) 1440. Receiver unit 1440
conditions (e.g., filters, amplifies, and frequency downconverts) the received signal and
digitizes the conditioned signal to obtain samples. A symbol demodulator 1445
demodulates and provides received pilot symbols to a processor 1450 for channel

estimation. Symbol demodulator 1445 further receives a frequency response estimate

for the downlink from processor 1450, performs data demodulation on the received data
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codes and data. Processors 1490 and 1450 can also perform cornputat1ons to derive
frequency and impulse response estimates for the uplink and downlink, respectively.
[00109] For a multiple-access system (e.g., SC-FDMA, FDMA, OFDMA,
CDMA, TDMA, etc.), multiple terminals can transmit concurrently on the uplink. For
such a system, the pilot subbands can be shared among different terminals. The channel
estimation techniques can be used in cases where the pilot subbands for each terminal
span the entire operating band (possibly except for the band edges). Such a pilot

subband structure would be desirable to obtain frequency diversity for each terminal.

The techniques described herein can be implemented by various means. For example,
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processes the data synbol estinmates to recover the
on Hicfdootedbimavhickatisrteim sdisbd: Farascombizdddadl, the BFSscles slbscctors

of that cell are typically co-located within the base station for the cell. The transmission
techniques described herein can be used for a system with sectorized cells as well as a
system with un-sectorized cells. For simplicity, in the subject description, unless
specified otherwise, the term “base station” is used generically for a fixed station that
serves a sector as well as a fixed station that serves a cell.

[00111] Terminals 1520 are typically dispersed throughout the system, and each
terminal 1520 can be fixed or mobile. Terminals 1520 can also be called a mobile

station, user equipment, a user device, wireless communication apparatus, an access



1490 perforns channel estimation for each active
termnal transmtting on the uplink. Miltiple
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uplink on their respective assigned sets of pilot
subbands, where the pilot subland sets can be
interlaced [00108] Processors 1490 and 1450 direct
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or both digita anal og, the processing units used
€lomnelh aatmbet trgstriitted from rmdnplbelccerrp pemertt) ©dc widchd tarromel. Reverse
re a Ircgtlon fic |nte ted f{rcuits

m% ?’f@f"m UgIEHen €4 R P ong d6rss 0 QfiC i fugre access

poigRal processing devices (DSPDs), progrannable | ogi c
devices (PLDs), field programuable gate arrays
[Qﬂrb@sls) pFige &6 ésomsi]lugtention of b elannedrpiosenni qbenned Wivshass

pe ! Rwagt?% Vll‘%hlingttlthl%roge ln%%&gra%lc% V&l"iﬁl a%oug g%)%@tgd Syaem 1600

unc I"ons escr

CandntyRist 0Ac bhROAIBSs WRHn 9a¢ binabe: celllrg]ah@/bfracairs that @adive,
be t hrough nodules (e.g. procedures, functions, and
HANSHHY TeNSAL efserTiERlers CABTTURIfaPD HEnds &xsach Other érl@r)rnto one or

[
TR APPSR 0008 SE0LR Y ALE 0 Ry i
ddverdgedst « pdrBSular geogaipbgsiren minstrated s Gour gyrsgrepfhld. 5(20s, labeled

1408 s PG 35 S R e Shmaf e s o and o

F@él‘:ltvblpélﬁlﬁ %ﬁdﬂ dral e 840in tErmBompfile ) plEMEY ofSork ?&169% associated
utilized in COI’]] unction with one or nore aspec

ith b@nal tsangemssraml dngl recepiige (k. st processons hapdulators, rnult1plexers
demodulators, demultiplexers, antennas, and so forth, see Fig. 5), as will be appreciated
by one skilled in the art. Mobile devices 1604 can be, for example, cellular phones,
smart phones, laptops, handheld communication devices, handheld computing devices,
satellite radios, global positioning systems, PDAs, or any other suitable device for
communicating over wireless network 1600. System 1600 can be employed in
conjunction with various aspects described herein in order to facilitate coding and

decoding reference signals in wireless communications as a function of cell ID, as set

forth herein.



conmuni cates with the termnals and can al so be call ed

an access point, a Node B, or sone other term nol ogy.
wWE2w/18891.510 provi des comuni cati on cover age POF/US2009/038268

particul ar geographic area or_coverage area,

illustrated as three geographX areas in Fig. 15,

| abel ed 1502a, 1502b, and 1502c. The term"cell" can
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termnals, and the uplink refers_to the comunication .
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or near the maxi data rate that can. be suﬁglllaortfed 'PY‘
Pipsess Vige cpfpectsd to a wireless modem or Similar méchanism facilitating
wireless communication with a processing device.

