Al RLI NK SENSI NGWATERMARKI NGREPEATER BACKGROUM) OF THE DI SCLOSURE [ 0001]
Wrel ess repeaters are commonly used in comruni cation systens to extend the
range of woossmzamd7gati on system or to provi de accessi bi Pcryuse@sooner age

hol es within the comunication system 'el'ﬂe repeater can be configured to
receive a transmssion at a first frequency and retransmt the transm ssion
at a second frequency, hi sone enbodi nents, the repeater can be a single
frequency repeater r L1 Skgna Y2 as the
recei ved signal. ﬁ%ﬁiﬁ%ﬁﬁ&%@%%@ﬁﬁéﬁl rectional
repeater. The repeater nmay receive signals froma |l ocal region and
retransmt themto a renote receiver in a renote region. The repeater my
al so recei ve transm ssi oNSgARBROENTEORIEIE €ISCNO/MRE etransmit themto a
receiver in the local region. The bidirectional repeater nmay be transparent
to a w rel §8801donWirelesatapeatersranm sarinoely vspdkinatonmgunicationsystems teeextemgi on.

That is, t W reless transcei ver operating.in the .r.enote regi,on my

oper at o5 n IEHEREERES FRERLEARer PSfoEt Yidp S Eai ther I RGO GPFGEEy SPIen 1 a

devi ce in tykehih @eAdontiBiiOfiondRsteMBITHE peafr aMEBEcIiBlrddtto kscefREMUNI cati ng
through a repeater. [0003] For some conmuni cation systens, the |ack of an
awar eness ttrasmission@ha birs dreqvenclyiand reteangrpd tlag trangmudsranajle secand grequencydoes

not pose any communi cation.issues. However. .in other conmuni.cation.systens,
't can be aUvSRESEESHEE, HeTERH Tkt f Smelrdrler ST R Al SHEHe use of
a repeater gighai £ GevafiedBdquericy dsike reb &0 dighul Ti me Di vi sion Multiple Access
(TDMA) communi cation system such as a G obal Systemfor Mbile

comuniqgat i ( ] | | @n: ' l.cati-on
dovi cod oy dBHIC T sBtAE GaDRORRHRLE R Al RaepBEk:, MheTENIPLES

recei ve conmmsteivedgnangomiradova réfseast mirbosmit thah toiaasmblerecdivee it amametecat i on
devices may be assigned a transmt tinme sJjot that is relatiye to the timng
of the recé’F%’@nng? Tepefss gy pIFO TepelvE HRISIISSOPH HOMEDs FanQte Frgioaigdni t a

signal sli %@%éerfégf;ﬁ;u%% EE@ce%? DG Yodaf Pc%ﬁ)gﬂ tTHeibfi@re%hQﬁaltr&ebleﬁf%FHﬁ pate for a

propagati o rom the comuni cation device to a rece€lving base
st ati on. Hdvemsparentdo e evireless camimunichiiorktrgdse¢iver operating in the remote region.

15  That is, the wireless transceiver operating in the remote region may operate in the same
manner as if it were communicating directly with a device in the local region, and may

not be aware that it is communicating through a repeater.

[0003] For some communication systems, the lack of an awareness that a
communication link is operating through a repeater does not pose any communication
20  issues. However, in other communication systems, it can be advantageous for a

communication device to be aware of the use of a repeater in a communication link.

[0004] A Time Division Multiple Access (TDMA) communication system, such as a
Global System for Mobile communications (GSM) wireless communication system,
active communication devices are allocated receive time slots in which they can expect
25  toreceive communications from a base station. Additionally, the communication
devices may be assigned a transmit time slot that is relative to the timing of the receive
slot. Typically, a communication device can transmit a signal slightly before the
assigned transmit time slot to compensate for a propagation delay from the
communication device to a receiving base station. However, a communication link that
30 includes a repeater can have additional delays, including the propagation delay from the

communication device to the repeater and the delay through the repeater.



I ncludes a repeater can have additional delays, including the propagation
delay fromthe communi cation device to the repeater and the del ay through
t he repeavenro§dd@®sB W rel ess communi cati on systens nay @csascovsor@er at e
position | ocation applications. The position |ocation applications can
operate based in part on a time of arrival of one or more communication

syatom o AMBTD Bibioaeotir i ORees s El R retfl S8 Beem or o
Uni ver sal  MablidaBiod$! BeQsoabndstaion aBylsdatoh ddhTopratd lsed alpdiEorbatiRgd ogn & GSM
a

system or ¢ system can incorporate a_position |ocation systemwhere a
nobi | e st atadval ofensietraengicaBIRYication signals. Bese@miphe, savireless cammupicagpn

e sof SHPE g o 8Os sbitE"s LAAEDRSA Mol aBRe CPAIRE Poo® SURt "
abl e t o5detemimiRcafibn 8gteih aire UhikerssifMabitd TelbcopimiitieationB3stead(NIFSnthat The

repeater contributes to_a signal del a&%Addi tionally, the aggregate
propagat i oreanbf hgsefl opm G lsm arae P systahean Misomasate 3MQSHTIRR focpHoR he

nobi | e st at | eflect. qggg ' . si gnal
traveling fsbl%rgnmt grggggﬁggg{aﬁéﬁkﬁ ‘?céc. yclttsgloteﬁfe&rm |4@%§?t gn?%tﬁﬁg%ﬁerefore,
i ncl udi ng tdmeval epsighals from hmbkiptoasestatiadsi on | i nk creates an inaccuracy in
the position location system [0007] Sone comruni cation systens reduce the
I naccuracy i |l 1R sth Q6P ki SYGH 18 TRIB tHDub R BEGcate?, tRY moHO kihfidtl N9

t he repeat Pgbazsﬁg%seitﬁénaf source v}%n 1t hegyraeepeatu%}? i?i ncl udeo(l) as pért of

t he corlflunimatnabelableko ddthenine paat@wate fimend arrifeh bf theedpeatedaigialrillie sour ce,
for exanple by applyin wat er. k to.the signals relayed by t r epeat er.
[0008]  The reaeBrbis bt S Mglave ddait ol dhEpert e W Reartio 060 O gnal &
that are relgy e baddQalioP® tRE repBster AditRéh RMHe ARBIL HaliODmay abfdccaRRy ed by
the repeater can identify the particular repeater as the signal source. For

exanpl e, t heflect ppeapegatiardalan efraragnel trawdligg dronp{hethasesiattan dirastiytatieng t he

signals that .are. rel ayed t.ne repeater.  The .FM signature used to nodul ate
the ' gnal el 34y 1 porelife BEPTREIR Pt af A oAU B o MRS Rl ¢ he
repeat g5 caﬁadaﬁraepﬁfmlgbﬁdoﬁmcumregmhk the repeated signals by applying an
Anmpl i tude Modul ati on (AM, Phase Mdul ation (PM, differential delay

modul ati on, [09(57] S 6 d Eg}%u}ﬂ%&?onogysfgﬁlq %cﬁltcla A ithcthh%yril? B 58§1ﬁ9n Rlcgid s-

system having repeaters by identifying the repeaters as a signal source when the repeater

is included as part of the communication link. The repeater can be identified as a signal

source, for example by applying a watermark to the signals relayed by the repeater.