[00116] In one or more exemplary embodiments, the functions described can be
implemented in hardware, software, firmware, middleware, microcode, or any suitable
combination thereof. If implemented in software, the functions can be stored on or
transmitted over as one or more instructions or code on a computer-readable medium.

Computer-readable media includes both computer storage media and communication

media including any medium that facilitates transfer of a computer program from one



the conmuni cati on system Additional channels of the
forward link (e.g., control channel) can be

wo e@ngni7dt ed fromnulti pl e access points to onNRPCHUS®E%038268
term nal. Reverse |link data communi cati on can occur
from one access termnal to olfe or nore access points.
[00113] Fig. 16 is an illustration of a planned or

sem - pl anned wi rel ess conmuni cati on enV|ro ment 1600,
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£alidblt Pedas set forth hereln.[00114] As used in the

subj ect disclosure, the terms "component," "system"”
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from vari ous corputer-readabl e nédi a havi ng vari ous
mhatlane. A processor can also be implemented as a combination of computing devices,

e.g., a combination of a DSP and a microprocessor, a plurality of microprocessors, one
or more microprocessors in conjunction with a DSP core, or any other suitable
configuration. Additionally, at least one processor can comprise one or more modules
operable to perform one or more of the steps and/or actions described herein.

[00118] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. Further, the steps and/or actions of a

method or algorithm described in connection with the aspects disclosed herein can be



structures stored thereon. The nodul es can conmmuni cate

by way of l|ocal or renpte processes such as in
wa@ewonzaace with a signal having one or nore deCEHUS2009/038268

packets (e.g., data from one conponent interacting

wi th anot her conponent in a ldtal system distributed

systen1 or across a network such as the Internet with

%sterrs y way of the sign Addl(yjonal |y
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fomteoatept, d&ewsplngs deviBEas infi@0itd 61 mkan aneofdhe ngnel inclusive
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préicles Gr andoiang es wyedns His erndicaties andsthe pepcsdedelpians should
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composing higher-level events from a set of events, or data. Such inference results in
the construction of new events or actions from a set of observed events and/or stored
event data, whether or not the events are correlated in close temporal proximity, and
whether the events and data come from one or several event and data sources.
[00121] What has been described above includes examples of aspects of the
claimed subject matter. It is, of course, not possible to describe every conceivable

combination of components or methodologies for purposes of describing the claimed



accessed by a conputer. For exanple, if the software

is transmtted froma website, server, or other renote
W@ owea2079Ki ng a coaxi al cable, fiber optic cabP@l/Us2009/038268

twisted pair, digital subscriber line (DSL), or

wirel ess technol ogi es such as3infrared, radio, and

m crowave, then the coaxial cable, fiber optic cable,

tw.sted pair, t echnol ogi es such a
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wi thin one or nore ASICs, DSPs, DSPDs, PLDs, FPGAs,

di screte gate or transistor logic, discrete hardware
conponents, general purpose processors, controllers,
m cro-controllers, mcroprocessors, other electronic
units designed to performthe functions described
herein, or a conbination thereof. A general-purpose
processor can be a m croprocessor, but, in the
alternative, the processor can be any conventiona
processor, controller, mcrocontroller, or state
machi ne. A processor can also be inplenmented as a
conbi nation of conputing devices, e.g., a conbination
of a DSP and a m croprocessor, a plurality of

M Cr oprocessors, one Or nore m Ccroprocessors in
conjunction with a DSP core, or any other suitable
configuration. Additionally, at |east one processor
can conprise one or nore nodul es operable to perform
one or nore of the steps and/or actions described
herein. [00118] Moreover, various aspects or features
descri bed herein can be inplenented as a net hod,
apparatus, or article of manufacture using standard
progranmm ng and/ or engi neering techni ques. Further,
the steps and/or actions of a nethod or algorithm
described in connection wth the aspects discl osed
herei n can beenbodied directly in hardware, in a

sof tware nodul e executed by a processor, or in a
conmbi nation of the two. Additionally, in sone aspects,
the steps or actions of a nethod or al gorithm can
reside as at | east one or any conbination or set of
codes or instructions
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used herein is intended to enconpass a conputer

program accessi bl e from any stitabl e conputer-readabl e
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{feRinlE ARTERN PaT Y aRaRpingghe W«Ll@we igiesofiiceap e et ghannel.
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inferring states of the system environnent, or user
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data sources. [00121] What has been descri bed above
INEFdeds¥xanpl es of aspects of the clai med subj ect
matter. It is, of course, not possible to describe

every concei vabl e
6. The method of claim 1, further comprising employing the data processor to map

a common reference signal to other resources of the wireless channel as a second

function of the cell ID.

7. The method of claim 6, wherein the function and the second function have a

common dependency on the cell ID.

8. The method of claim 6, further comprising distributing the dedicated reference

signal or the common reference signal among a set of multiple transmit antennas to



conbi nati on of conponents or nethodol ogi es for

pur poses of describing the clai nedsubject nmatter, but
wW@e@9no7er di nary skill in the art may recogni zeCT/H82009/038268

many further conbi nations and pernutations of the

di scl osed subject matter are ﬁgssible. Accordi ngly,

the di scl osed subject matter is intended to enbrace

such a tera nndlflcatJon d vari
? Hitate gpwnij ftn? haitgpiaransRisgIoay eoqledf %afﬁ%é??&édlgnal or

g(grﬁllngﬁmfgltéhwﬁgmre to the extent that the terns
I ncl udes, " or "having" are used in either the

detalled descrlptlon or the clains, such terns are

nten S n a manner siml ar. th
ter B msthod s Bim S ket et ar Prieeierd s 0iRas the el
cﬁﬁn amt‘llftﬁ@éd)\bﬁlﬁikarhul\ﬁ?[edanltéhna tiah@higiGhAl M5 WHAT
IS CLAIMED I'S: 1. A nethod of wirel ess conmuni cati on,
conprising: enploying a data processor to generate a

PGAUeRGE rnfeﬁtl,(])d oé %thm@a %grcm th& rpua?ceﬁl ﬁj;ls Cfé) and X among the set of

enpl oyl hg P Gcessor to e

nebelaeNed pPoditasd a SREMENICRsdRCd S Wr&e@eaﬁveaslgmsﬁﬂra&eﬁuued by
channel as a function of an identifier (ID) of a cel

PESPERKNC HARHRIEAENTES &f theset. rG fuither whsisi B sef of #picBYasrige
cﬁt@§995&eor%(ﬁr8l6a?éAta&ﬁ)‘?&ed to a single antenna port
e

sequence to resources of the wreless
channel 3. The method of claim1, further conpr|5|ng

| bl ock. al | dt t
FBbr CXhoelbontR ehiROanRE<isghe TG B VRS @ substantally
RRANGNCKf ift frc&ﬂ&c%ﬁ&‘a%nocﬁc Qirﬁﬂamel-b ID’\Q%BQ{ fésﬁé%%ve antenna.

function provid In time or frequency based
on the cell ID for napplng the sequence to the
i sour.ces of e wreless annel he nmet hod of

ai 4, ap??f?‘t“ﬁ 9 ‘8‘6?4{3%@]“%“%%‘1“88? |°ﬂ‘§1pf1ﬂ8gf unction

baseda gita\WrelehiRk fdrhRcslrRfibaakesk hed BELintigsicd Tl proSidthg
MBSFN reference signal or a UE-specific reference

sqfqneﬂe sigalsTin avirpbesh gematunidatiprp, the setpfirhedulessipprirsingg
enpl o %‘gulta 1%%81?16 LR %gf?e%&r S % %ced?l%l?crcaff)? g ME g&? e?é’rgﬂ] 51gnal

Sl gna er resources o el ess chahne

secongdnfappiai ingstludd thhihetlocetes syinbbold of thBdedieitbd et fatnad s&lglﬂil to
6, wherein the function and the second functjion have
Eeéﬂ‘ﬁfﬁ?] el@’é}?@‘iﬁd’é ﬁ@yre(lﬁﬁs channgkay a fupction of a physical layer cell ID; and

memory for storing the function or the physical layer cell ID.

13.  The apparatus of claim 12, further comprising an allocation module that selects a

resource block of the wireless channel for allocation of reference signal symbols.

14.  The apparatus of claim 13, wherein the allocation module selects the resource

block based on an antenna port employed by the dedicated reference signal.