20  [0008] The repeater can be configured, for example, to modulate the signals that are
relayed. The type of modulation and modulation signal applied by the repeater can
identify the particular repeater as the signal source. For example, the repeater can
watermark a si gnal by frequency modulating the signals that are relayed by the repeater.
The FM signature used to modulate the signals can identify the particular repeater. In

25  other embodiments, the repeater can be configured to watermark the repeated signals by
applying an Amplitude Modulation (AM), Phase Modulation (PM), differential delay

modulation, or some other type of modulation to the repeated signals.

[0009] Therefore, to extend the range or to provide improved coverage within a

wireless communication system, a system operator can selectively add wireless
30 repeaters. The system operator can also configure each repeater to watermark the

signals that are repeated to identify the presence and identity of the repeater in the

communication link.



[ 0009] Therefore, to extend the range or to provide inproved coverage
within a wireless communi cati on system a system operator can selectively
add wir elweoscapessers. The system operator can al so corCirgiseesoambi
repeater to watermark the signals that e repeated to identify the
presence and identity of the repeater inm the conmunication |ink.BRI EF
SUMWARY OF THE DI SCLOSURE [0010] A wireless repeater configured for

i npl enentation in a wireless conmuni cati on systemis disclosed. The

repeater can be confi gur eBRIEF SEMNARYOU THEDDISCLAOSUREMUNI cati ons usi ng
vari ous tygﬁa of airlinks in a wireless conmruni cati on system The w rel ess
repeater c 10c) Jareless genspte confmrsdyior Haplewenighein nwitelesre of airlink

bei ng supp hﬁﬂlPﬁ . h ﬁfe?{ j.vely apply a
repeater i Si%ntl y?a%%ﬂ%{t%??ﬁi‘?f&lg%eﬁé%&%g a egg?ggé]%énn%%ﬁree t(_E %’/g"g"te@%ea&?{n i nk.
The r epéat ecbmadcakteconomidriicatioas using paiousdimma loff yirkwarin awiegesat i ng bandwi dt h
for supported airlinks and ;i,gn Coiﬁigure t he . t&er mar ki ng applied to
signal s wi tRIPHHCANOR ST s 1BE S ShIPRacHendReEee arscpivakeontigntedty The

di scl osure s%fﬁ%ltﬂgﬁy%e%f%ﬁﬁ&ﬁéﬁga@@saé@sy PRV R e gég@%#éaﬁ&qhgpdm e

configured to sel ectively apply a watermark to at t one channel in a
repeat er opeleativelyaprind répmstedidentifysng wabarmaark dm & sighaldiagethdn thaitgpeofr ecei ver

configured t eceive a wireless transm ssion, determne an airlink
corres pondiaﬁ% 'o%g? rqujgtg’f 3y BB FTER tOtH‘?’é‘o&F"f‘l@f ey a{lfﬁ?féﬂ’i‘%gﬁ-‘@ﬁ’}d%rfﬁf
gener ajg tma?ls&fadra@ﬁnﬁg £1¥dan RBARELrE PhePRAtErmPMinb pRidd tb Jenals QR dad thEhe

di scl osure also includes a wreless repeater having a watermrki ng nodul e

conf i gur ed channelq kased grethg dgispted airlinks.ermark to a forward |ink channel in a
repeater operating band based in part on a control signal, and a receiver

conf i gur ed [0@11]eCBievdisdogate indhidey/a Firefesd wpeder Hatth g Raegh S kinBGhaiig t he
forward |ink channel in the repeater operating band, determne an airlink

cor r espondicABiigwed teselastiviely apply arvatermagie fo 3tleashone dhanerl e wpsateng a pi | ot

channel w thAiLn.: ' o AN ener.at e contral. signal to
sel ectivel ;oliig%g%gga%@a I s%%ﬁ%ﬁ?ﬁ%@k&% %g%g‘%recogggggg%reﬁﬁlﬁ 3on the
airlinkS [ Gaieddss Tansmiissionh,aletenaim mamilink lcogepoading thadent a paitRnhBlikd Ng a

wirel ess . .. . . .
wireless transmission, and generate the control signal based in part on the airlink.

[0012] The disclosure also includes a wireless repeater having a watermarking module
configured to selectively apply a watermark to a forward link channel in a repeater
operating band based in part on a control signal, and a receiver configured to receive a

20  plurality of forward link channels including the forward link channel in the repeater
operating band, determine an airlink corresponding to the forward link channel in part
by demodulating a pilot channel within the forward link channel, and generate the
control signal to selectively enable or disable the watermarking module based in part on
the airlink.

25 [0013] The disclosure also includes a method of watermarking a wireless
communication, including determining an airlink in a channel of an operating band of a
repeater, and selectively applying a watermark to the channel based at least in part on
the airlink.

[0014] The disclosure further includes a wireless repeater including means for
30  determining an airlink in a channel of an operating band of a repeater, and means for

selectively applying a watermark to the channel based at least in part on the airlink.



comuni cation, including determning an airlink in a channel of an
operating band of a repeater, and selectively applying a waternmark to the
channel baeedocat2d7east in part on the airlink. [0014] TireTdiss@isosune
further includes a wirel ess repeater inczi udi ng neans for determ ning an
airlink in a channel of an operating band of a repeater, and neans for

sel ectively applying a ©rp PW? |l east in part on
the airlink. BRI EF DESCR\IN(I@I'I]L'Iﬁ%\llarIH (EI'HE% %Rgﬁﬂﬁa{% features, objects,
and advant 8@ of Tlg’:nﬂsamaseth ectgfand ]Eaévaﬂt&gﬁ ?ﬁmmdmrx]lbﬂtlt; Egﬁgirrﬁsc?ggféu‘ﬁigo?g ﬁ nt
fromthe detailed description se r el ow L

vm'rt h the dr% (\?\%nrl]% e ?‘P%Ffr’ih_omi @%hgﬁﬁ?ft‘?ﬁg%“mﬂ%‘rsq f"i@‘t}e&"\é?"éﬁ%@kﬁ@mral s.
[0016] Fi gubsjuhdiidrSwith tHethwRBAlin Wh%kmééle@aﬁfﬁg%(eéar fle AR IR BE. 2

Wi rel ess conmmuni cati on system having an airl sensing water rrarrf F‘tn%

repeat ek. Figu.e |B,i.s an exa e.of a sp ctrumﬁlla ram of e

Wi lrOeI esé cg%ﬂ cati gfl sr?/?fxé 3%@8“ q?ell%#‘ FERAPR: 3?6@‘?8 lﬁbﬁ#%wfeleﬁ a
functi onal cbinnninidi'tiagWsﬁ&rﬂhaﬂﬂ%:@@’@i@ﬁﬂ{@ﬂﬁngfwa@é}nﬁﬂﬁﬁ% ﬂ:g?a?t&f.‘s' ng

wat er mar ki ng repeater. [0019] Figure 3 is a flowhar an enbodi ment of a

rocess th be [ £l 1.nk._sensin er nar ki ng repeater.
DETA LED DR pri on R R BRIP4 SR AR e PELE et or

conf i gur ed commuaicatiomsystdn shovap@aiggediagnal s can facilitate the _
identification of the repeater as a signal fsour ce. H0\r/]vever, tPedva_rl ouisS
types of gyrar Ki ngy; 3 I 0 re ed..si gnal s,
dggendi ngm@?\(ﬁtsgsel par ?ﬁ%ﬁ?%%ﬁﬁgﬂﬁc%?éﬁ%dﬁ%ﬁ%n %ﬁg%ﬁmslﬁtgﬁaéﬁé‘lr&gfer! stics
of thel@i gaedsmgbwitemparkingyepdatey. t he repeater. Some wat er mar ki ng techni ques
can have detrinental effects on sone signal types. For exanple, an FM

wat er mar ki pap19pnf i gUFRkIrOB i BNoWaUE AIHehHSdE ?B%EHR)’&esﬁ'Mt%a grtain types
of CDMA signals. FMwaternarking these types of sighals'in a repeater may
resul t in Berdfegeddatancirlink sensingsvgeamnarkinglregteatenr  degradation in the ability
of a receiver to denodul ate or otherw se recover the underlying data.
[0021] A wireless communication systemsuch as a CDVA wirel ess

i cation
commini ca DETAILED DESCRIPTION OF THE DISCLOSURE
15 [0020] A wireless repeater configured to watermark the repeated signals can facilitate

the identification of the repeater as a signal source. However, the various types of
watermarking can have different effects on the repeated signals, depending on the
particular watermarking implementatioﬁ and characteristics of the signals being relayed
by the repeater. Some watermarking techniques can have detrimental effects on some