15.  The apparatus of claim 12, further comprising a resource module that selects the

function of the cell ID employed by the mapping module.

16.  The apparatus of claim 15, wherein the resource module selects a common

function for allocating MBSFN reference signals and UE-specific reference signals.



8. The method of claim®6, further conprising

distributing the dedicated reference signal or the
we@oenoen7pef erence signal anong a set of nulti pP@&T/US2009/038268

transmt antennas tofacilitate downlink nultiple

antenna transnissions for the3%edicated reference

signal or comon reference signal. 9. The nethod of

claim8, further conprising enploying a virtual cel

ID as the cell IDin conjunction with the downlink
Pl i pheaFRERINGE dLiRNETWES A fe: fuﬂ&ron-ﬂi‘@vﬂ&t iQflar resource
claim9 erein the virtual cell 1D is conmon anong

ﬂhﬁﬁm@MB@FPhngmnmaELmaw@emadd&ﬁ@&ﬁaowutshﬁdgrUésmadﬁesgnd&

shift for respective signals transmtted by respective

transmt antennas of the set, and further wherein the

set OTh@QQEMQaﬁoﬁﬂﬁniHpaﬂﬁﬁmﬂt one or nore base

stations. 11. The nethod of claim 10, wherein the

mat ¢ hth@gakeb‘@gn owdglei geneiiates a ssusveafitriagomymangesht speeific
eqyency based on the virtual cell ID at

ﬁgﬁﬁ&ms e%@%@e antenna. 12. An apparatus for w rel ess

C OMUtheGadpp@iESmod RN d&itdl 8y mBold @ eheloatRGSE1-petific reference
executing a set of nodul es configured for providin

vigpalite Freeurse glyaneatsial thy wisrlesschapiftanp seaone dignction of g@tphyswal
&mmggrtps conprising: a calculation nodul e that

nerates a sequence for a dedicated reference signal;
a mappi ng nodul e that al | ocates synbols of the

di cat ed refere to resqurce.elenents o
ﬁﬁ? rel iﬁ% alam&ﬁ%@ %?Ew‘é}qr GAMBFSIAS BR{ASH Ruion| e that
Ghidel Qcoﬁ;ggf e HQ&lXatE@fefé{eﬁ’é'e' sn@mi Becdrit6h tan sﬁérclﬂcr@feﬁence

yS|ca yer cel . The apparatus of claim1
sgnﬂheram@mwﬁmammgmaﬁaammaemkmomcmndmmemn@mmraekemns a
resource block of the wireless channel for allocation
of reference signal synbols. 14. The apparatus of

gb.ai MridapphenLoftidifel Bhhera thRphiBieM 18yt ebiend % 4 hetual D
resource %Iock based on an antenna port enpl oyed b

Wfémééén ewwhadtonad ef bacwildiagisana C%mumﬁ@tlcawmng@msntoﬁnd further

SRR Bk RGeS PR PRt SRS ARH oF o fbose saions

napplng nodul e. 16. The apparat us of cIa|n115, wherein
the resource npodul e selects a commopn function for

al-l ocbs mrpavssrn dametle nesredt Bisatigua i copblepisésrence signal
vﬁ&ﬁﬁb% ﬁf 5‘[@!1 fy Shénndl I?@sog%%ﬁ&tiéﬁ%s &fth% c@fnmojnzresource shift

erern the unctlon provides a particular resource
siofig the oesphBBleNnsingas ifisrtheon svhpredy helesis aardiofnﬁmdebﬁtween

resource shift for UE- speci fic signals.
atlp%

UREHSQRs o fheomultiygnienna samymanie éﬂ&%ﬂe&ﬂng%lﬁgﬂhﬁﬁ%lﬁ@wmons
SEME LA RSN nS SOMENE VL Mterthal AIRYT, Cel | - specific

22.  An apparatus for wireless communications, comprising:

means for employing a data processor to generate a sequence for a dedicated
reference signal; and

means for employing the data processor to map the dedicated reference signal

sequence to resources of a wireless channel as a function of a cell ID.