20 signal types. For example, an FM watermarking configuration may have adverse effects
on GSM or certain types of CDMA signals. FM watermarking these types of signals in
a repeater may result in a degradation in the signal quality or degradation in the ability

of a receiver to demodulate or otherwise recover the underlying data.

[0021] A wireless communication system such as a CDMA wireless communication
25  system may be upgraded from its original configuration to incorporate system
improvements, which may include additional communication protocols. For example, a
CDMA wireless communication system may originally be configured to support
communications in accordance with Telecommunications Industry
Association/Electronic Industries Alliance (TIA/EIA) IS-95. The communication
30  system may migrate to versions of the CDMA2000 standard. Thus, the communication

system may, at times, support 1x EV-DO, 1X EV-DV, or CDMA2000 3x



system may be upgraded fromits original configuration to incorporate
system i nprovenents, which may include additional communication protocols.
For exanpwe,20@/2BVB Wi r el ess conmmmuni cation system nmay oPCgiusadosy2ivel
configured to support communications in accordance with Tel econmuni cati ons
| ndustry Associ ation/Electronic Industries Alliance (TIAEA) 1S 95 The
comuni cat i stem m grat.e t.o versions. o CDMVA2000. st andar d.
Thus. the COMERITCATHERY sohie'tmmiinarion GF i vaiibus ??&%&%Oﬂl&mwg% | X EV-DV,
or CDVA200Cechnotygiasni cati ons or sonme conbination of the various CDVA
comuni cation technol ogi es. [0022] A repeater originally configured to

wat er mar k | Cgly& | i | r .

comuni cat i @r)l%ﬁs uch a%%%%%&c%@%\%%%ggw cﬁgg%atmns

conmuni cat imay eysineetcesnphoe CDOM Asiopmaouticatiops suchcstle BWVDIQIXK EViAyer , t he

waterrrarkim i% performed i.n the repeater, as origi nalﬁl?’a/ configured,

may have a 0gp &ép thesonuppRigationsysier eyplves to PRt EBPROY eehnadeey.- For

exanpl e, - PMINGLRE TR KhfdinftingSs B1AMLATS Motk @td, ﬁbﬁﬁnﬁ’c@ﬁi%h@&s’ el
f S y appro

that the perfornmance of the communication Iink egr ade Xi mat el y
1 dB or normay haveatinase efiietaocestairbiypescbidhe CRMA cpmnafmicativer Rer dsampik, t he

signal chargcteristi.cs, applicatipn of wat er nar an result in 3 dB or
nor e degramivﬁﬁerfrﬁﬂﬂn% R e 4t ?%ﬁrsp!eﬁ@c_:t ‘{“o’s‘zg?"ﬂ’(ﬂ%&g%s %b@aﬁ}’?ﬁnt, t he
syst em operRfmaRy of esdobdhiniciRadRki S Radddy HPRAIBEBS dB6r S%ad e rol | s
out support for each new technology. A system technician may reconfigure
each ofl0t heothespessanses bpead an the type v matengatkeaidrthe signdl ahamacterisbsced ef fect s
on the type of. co nication relayed hy.yhe repeater.. In sone instances,
the techni ¢P gf ca&r@% RGN %m’trﬁ%u?trlggedg 8limf’5€p‘§e|$fat afignuin g ommmIgation
process. |nigkuch enbodi nents, the system operator may, for exanple, prefer
a position location anbiguity over degraded system performance. [0024] The
repeater e ' t i ' [ . Il ow.a repeater
to be conf ﬁgﬁmﬁéﬁ& 00?16%:6?0% {eﬂrngeg]?’ dé‘?ﬁsl g‘}(gﬁ&%‘ég&ra ggglg%l‘gzﬁ%g%oiﬁ crrude a

recei ver t hageates astrfsygumadilé outrsapgory for tlch ovoahioléHat A aysterh eechficlaal ayed

by the repeater and sense the ) ) )
15 " may reconfigure each of the repeaters for a watermarking technique having reduced

effects on the type of communication relayed by the repeater. In some instances, the
technician may reconfigure the repeater to omit the watermarking process. In such
embodiments, the system operator may, for example, prefer a position location

ambiguity over degraded system performance.

20  [0024] The repeater embodiments described in the present disclosure allow a repeater
to be configured for different airlinks. The repeater can include a receiver that is
configured to receive the signals that are to be relayed by the repeater and sense the
communication protocols present in the one or more channels of the repeater. The
repeater can then configure a watermarking module to provide a watermarking

25  implementation based on the sensed airlink that minimizes or eliminates signal
degradation in the repeated signal. The watermarking module can provide one of a
plurality of watermarking implementations. The plurality of watermarking

implementations can include an implementation that omits any watermarking.

[0025] Figure 1A is a functional block diagram of an embodiment of a wireless
30 communication system 100 having an airlink sensing watermarking repeater 130. The
system includes one or more fixed elements that can be in communication with a mobile

station 110. The mobile station 110 can be, for example, a wireless telephone



comuni cation protocols present in the one or nore channels of the _
repeater. The repeater can then configure a watermarking nodule to provide
a wat er mawbi2og/i2pgrement ati on based on the sensed airli mkTiusadosmeovbni zes or
el i m nates signal degradation in the repgat ed signal. The watermarKking
nodul e can provide one of a plurality of watermarking inplenentations. The

it ' ' : ' Walo n.ipplement ation
Phat "o 1o SaByEd Portrld abdtR B Easbnanre P BRHDE oAbl Wrar agr am
f nbodhererpmofunicativn etardads cnmmuciuda tforoexasydd, GEMOWABMANGn@N airlin
genginng wgt I b epeat e : teT l.ncl udes one or nore fixed
ol ements ¢ K VRZROB gD LN ER: ilgﬁma& FORMe089 3k i dhe mpbile siadomobi | e
station 110 10a8n bea pbREbIe¥AAR Bobile Wiif, %L%%%ﬁ&h@ﬁ&ﬁ%&&fe', Q%H&agﬁ’m%?er ate
according to one or npre conmmunication standards. The one”’ or ror
communi &at ilhe mehiledtation 1d @mayradsaiterefeied t@xampio_lia_l,le @Mba_ r?iﬁﬁldﬁc?mnﬁl, %)(I\J/Agg 20
be.a por t 2B e 4 spipirenfR porg aieprsditheifonencl ature, &
stationary unit. The npbile station 110 may also be referred to as a nobi | e
uni t, a modPP%]t eFheimebile sdatipnell Ortrpipalhagommusmicatesyuith oaeor marefmst sibtiens a

hone, and | e bile .station 1 typical l. | cates
\?\/ith one orltzgig)?}eugg)é}elérgg g‘?l %tgﬁggf (gecg?eli%g?wﬁér ﬁﬁ@é%g?é{?ué’%ig er ed

cel | ul ar t ayieaily cohenurmdité ithtthd bad sthiifn, bt éxatntid C20Y, ¥hat BrORIRE GRL € Wi th the
base station, for exanple 120b, that provides the strongest signal strength
at a rdlei vEPSGSt PEnpl slkengthh#i 3 recejyerwidhin thegnobitosationTHe. conmuni cat i on
system 100 can include a repeater 130 to extend the coverage area of a base

station, fd0025}arfHesondmication systpaa00 cad BRlelan rissater WB0 &) @8énd @peat er t hat
Is configured to sensg the ai.rlink used %the signals fromthe base

station 1262VTagrAtPapkabase stetign.danexample [2ay, skhegengates 1 3 em b%WéLfﬁbﬁT iat i on
b d i | £l : : dical |y
Sence the’ hcpRNalR SANEREA R fcobithe st LRAMIAE A4, B AERRSGARR ) o
the base stldf4.ohe repéderadd cae denedjusbewauphrkdniptenzenBaiva bStedtih partGant r ol | er

' ' signals t d_f t he, appropriate
base stati SReRsORvERE 150 Ehonme | At broornbetipeters iak REbIPELSBI chi ng

Cent er watermark implementation.

[0028] Each of the base stations 120a and 120b can be coupled to a Base Station
Controller (BSC) 140 that routes the communication signals to and from the appropriate
base stations 120a and 120b. The BSC 140 is coupled to a Mobile Switching Center

20  (MSC) 150 that can be configured to operate as an interface between the mobile station
110 and a Public Switched Telephone Network (PSTN) 170. Therefore, the MSC 150 is
also coupled to the PSTN 170. The MSC 150 can also be configured to coordinate

inter-system handoffs with other communication systems.

[0029] A Position Location System (PLS) 160 can also be coupled to the BSC 140.
25  The PLS 160 can be configured, for example, to store position location information,
such as the location of each of the base stations 120a and 120b and repeater 130 in the
communication system 100. In one embodiment, the PLS 160 can be configured to
provide the information to the mobile station 110 such that the mobile station 110 can
determine its location based in part on pseudo ranges to multiple signal sources. In
30  another embodiment, the PLS 160 can be configured to determine the location of the
mobile station 110 based on pseudo range information provided by the mobile station

110. In the latter embodiment, a network server (not shown) in the PLS 160 can



(MSC) 150 that can be configured to operate as an interface between the
nobi l e station 110 and a Public Switched Tel ephone Network (PSTN) 170.

Ther ef or ewot2hes/dyBG8150 i s al so coupled to the PSTN 170. pClmashdSoidmd1 can

al so be configured to coordinate int er-system handof fs with ot her

conmmuni cation systens. [0029] A Position Location System (PLS) 160 can al so
be coupl ed . . ' far. exanple, to
store posi tée,(;% glcl:a Ig#%ﬂg?%?ﬁaﬁ%@gaﬁﬂrp%@%tﬁ%'ffl{))agi;érﬁgensmg ﬁé’&&ﬁ’eof t he
base st ati onebil29aicmnld0120b and repeater 130 in the conmunicati on system
100. In one enbodinent, the PLS 160 can be configured to provide the

i nfor mat i oryobso]t NeigHROIB & aAledbinfl drhQpsithith H%gfarﬁ SEMITRRINGs ﬁéﬁkﬁhﬂﬁa& can
determne its l'ocation based in part gn pseu ranges to multiple sighal
sour ces, hisyslsoxt shewnémBigirerbht The spechud dig@amaleplvts avexhinple efth paticedLr mi ne

the location of the.nobi ation 110.based o seudo, r an L nf or mati on
provi de bﬂ%@ra&%‘gibfi%&)g(g?ﬁhﬁC‘irfﬂl.un%cﬁtl‘?rh‘g’sgﬁ'?ﬁe Wﬂﬁgﬁ;’éﬁgls c#et wor k
server (notinsl@ihutBertoTehitnglskH tﬁ@él&ﬁﬁél@fﬂﬁytb@%oﬂﬁ’%]&dl B di@GehH t9Pks of
determ nation in order to offload processing fromthe nobile station 110.

[ 0030] Fi guosmmpii¢ations, ‘Ehcensratingtbagd 4 8@ oray bercditigpoasroomay heveninnkipés s
conmmuni cat icﬁg&r&X?é%ﬁ@n? own in Figure A The spectrum di agram depi cts an
exanpl e of a porti®®n of an operating band 180 of the comunication system
The operating hand 180 can include a nunber of channels and the channels
may be conflPBiMedlyrisally; the snliveopeyatiag bard E¥fhimeanfigued tassuppons asingleat i ng band
180 mayjnbe canti y tJ | .scr segnents. . [ 0031]

Typi caIMIOy, c’? e %ﬂéﬁﬁ@ S%%%;{ryg't ﬁ%g%ggﬂwefé@k’.ﬁgg%%n ‘l%gtgrrl%ad%tng rERﬁS R Y ngl e
communi cat ilomitest tacdafighratidmsexers the leativi opltatikig Seaits 1 800is woh Rgured for@Barif@Reat er
is not limted,to configuratijons ere the entire operating band 180 is
confi gured the SRR &9 AUQTHE communi cati on standard. [0032] The
exanpl e of the spectrum of the operating band 180 includes five different
channel s cdf8032jurBet dxempbypdithe sppotramcditi oygratmgdanéd 1 80 nehaiks AvETRratitr el ess
conmuni cation s andﬁrd. Eour of. t he c&annel s, 182g-b, 184, and 186 are
configured® %ml?ﬁ?rﬁ‘?ﬂ w5 PPEFRLIGR AP oTdng o A Ve of alBRA WHRIESS ds.  For
exanpl @5 ficofdnmaiéhtion standard. Four of the channels, 182a-b, 184, and 186 are configured as

communication channels supporting 1x CDMA standards. For example, first and
second channels 182a and 182b can be configured to support communications according
to the IS-95 communication standard. A third channel 184 can be configured to support
the 1x EV-DO communication standard. A fourth channel 186 can be configured to

20  support the 1x EV-DV communication standard. The fifth channel 188 can be
configured as a CDMA2000 3x communication channel and can use approximately

three times the bandwidth used by the other channels.

[0033] The spectrum demonstrates a possible communication system evolution from
supporting the IS-95 standard to supporting the 3x CDMA2000 standard. A wireless
25  communication system may originally be configured to support IS-95 compliant
communications. The wireless communication system may implement a variety of base
stations and repeaters designed to provide communication support for a coverage area.
The repeaters may initially be configured to watermark the signals that are relayed by

the repeater in order to identify the repeater as the source of the signal.