reference signal; and the mappi ng nodul e al |l ocates
synbol s of the conmon cell-specific reference signa
W@ 0098300t ce el enents of the wirel ess channel BGI/ES2009/038268
second function of the physical |ayer cell ID 19. The
apparatus of claim 18, furthetd conprising a
di stribution nodul e that provides a copy of the
edi cated reference sjignal or conmon cell:specjfic
?%f or Bhe %pr@raéﬁwp g g@&qr GRMBRYIBASSN T Smploying the data
Eésblat'&trﬁégﬁ@c&ﬁﬂﬂ}ﬂ RERKL O FRNARHERIM resdfoesd¥ehe wireless
pparatus of claim 19, mheréln t he physical [ayer cel
tiannel ased ort usdcohdfimotiomof the celhéd. ant enna of t he
mul ti-antenna communi cati on arrangenent, and further
wherei n respective antennas of the arrangenent are
bocat gfe @ipapiies S IR B, hadRr §bﬁ?ﬁﬁﬁ§:; 21. The
apparatus of claim 20, wherein the virtual |D enables
r ef er Bwews for giwaibusipabepry elothpdediratot ifedneesigiabpgarnce or of a
LSRR G ChERRLS WD AoGOTRN I SROMECSe SO o ATRAT
thie respecPlveganééhnas, furt her ereln noise 1S
saggemegedndet ween transm ssions of the multi-antenna
communi cati on arrangenent and ot her transm ssions of

t he afeaHgfenetitblishingdig etk iDes ayittards comBoade cachantogpa of the
y ol ' ot i na.

FRERLARHR et Ay SRR L6 e SIS symbols of

s8peeine eopios ofathe ddirtmteicbigreal srqaaiee. si gnal ; and neans

for enploying the data processor to map the dedi cated

reference signal sequence to resources of a wireless

shanngl u?er?)%%%ﬂl Rfct, 2omBlikingD- 23. The appar at us
of claim 22, further conprising neans for enploying

t he datemputocasddic tmgdvap camposmpn ref erence signal to
addi tignal resources of.the wirel ess channel based on ..

2 sechlE FEhIEPEs T6F c4liine ddofinufsr (G eneia d Seqpspc 195  Jpdicated
edr@tfMcldanal . Whtther conprising: nmeans for distributing a
copy of the dedicated reference signal sequence or of

a confreerone petrod sedesdpiyprabing deuenmeraiiqrdo mappbedgdreated reference

n nas [ ti-antenn ngenent ;. . an for
AR ABP TR el oP IR ERLRPPRIF R AR P,
each antenna of the nulti-antenna arrangenent,
éielding a mat ching frequency shift in mapping synbol s

- r eSpesenruciypgey ppdydief ghadp 2p Hyrter conyyiging 4 third set of

SSHRY B8 Gusing the computer to shift the mapping in frequency with respect to a

common reference signal.

27.  The computer program product of claim 25, further comprising:

a third set of codes for causing the computer to distribute a copy of the dedicated
reference signal sequence or of a common reference signal sequence to respective
antennas of a multi-antenna arrangement; and

a fourth set of codes for causing the computer to establish the cell ID as a virtual
ID, common to each antenna of the multi-antenna arrangement, yielding a matching
frequency shift in mapping symbols of respective copies of the distributed signal

scquence.

28. A method for wireless communications, comprising:



25. A conputer program product, conprising: a

conput er-readabl e nmedium conprising: a first set of
w@owed2(70r causi ng a conputer to generate a SePCBENSMW09/038268

for a dedicated reference signal; and a second set of

codes for causing the conputet! to nap the dedicated

reference signal sequence to resources of a wireless

channel as. a nction of a ceII I D. 26, The conputer .

pr ogr §RPI9 m@@ccf aLHPrOEESSPIHP 2BALYEG SRS Wp?lg?cﬁ‘glrsless signal;
thir delﬁgfo le thOGRS f&%ss%@’cdﬁ'd@&ﬁ& R IGATPESERithiR tﬁ@éﬁatlyzed
the map %g in freguency W th respect to a conmon
mgﬁdspﬂtﬁmsggnaﬂwh@ﬂaiﬁﬁﬁmuwmnymbmn¢rogran1product of

claim?25 fur r co se f codes or
causi fgP Pﬁ@%&ﬁ%ﬁm BFO %?08 s‘%\“f’@%‘:“s dS‘%E?}B@ reP‘F?eS‘lgna asa
flediisRbesh MLHRS QNCOarSiiah IRAHUEREYRE cfsighag OMMDN
reference signal sequence to respective antennas of a
nultl-antenna arrangenent; and a fourth set of codes

E&r C%‘F‘éc' N od o% c&%%'ét I%rth T co as?ng 1a$nt{fﬂ§1g%ﬁé inStII'lll?Ctl%% o% anon-

virtua conmron t0’ eac
?%bkm}@gﬁﬁﬂ@aqﬁﬁrangenent, yleldlng a mat chi ng

requency shift in mapping synbols of respective
copi es of the distributed signal sequence. 28. A
A ho?hé Rlothid o?lcleﬁﬁ 2% oﬂ%@f ﬂr%ﬂ? identifying the dedicated reference
conpri si ng: enpl oy data processor to §n§fyze
siyndiak a Ldi- slaecrfmefermtemgne] @ssMBiShaleferanpls@pahng t he

data processor to identify an instruction within the

anal yzed signals pertaining to a dedicated reference
31.9nairhe ARtholBP LA, hGeAQhiRIRCERABYink 2 fgﬁqe%ohfb@the
dedi cated reference signal as a function of an
c@l ID tordeasdd the Hl"gspdwé"lorrefﬁee:nce dlgmlrmdmccmdgﬁuattlonzﬁ.the cell ID

n128 rther conprising identifying
CE%%&??%$$ “@C%%ﬁﬁﬁysical si gnaling | ayer. 30.

The met hod of claim 28, further conprising identifying

t he dedi cated reference signal as a UE-specif c

$%f er Ehemetiogealclagn 38, B8P aneifrisingrryepleyiga alcomagon frhetion of
ﬁqPS{)] (c:i (%ogn 38]tihsgg 1%1??&?%9{@& ea(l:g eﬁj{ heﬁgﬁﬁ%t%rence signal.

UE-speC|f|c reference signal and a second function of

the cell ID to decode the MBSFN, reference signal.
33, The method of claim 28, further comprising:

obtaining a common reference signal from the received wireless signal and at
least one of:
employing the function of the cell ID to decode the common reference
signal; or
employing a frequency-shifted variation of the cell ID to decode the

common reference signal.

34.  An apparatus for wireless communications, comprising:
a wireless communication interface for receiving a wireless signal;
a data processor for executing a set of modules configured for analyzing
received wireless data, the set of modules comprising:
a parsing module that identifies an instruction within the received

wireless signal pertaining to a dedicated reference signal; and



32. The nethod of claim30, further conprising
enpl oying a common function of the cell ID to decode

W@ b@wEd7epeci fi c reference signal and the NMBSHACT/US2009/038268
reference signal. 33. The nmethod of claim28, further
conprising : obtaining a commh reference signal from
the received wreless signal and at | east one of:

CTl YT e IS G OGSl ke S562H. 108

fnBALEOEM BVOA 4 &4 tYﬁfshﬁ&% ﬁlqu%tll;@i wbikss! s%ﬂa? decode

the common reference sign apparatus for
Wi rel ess communi cations, conprising: a wreless

SO B SR SHLREE Rt B SRS AR, e msrcion
H’Qﬁhtbl ﬁ%na@fﬁgflé}&kl Rﬁ’ocfo%th@ﬁﬁﬁhﬂélpﬁgméaﬁl%gleyﬁﬂ)tcyml el ess
data, the set of nodul es conprising: 'a parsing nodul e

that identifies an |nstruct|on within the received
i rel al [t ing Lo C renc .
é\eii'gnaﬁﬁg aI?P gar%usa% a yrsnf‘ésép r\?’é‘l in thteﬂ)%?s I%E)% qe d?tﬁgm%es f:fle dedicated

e et sichal &f £ VE3BIEN Sikfildr a&$E-§pefchﬂtC§1gI(HD. of an ID of a
cell transmtting the received wreless signal. 35.