30  [0034] The system may then migrate to support 1x EV-DO compliant
communications on some or all of the channels. The watermarking performed by the

repeaters in their original configuration may have adverse effects on the 1x EV-DO



second channel s 182a and 182b can be configured to support comunications
according to the | S-95 communi cati on standard. A third channel 184 can be
confi gur eslot200cazpert the | x EV-DO communi cati on st andardT/uA2d6080edob1 channel
186 can be configured to support the Ix -DV communi cation standard. The
fifth channel 188 can be configured as a CDMA2000 3x communi cati on channel

and can use.: i |y t ' . andwi dt h used by the qther
channel s. Fsb%gl% cﬁ?]ﬁg}ggpe%’t%%nﬁ&%o@?é?%ﬁ%%%%ﬂ?s ﬁd’&ﬁ?ﬁ%ﬂ?‘%@%ﬁ system
evol uti on fdBdegsagpion tin the sighal dofibedstoani@ial withoSt TN tvaidnialle Be COMA2000
standard. A .w reless comunication systemmay originally be configured to

support | S—@@m@?@ﬁ%ﬁiﬁgﬁﬁ’%@rﬁﬁﬂ Aereg eichprge e Yiflink aad sa piedifiiifeatyponf syst em
may | bl etk Shiedth pRRSE iR RhiAngadRg repeaters designed to provide
comuni cati on support ftor R coverage area. [he repeaters may initially be
configured termark fhe signals that e relayed by the repeater in
order td |dbﬁ%%?yﬁ FifEamg e&?éPPe&?rPWéQ%&T&{%I@ftotaﬂﬁyé’Yw rking baseyl onige
system may drfeferHitdd@bsk fiP tabPRALE pbasitiYz 0. (g&g@m L RN§,PN
sonme or alﬁﬁof thé channé?s. Tﬁg %gte#na? |ngq%g;%%$%% y th%ﬁﬁggéaggrs in
t hei r ori giexamplkoaténgatensansing melyx B0 aulliek sey epply differential Helay x

EV- DGsi gnal_s.. For,.exanpl e, an FM ermar ki ng technique may result in

appr oxi mat e"i’%yelgiafk]ﬂéoggﬁyé?@étt‘iv%tﬁmil% e signal conpared to a signal wthout
an FMwatermark. The airlink sensing repeater can sense a change in the
airlink and083l nben wirelessecomppniestionsysemuni evglisds sepriont IEY-DY t he sensed
airlinks. [ - For mle t he. repeater can.be confjgured to.apply

wat er rr;lraki rfgg%%!éné%%(%ﬁéaap' S8 Ohd gcel oge@ﬁe‘ﬂ%usg%ﬁpgoﬁt‘?ds‘?q%“ﬂ%t&nm e

ai rlinks anthetaivéinkp@istiy repdater\vah eHefRPHly dH0AteEXARRIDciafedVEREAL Al 1iRIENSI NY A

I x EV-DO airlink may apply differential delay watermarking or may omt
wat er mar ki rgmilpdpgstherweelgsscomsaunieasiomsitentevovesipsupporhay CAMAZE0Q o

support | E¥e M SSONCLL el AUCLLY A L5 B0l REPLATE S s oue!

supported comuni cat1 dns. Sens ly a
wat er mar k lated with the airlink, Simlarly, as the wireless
conmuni cat ﬁ@@qﬁyzﬁ“éﬁ? %‘9%‘?4}’@@&330%%5%&1@%3@@’8% PRV FIPoEIERERlE, t he
ai rli nkssensiings difhfaiRhslyaNd hﬁ?}b@%ﬁﬁg&@& toaiﬂﬁ)tlé}ﬁént%rte?ﬁﬂﬁ{ilﬁ on a channel

by channel basis. In other embodiments, the repeater may be configured to implement

-
(De

watermarking on a band basis and may implement a watermarking technique that
contributes a minimal degradation to any particular channel in the band. In such an
embodiment, the repeater may be configured to either apply a particular watermarking

20  implementation or omit watermarking of the relayed signals.

[0038] Figure 2 is a functional block diagram of a forward link portion of an airlink
sensing watermarking repeater 200, referred to simply as a repeater 200 for the sake of
brevity. The repeater can be implemented as, for example, the repeater 130 shown in
the communication system 100 of Figure 1A. The repeater 200 is typically configured

25  to repeat the forward link path from a base station to a mobile station, as well as the
reverse link from the mobile station to the base station. However, there may not be
sufficient advantages to watermarking the reverse link signals, and a repeater may be
configured to relay the reverse link signals without watermarking. Thus, for the sake of
clarity, Figure 2 shows an embodiment of a forward link repeater and omits the

30 elements of a corresponding reverse link repeater, which may or may not also include

airlink sensing watermarking.



[0037] In the enbodi nent shown in Figure 1B, the repeater may support
multiple airlinks simnmultaneously and may be configured to inplenent

wat er mar kwogo@m2207¢hannel by channel basis. | n other enpodiusess®so00bhe
repeater nmay be configured to inplenent 5Y]vat ermar ki ng on a band basis and
may i npl enent a waternmarking technique t'hat contributes a m ni nal
degradatio a | r gingk of . .- In such, an enbodi nent,

t he repeat g?é%éyn%%&?%%dft%ﬂ&% ee(qﬁJta o el 'ltt Fllﬁe%ﬁa%%lgﬁg%plaf P %drasvavaﬁnég Har ki ng

i npl enent atfiegnensyy repriaterwitosrener Riemgpanfer 2H@ is mit diyeicbdsb g RAgke frdASR8] Fi gure 2
Is a functi on% bﬁlnﬁcg' di gg{(ﬂm %&f@a}’ f.org%rld | ink portion of an airlink

sensi ng watBHeEr RPRGVHSS NHE, 0 Bird 35 asfrepyeRcyeonyertiag seneaier.200 f or
t he sake OfTHaE alé tapeatd 0 | &, the
repeater 130 s,hovvn:pi nt hed%g%m%cﬁ?%%t&?%ﬁﬁ%?g@g%%ﬁ%{ @I&F%%srarejy ?W%S’
repeat ef 26wen ¥ thg pendation whera thegmtpd frequersydathetshme o thednphtlficqkenst h from a
base station to a nobile station, as well as the reverse link fromthe

Tobi | ¢ st aqemie] t THd1epdieer@00 idiides o firdweieaha 20768 TR 0 9bochR Rithld f ent
advant ages to watermarking the reverse link signals, and a repeater may be
confi gur ed fiogn ¢ Besgytatige. 1he Srs antennk2 ig savnpledva hiflier 21Attkat wam kpergte tThus,

for the sa .ar | | . S ap e I pent of a rward |ink
repeat er aﬁgergfr%tefé S Stet¥%ﬁ @ n%{lge éfe 0?%%?% §%‘b8ﬂ§€%{’§%ﬂf‘e’§?8?a§%f qfo|8n epeat er,
whi ch rmay ontputyf thefiltat 320 ¢andlewdaplad td 4 fitet mpﬁﬁ&@%ﬁﬁ@iﬁé&id“ﬁnylﬁfﬁﬂ@% The
r epeat ﬁé 200 enbodi ment, shown in Figure 2 is configured as a sinhgle
frequehly FiEpasinprepHgiien ef transpiiting Falsio@ dogerage atep of thedepeatea. si ngl e
frequency repeater enbodi ment and can al so be inplenented as a frequency

conver t i ng [003 b atThe outfivi of thie Hestraemdifice22(PEH teaduprRd €08 aBuhatidOmBaiE or m
one or mr?%(gﬁﬁguenﬁﬁ conyersjions, even in the condition where the out put

frequency 15 eoptigured i, watermark the sighal ity mapnerthat camidepifethe er 200
i ncl udes aﬂiﬂti&ﬁ[br RPEABT020R 0RO BhbSUARH:, &ﬁg&‘éﬁ\ﬁapg%%ﬁﬁﬁqct%ﬁ‘b% base

station. The first antenna 202 is coupled to at” can operate
t o att enuatenitgugnski ™M mandulatethe signaldsingeslowbratrying diasibraihbt idéntifs

r epeat 200.. Th put of the filter, 220 can_be coupled to a first

anpl i f!%er_ g’%de%egﬁ ?ggr ghotggr dirpents, the @F@ﬂ&?@“}gﬁnﬁr‘@?ﬁ?%‘fw of

transm tti ognflgneedsb§iifatiothd sRAMEsPER1AHE & nRfduldibn SRR Shplitude
Modulation (AM), Frequency Modulation (FM), Phase Modulation (PM), or differential

delay modulation. Watermarking module 230 can also be configured to omit

watermarking of one or more channels.