The appar at us of claim 34, wherein the parsing nodul e

pelent Tfl aﬁ ahfnu%t El?[ﬂlefr t %ﬁsﬁ %ale tﬂ)gl +@(¥L§%thatr%mploys a

protoco n a physical 1aye pro 0Cco
Ay &matiors obthe (cbldi ot decddbl dred B-splwefipasfang sigalbel a second

eterm rence signhal, as a MBSFN
gFﬁH%?O eﬁegﬁ) g §ﬂ§§§N' ncgpg&npar at us of

cl ai m 36, further conpr|S|ng a sel ection nodul e that

enpl oys a first function of the cell ID to decode the

BE-s p@hd: apparates‘ efrénoe3’s mdwedin thedirst feergmmndinfl tincsccomd Biction
the code t MBSEN ref erence signal .. 3
RSt BT R aeF S0 AP RIT he L PRs R di cell ID.
and the second function provide either a different

resource shift or a conmon resource shift based on the

8%l | hﬁaEQWMHh@WéﬁﬁthNﬁ@ﬁﬁﬁ claim 34, wherein: the
o ol ' ; -
and o 18 R SRR BES SO R el S BN rdl 9T e

cel | {hanalysia nfddﬁtﬁt&ﬁ}ﬂyyﬁhb ﬁhﬁdoﬂ af ihatckMDOdr 4 f&uency-shifted

function of the cell ID, to decode the combn
Y&tabioB 9¢ gle@@cﬁ&n of the cell ID, to decode the common reference signal.

40.  An apparatus for wireless communications, comprising:

means for employing a data processor to analyze symbols of a received wireless
signal;

means for employing the data processor to identify an instruction within the
analyzed signals pertaining to a dedicated reference signal; and

means for employing the data processor to decode the dedicated reference signal

as a function of an ID of a cell transmitting the received wireless signal.

41.  The apparatus of claim 40, further comprising means for obtaining a common
reference signal from the received wireless signal and at least one of:
means for employing the function of the cell ID to decode the common reference

signal; or



40. An apparatus for wreless conmmunications,

conprising: neans for enploying a data processor to
W@rabg2e9synbol s of a received wrel ess si gnal PCHES2989/038268

for enploying the data processor to identify an

instruction within the anal yzZ8d signals pertaining to

a dedicated reference signal; and neans for enploying

the data processor to.decode the dedicat reference

si gnal"°&¥ 191 ployingf fa?qugﬁcx-@lg?d Yarggon ﬁ@rfg%tmor%&le cell ID

the reRic¥gdmWicb@hRRSRIGRaLignl. The apparatus of

cl aim40, further conprising neans for obtaining a

common reference signal fromthe received wrel ess

ﬁjgnal and ?t | east on(% ?f: means for enploying the
nct 1o E RECLEPPYPCL §OYFRBEYHE t he conmon reference

si gnaj coRpieARadiINE nRARMY XbAGrigSinkT equency- shi fted
variation of the function of the cell 1D to decode the
c onmrof first etrad sedesdpryeraising 4xomyutes ip employ prdgy prasessor to analyze

B dolfggfa Pe%ei 5(# s‘?’viirggz:ssﬁ I‘fa?'n'pm er-readabl e _rredi um
c,yorrpr|3| ng: aftirs Set 0f codes for causi ng a

conput escoh® s@iflcodesdoti@tuginp tiREQsHRItertto capalyyEe dsy Frslessor to
of a received wireless signal; a second set of codes
fdsptifyzand psigpctipe Walbirptlhe epaly g deignabipariingios dedisatedgeierence
gign?hd tify an instruction within the anal yzed signals
pertaining to a dedicated reference signal; and a

t hi r da getd sef ofades fdr@nusi@titic sgmbhier tormpibe thet dateprptayor to

t he data, processpor to decode the dedi cated reference.
dygaafheLs IeARAREETORC HENZAS A 51REtio8 Ofap fﬁpgaﬁglmr@%wamg the

tEVE@ GBI e i qel ess signal. 43. The conputer program
product of claim 42, further conprising: a fourth set

of codes for causing the conputer to obtaining a

nmon, ref erence signal .fro he received wreless
19 gnaiaFomaie inpfrdiitogsdt SR g EhYC Ry e
COMpuf esurthefdf doRdStor @AY the @BMP ¥ I Wbtdibme tal Bfmrddn reference
the cell 1D to decode the common reference signal; or

gl diona thierreepieadoyire pistsigaal angrd ffth st oftodasdor eausing dhe computer
%fattl&%t (g:neel Af: ID to
employ the function of the cell ID to decode the common reference
signal; or
employ a frequency-shifted variation of the function of the cell ID to

decode the common reference signal.