20 [0042] The output of the watermarking module 230 can be coupled to a second
amplifier 240 that is configured to amplify the signal to a transmit power level. The
second amplifier 240 can be, for example, 2 high power amplifier. The output of the
second amplifier 240 can be coupled to an output filter 250 that can be configured to

attenuate frequency components outside the operating band of the repeater 200.

25 [0043] The output of the output filter 250 can be coupled to a second antenna 204
configured to broadcast the signal to a repeater coverage area. Typically, the second
antenna 204 is isolated from the first antenna 202 by an amount sufficient to prevent

amplification of a feedback signal.

[0044] The output of the first amplifier 220 can also be coupled to an airlink sensing
30  receiver 260. the airlink sensing receiver 260 can be configured to determine the airlink
in one or more channels of the operating band of the repeater 200. The output of the

airlink sensing receiver 260 can be coupled to the watermarking module 230. The



[0041] The output of the first anplifier 220 can be coupled to a
wat er mar ki ng nodul e 230 that is configured to watermark the signal in a
manner t hwD 20@m2eeenti fy the particul ar repeater 200. | rcons2@sbombrent,

t he wat er mar ki ng nodul e 230 can be confi%ured to FM nodul ate t he signal
using a slowy varying data signal that Wgentifies the repeater 200. In

ot her enbodi nments,. the t rkin du 230 can be.configured to

wat er mar k t‘ﬁ%glgrilaéﬁgg %ﬁgepgo;?aﬁg’ e§%ﬂ€&éﬁ?‘iﬁ’l R %W%an%rkm%a?%b%ﬁbdul ation
(AM, Frequsnyl il 08 obfpht of RBasBniMagingtréciver B, or differenti al

del ay nodul ati on. Wt er mar ki ng nodul e 230 can al so be configured to omt

wat er mar Ki . . I: e tput of.& he er mar ki ng
modul o 230 100851, oTfe SRR AR o a6 Sl B o e e it PRAGRTG 1o
anmpl i fy thesosiegifdhe front@nt resedrer tompoehtslvavtethe rdfeates 200Nth @@ i fi er 240 can

be, for example, a high power anplifjer. The output of the second anplifier
240 canbe FROdIBeENtANGHTIHK s504NE FeceRer 200mey B distimct deone BrerrpRAgics gignal

attenuate f QY anBiEPaRes; : ' ter

200 | 00431 he oot anpIep MR Sishla1PeciviE 280 SPcRe Aol SRS HREE O
ant enna 20Znddlmt igdisitt fionbameafihs torpments gm e repeater sippabpatli. cover age ar ea.
Typically, the second antenna 204 is isolated fromthe first antenna 202 by

an amount ggpddici ﬁ%ai£1ﬁwﬁgél4§€§ec@%} 240 is@hiah FherdchRARGHILAAD f1EL044]

The out put of the first a I er 220 can al so be coup arrlink
sensi ng r ecileasronz@banneh &oni the ireveived nignalg in theeperting 6antafitheepeataf 20fur ed t o

det ' t.-h irbink i h f.th t] b f th
epeat 4208 508 Rbadsnb i Riedtaodehs b2 NERRlHEr pette S BR St be Rt B oupl e
to the wat efafine kélogiveBeiuhed B3Be cai)g??g%ﬁ%@r dfi 2 2B cBarddDirCRE oPGating

configured to apply waternarkin on the control signal fromthe

out put of thﬂéd-aﬁi)q’ gwablgéﬂ@r ﬁ@}’@g@é’ia‘i@& vanizble bodxnsdthTAbe yaratilakaisndthng
receiver 2 ' e | .en Ei e 2.shares so of .t f ront
end recei vgc (rgn %@%&eﬁ{%ﬁ%ﬁﬁ%ﬁg ﬁéec gfr%'glfozeﬁtg rn!u% B%‘.:“ c?l}%erg? ?%Pn@nag@&’l%‘ﬁ@ 0{ he
airlink serh¢ fiflerr28Qeb viedtchher ¢faychagndd ingthimihe obéithg band. eRRahafaceHsal pat h.
For exanple, the airlink sensing receiver 260 can Include an antenna and RF
front dnd tafdke filer @03 cambe tuned iy malehdhe eharactsisperelfecerphdiffent Hgeads. er

si gnal

pat Koy example, the airlink sensing receiver 260 can configure the filter 262 for a first
channel having a first bandwidth, such as an IS-95 compliant CDMA signal having a
bandwidth of approximately 1.23 MHz. Subsequently, the airlink sensing receiver 260
can configure the filter 262 for a second center frequency and a second bandwidth. For
20  example, the airlink sensing receiver 260 can configure the filter 262 for a channel

configured to carry a 3x CDMA2000 signal.

[0047] The output of the filter 262 can be coupled to an amplifier 264. The output of
the amplifier 264 can be coupled to an input of a mixer 270. The Local Oscillator (LO)
port of the mixer 270 can be driven by an output from a LO 272. The LO 272 canbe a
25  tunable LO that is tuned, for example, to a frequency that is used to frequency convert
the signal at the input of the mixer 270 to a baseband signal. Alternatively, the mixer
270 can frequency convert the signal to a low Intermediate Frequency (IF) signal that

can interface with a baseband processor 280.

[0048] The output of the mixer 270 can be coupled to a baseband processor 280
30  having a processor 282 in communication with memory 284. The baseband processor
280 can be configured to determine an airlink being used in a particular channel. In one

embodiment, the baseband processor 280 can be configured to demodulate a signal



[ 0046] The airlink sensing receiver 260 includes a filter 262 that is
configured to filter at |east one channel fromthe received signals in the
oper at i ngvbaneb/be78he repeater 200. In one enbodi nent, theUseédsero0@62 can
be a tunable filter having a center frecltcﬂency that can be selectively tuned
to the center frequency of at |east one channel in the operating band. The
tunable fil i vy | i The, variabl andwi dt h
can all ow tq%ggeg{ﬁ?l?{%ln a%gbe%gsgl %'e'g%% @%F@ag@%?&‘éﬁs%?%o ¥ ?‘}gbec‘é%’t@?’“ rg)(‘juency and
bandwi dt h afatnple, fo denerduBhia pidotrsigrahort Heyinc @harmer Hgndl 6¥ithih tHeivasdbagd oper at i ng
band. The characteristics of the filter 262 can be tuned to match the

char act er i St§nak e baschand progessos 280y and itharehysthe piskinkeseasine aeceives 269,rdan nk

sensi ng r eGRIVEL ®aRirBAPhiAUh Shd jlter 262 for a first channel
having a fi rsn{ b%n w dt hl,r suc% as an@gﬁ%S conpliant CDMA signal having a

bandw dth roxi mately 1.2 Subsequently, the airlink sensin
rec e;Mv er 2 8@0@}[\) @éhﬁr&?pé“‘?ﬁ’etﬁ? %@@%gcég@%oéé’& %ﬁ gordggvred: 1917 eque ngy and
a second b%&dﬂ?}é’f 15 deirIduRXAIR bfot dAGnd ik {Viillaiéssggdg%ﬁiﬂﬁcétﬁﬁleéyg%thGO can

configure the filter 262 for a channel confi gur to carr x CDNMA2000
signal . [ 00mwplenEnéing GDMA commumications. elf tikamsclznd ipeocessop L8A carosueoesafiullyi f i er

264. The o ut the amplifier 4 n_be.c | ed tq an input of a m xer
270. The Lt)atggﬁ(’dﬂ]g%ialqlgc{tﬁﬁ?ll_ﬁn ZIS'%{S%P}T@OH‘?&E‘&&?%@%%O%S%C%% by an
out put fr orlefertfde2ifad theldiflink@s 2 £5-08RoMBlidht CHNIA! Br fertAL 1fithe hiviads for
exanple, to a fre uencgﬁthat is used to frequency convert the signal at the

i nput &P t Ivharitheartholf03 air interfacshthedassbgrdiprocassen?Sfawilhmst pe abledo ndcreer 270
can freque rt.: i tQ.a low Internmedi ate Frequency (IF)
si gnal tha?ﬁ%ﬁgﬁﬁqg%?gggl%gg%ﬁéﬁﬁ %ee'band processor 280. [0048] The out put

of the mxer 270 can be coupled to a baseband processor 280 having a
processor 298501 n Thehssshandprasasser 280 sanratieypb auptherdlemoduletiom techrigeetosor 280

can be confi.g ; HY Palﬂg pEb Etag'! in art i cul ar
channel . In o?nHelﬁlgt é;%}ﬂﬁn%ﬁtﬁ&%ﬁe gg%%g%%{gpr gg%g%bfr%%gﬁa%g?]@%% %’5?14)[|°gur ed to
denodul at e demsilgiateladieESnirimary tsbrentbding baded Hiegraadband beorcbaseR@Mehnpr ocessor
280 can_be confi qur. for. exanple, to modul ate a pilot signal or a sync
channe?5 si §f% P@ﬂTtSr?érﬁlﬁgégBaﬁth@*ﬁgﬁy demedylatedhe WA LY seamblivg 280, and
thereby theygd rlink sensing receiver 260, can then determine the airlink
used in the channel.

[0051] The baseband processor 280, in one embodiment, can thus be configured to
determine the airlink in a communication channel by demodulating a signal within the
channel. The baseband processor 280 can, for example, attempt to demodulate a signal
20  inthe channel using one of a predetermined number of demodulation configurations.
The baseband processor 280 can continue to attempt to demodulate a signal until a
signal is recovered, or the predetermined number of demodulation configurations is

exhausted.

[0052] In another embodiment, the airlink sensing receiver 260 can be configured to
25  demodulate a predetermined overhead channel. The predetermined overhead channel

can be, for example, a paging channel. The predetermined overhead channel can

contain information regarding the airlink configurations within the repeater 200

operating band.

[0053] In still another embodiment, the airlink sensing receiver 260 can be configured
30  toidentify an airlink using successive demodulation configurations as described above.
Once the airlink sensing receiver 260 has determined an airlink, the airlink sensing

receiver 260 can be configured to demodulate an overhead channel within the identified



[0049] In an enbodi ment, the baseband processor 280 can be configured, for
exanpl e, to denodul ate the pilot channel in wreless conmunication systens
i mpl emrentwogod@yv7eonmuni cations. | f the baseband procegswnus2@s/ ocmn
successfully denodul ate a pil ot signal Eéing an |1 S-95 short code, the
baseband processor can determ ne that t airlink is an 1S-95 conpliant

CDMA air interface. If the airlink.is other . .than the 1S-95 air interface,

t he basebaﬁ&ﬁﬁi"oggg %‘?rh‘zfg(fhﬁlﬁll C%Pcﬁlgegbei aéﬂ{xxgc %ﬁ%l{f%tr‘orh%ﬁlﬂfeo(fpegaltﬂﬁal usi ng
an | S-95 shand of@deepchféP280. The baseband processor 280 can attenpt anot her

denodul ati on technidque to determne the airlink. For exanple, the baseband

processor an, he, conf i qu . e ¥y j nbl i ng
code. The ﬁggseﬁag%‘ YSF %%Oglé% %Fn gg‘(?aegl&gd Cgllé)ﬂﬁl“légrl %lﬁ%ﬂggg%a{éé E%I&lnrlgﬁfpgi t can
successf ul lgedidera el pitichlaeaiiikSndahanibliikngnsing eecefveD36(] cahlte doafighed tb
processor 280, in one enbodinent, can thus be_configured to determne the
ai rli nk5i n dsmednisira ¢hanned snd Heterraime the adinksopfgyraiionios theeperagingbapd.t he

channel . The baseband processor 280 can, for exanple, attenpt to denodul ate
a signal iMo03% chsmehnonslddgvithie tlof baaelznd ghedcessor A8 cansitrerone br desodul at i on

configurations. The baseband.procesgor 280 cap contjnue fo atte to
denpdul at e PSSR é?édaﬁff fpstge it !Soﬁ‘é’aﬁeéﬁ%wé’ﬂ Beicxegpieg by the BREESP e
number of dguRdRbatd é%@f(lﬁ@d‘lf)ﬁl ATREdRRE 283 caXBRHRLRAe bﬂﬁxﬁglenlsiﬁég‘%im r

enbodi ment, the airlink sensing recelver 260 can be configure

denodul at e 260pThdstthe sufivede mag bhepdatedhtmralle, th hizxlipk saleingredeired 260 &r head
channel, _can, be, r _exanpl.e,. i,ng channel.. Th redet er m ne ver head
channellOc arieBBHulaf At faie i S ey A iHG DB Yrebosm SERRRIEeH P SPALFORS. wi ¢ hi n
the repeat qfic 8 RPRP&HérID0RARInitERPpRNVisidhedt | | | anot her enbodi nent, the
airlink sensing recelver 260 can be configured to identify an airlink using
nk

Sencing v cdlfSR; SRR HRAPRE AL T IR AHEREA bR AR il ™

recei ver 2eecondiguRRe tlonitbanrkidg htbdienIiubapslyaratevrktingtaianned aiidki n t he
identifiedairlink. The overhead channel can include the airlink

conf i gur at isersefl ¥ theirlgkesensipggpeeiver 260.

15 [0057] Figure 3 is a flowchart of an airlink sensing and watermarking process 300 that
can be performed by the repeater 130 of Figure 1A or the repeater 200 of Figure 2. The
repeater can perform the process 300 periodically or can perform the process 300 in a
continual loop. Where the repeater is configured to perform the process periodically,
the repeater can be configured to perform the process, for example, on a daily, weekly,

20  or monthly basis or some other time frame.

[0058] The repeater can be configured to implement the airlink sensing and
watermarking process on a forward link, a reverse link or both the forward and reverse
links. In embodiments where both the forward and reverse links are watermarked by the
repeater, the repeater may sense the airlink in one direction and apply an appropriate

25  watermark to a corresponding channel in the opposite direction. For example, a repeater
may sense an airlink in a forward link channel and determine a watermark to be applied
in the forward link as well as a watermark to be applied in a corresponding reverse link

channel.