44. A method employed in wireless communications, comprising:
employing a data processor to generate a set of common reference signal
resource elements comprising a number of common resource signal elements; and
employing the data processor to generate a set of dedicated reference signal
resource elements comprising a number of dedicated resource signal elements, wherein
the number of common resource signal elements is different from the number of

dedicated resource signal elements.



decode the comon reference signal. 44. A nethod

enpl oyed in wrel ess communi cati ons, conpri sing:
weppbon7ay a data processor to generate a set PET/USI0AWOBS268

reference signal resource elenments conprising a nunber

of conmmon resource signal el effents; and enpl oying the

data processor to generate a set of dedicated

reference signal, resqurce el enents conpr.i sing. .a nunber
8. dedne e delimAd. élrfg*ﬁraior%rrr&@ﬁr%p OYifig A &irpHepower for at
RUERBE d08icHOITRBuLE §%!g ICFerii@BAY aCbRTBRL §oﬂuﬁmf¥ kdsh&fceRignal

fromthe nunber of dédicated resource signa

elcmgent s. 45. The nethod of claim 44, further

conprising enploying a different power for at |east

one dedi cated resource signal elenment and at | east one

QMDA @5 8HS %m?lc@@é'in RiBrBNEomBnicATbnd PR RsHS:

enpl oyed I n wrel ess conmuni cations, conprising: a o
dat a prefe@serepsor Hir cagadgingruchensrtadadildts wiscless communications,
acil.itate wr.eless, co ni.cations, the instructions

DR TR L AR EEITENGTY Ganer ate a et of

conmon r ef gepeR aNcgdBdoniBSOITEEn®! BRSO Pleinsh BGomprising
nunber of comon resource signal elenents; generate a

3 BHMBEr f CAMERATESQUES Y SHE elegIcYBal resource el enents

conpri si ng f ' e j L
ol oment s, ERSr A RS o e R T R0l Rhnents comprising

e hembat of dedicdicl fesoert sighainelthentsiuviizecin dic exbier af eemmon
resource signal el ements; anqﬁne ry ggr,sto ing the

fNQyIFe igng icmepys is-fiféerg figm theugpbe phdedicpsed igpiires yignal

Lo cARPalqat us enploys a different power for at |east

one dedi cated resource signal elenment and at | east one
commomemesyior seriggginainselatioent . 48. An appar at us

enpl oyed in wrel ess comruni cati ons, conprising: neans

for enploying a data processor to generate a set of

FPMOMhE S5 RELOCEr FABNA], WHRRAY IHEQpFAreRE Bhp1R AR fisiethAver for
nunber of common resource signal elenments; "and neans

ftdease apt dediengeck igeouden gl slemesband: a lgfehencarommonsigsousge signal

%ﬁ@ted ref erence signal resource el enents
conprising a nunber of dedicated resource signa
el ements, wherein the nunber of conmmon resource signa

elements is different fromthe nunber o
An apparatus employed in wireless communications, comprising:

means for employing a data processor to generate a set of common reference
signal resource elements comprising a number of common resource signal elements; and

means for employing the data processor to generate a set of dedicated reference
signal resource elements comprising a number of dedicated resource signal elements,
wherein the number of common resource signal elements is different from the number

of dedicated resource signal elements.

49.  The apparatus of claim 48, further comprising means for employing a different
power for at least one dedicated resource signal element and at least one common

resource signal element.

50. A computer program product, comprising:

a computer-readable medium, comprising;:



of dedicated resource signal elenents. 49. The

apparatus of claim48, further conprising neans for
weppbon7ag a di fferent power for at | east one BEHUSADL0B3268

resource signal elenment and at | east one common

resource signal elenment. 50. ® conmputer program

product, conprising: a conputer-readabl e nmedi um

conprii ?i ng:a first set of codes for causing a conputer

to enplEy ¢ GAPISTPHERERER PETYLH& SPBIOY 2<kfa IPoEHrfipgencrate
L S0 DGRl O AIncE GRONTERURLANERLRs CRARHIR M HrR8mon

conmon resource I gnal elenents; and a second set
oRowodegniletcnpatsiang t he conputer to enploy the data

processor to nerate a set of dedicated reference

51 gt Sroeud o 28 a1 Sran CeSBh ARt R Riplser B A Processor to
sartiaak est JTASAUEE r BN silaf PRBlRe pl@ﬁﬁh@'c@nﬁpﬁ@inf@ WH@ber of
of conmon resource signal elenents is different Trom

derbcatethisequred sighead iclsarcats, wastsir he nyingeradf comppamtesource signal

elements is different from the number of dedicated resource signal elements.