[0059] The process 300 begins with the repeater tuning a receiver to a channel within
30 anoperating band 310. An airlink sensing receiver within the repeater may tune, for

example, a LO frequency to correspond to the channel.



band of the repeater 200. [0054] In yet another enbodinent, a channel
within the operating band may be dedicated to a particular airlink and the
airlink swoe2eeeei ver 260 can be configured to denodecatus2@sob@pnel and
determne the airlink configuration for _the operating band. [0055] The
menory 284 within the baseband proce550|13280 can store one or nore

bl i nst ti f t by th
P ocoscor MBI T fhasgpedisean DR R o aRted 35t dee Sabm o as g A etis it o ¢ ne
ai rlink sengieRghabRCEletan B6Lonfle tolhafe S&HtdrRIqReityYani @ pabdbahed to al |l ow

the airlink sensing receiver 260 to denodul ate and identify airlinks that
may not haverrbspendiogde dae oi mext channslg dtor esample, meCPMd: commmunispéen er 200

was initiall rQvi sioped. 056 he airli sensing regceiver 260 .can
butput 5 contror EhaNERRE; cndeaiha 10 R sRhiel B PR IR phEE R Grreihei
nodul e 230 t$ @ 12RPhBxWAk{dIBaldvAgthbased on the airlinks sensed by the
airlink sensing receiver 260. [0057] Figure 3 is a flowhart of an airlink

sensi ng an er ' e 00 t . . repeat er
130 of Fig (r)(g’al}]A %r%hgehg?rg{ﬁg%t fé()? egt. 0 1%%%@%3@%1@%&8&%%%3%@%@%8 tgée)r form
t he processypdr apdink asédialthy clenneld30p Arffep datetrhimingy the s o3 aRlink) the cont i nual

| oop. Where the repeater, is conf i,gured@qt’o &qeqrfor m t he praocess, periodically,
the repeat dgPegleh dglsrpigngs ifshe drlnkgs aideqtest by thecugrycraiemarigng gsinggpeliedyn o
daily, wee I ' ' .

r epeat er Cg.él °e°?‘%%’ﬁ?3§'r glda%?@oﬁgf%%ﬁé’%et eg{g{ ﬁaﬁ@ig@ic’%{}gﬁ%}w@ﬁl

wat er maoki mgemory@ad smayrals stare wabedponding distsenf acseptablenkatermarkinly tyges féror war d

and reverse links. Jn enbodi t ere both the forward anq reverse |inks
re wat or merttbek B i HBRS AT of e St By EHORS f7d D5 T | n one
direction gpoeaRiMe, a8lbr&RR tOR hichirshy) G RERRES WarRakayp&S M@ﬁ&ﬁll?ﬁﬁ@”a In

the opposite direction. For exanpl€, a repeater may Sense an airfink in a
forward | i mepeateammyltragk thedeatermrkectarently bemgrappliel thsignpls! iThdreforetinenf or war d

link as well .as.a waternprk.to be applied.in a rrespaondi ng.reverse |ink
channel . [§ _lmotﬁﬁgg@ogé’éocﬁ@sgﬁ%sre 'att?{I?We&i?eé?é%‘{)lgla‘Y%?T"ﬁg”ﬁ recei ver
to a channekcopdbid for the previously determined airlink by examining the list of acceptable

watermarks associated with the airlink type. The repeater can then direct the process

flow to select the optimal watermark for the airlink. The repeater may select the
optimal watermark, for example, based on a watermark currently being used or on the

list of acceptable watermarks for the type of airlink.

20 [0062] If the repeater determines that the airlink is not affected by the watermark, the
repeater continues to apply the existing watermarking to the channel 352. However, if
the repeater determines that the airlink is one that is adversely affected by the present
watermark that is being applied to the channel, the repeater applies an alternative
watermark to the channel 354. The alternative watermark can be selected from a

25  predetermined list of available watermarks, including omitting the watermark. In some
embodiments, the alternative watermark can be determined based on a predetermined
look up table. In other embodiments, the alternative embodiment may be a
predetermined watermark configuration. In other embodiments, the repeater omits the

watermark for any airlink that is affected by a watermark.

30 [0063] Once the repeater determines and configures the appropriate watermark for the
channel, the repeater advances to the next channel 360 in the operating band that is to be

examined. The next channel may be contiguous with the previously examined channel



an operating band 310. An airlink sensing receiver within the repeater may
tune, for exanple, a LO frequency to correspond to the channel.[0060] The
repeat er wenoddnem78i | ter the channel 320, for exanple, werTn2@s2vabl e
filter. The tunable filter can be configured to have center frequency and a
passband corresponding to one or nore ciannels. For exarrpl e, in a CDVA

conmuni cation systema tunable filter .can. be tuned to a and . can
have a pas Qb@ﬁﬂg%&‘i&%‘éﬁ@ﬁy h@ndc fhatis 3(5"18?{1:5’1%@6 RTY W&ﬁd\?}qﬁtme“f’ ¥981] The

repeater u d BRI TeifiBts3hd proBlss 300 BbdAnihe $RIMEHInE 30 HiRfgitH e the
type of ai ?# 'K eugciaaé]ﬁél nﬂiﬁ Tﬁcﬁgr?ne{}l)%os Aftegr1 germ ni r?g t he type of
airlink, thbeannelBd&k er determines if the airlink is affected by the current
wat er mar ki ng being applied to the channel 340. In one enbodi nent, the

repeat er rffoosaI ONE séné kpleatef elﬁbédlm@iﬁstﬁw@ei)eater HRBE Yoithrétby sapgat st ore a
corresponding lists of acceptable watermarking types for each of the

ai rlink5t ypiegle cenguous operating bansl anfl allef élpﬂ @mwlw@nﬁp RBerAEne brmdangsanged,

Addi ¢ onal P oS RLBE HeGe PR nR e sRE PR R ENE BB be, o1 1 e
to signals coﬁﬁ?&&f 19s8nsel the %e%ﬁbﬂﬂtﬂﬂﬁ&hy@he bf\ﬂ'ledﬁ@m&llmlﬂlnh@l@@@ieratmlge

repeat er termne if a watermark is acceptable for the previously

det er m ned bandr andraxhgppdy thei witernarkiag based oafthea@éltr& detgrmingeiin thegnes

associ at ed th the airlink type. The repeater can then direct the process
flowto selcigI he optimal watermark for the airlink. The repeater may
select the optiml watermark, for exa rwggsed on vvatermark currently

bei ng &8ed [l65hn Ingther papodimentse g rense ﬁﬁ?ﬁ%“rf’ fo SURROT GIHEPFRIRG | j nk.
[0062] 17 to?rﬁ d fgPHedts Iﬂﬁftﬁ)ﬁ%dﬁ‘ﬁ t}fapﬁxta%i)fé‘@mﬁ gﬁ.lbh@gr digile! Eadl gFehed by the

wat er mar k, e repeater tinues to a e existing watermarking to the
channel 352hu11|11ﬂwbmms may bd ¢omfizersdasd suppdetasimgle e@etotﬁatrhnlh avihaglrinay ke ke one

that is adversely. affected, by. re er i be| appl i ed
to the chaﬁﬁ@?ora renk 85%%‘?355‘3??‘8’?013 ’é‘l@@hﬁﬁgﬁ f/b&trg? t he
channel ﬂgnﬁe@!ot Ridakhe/Be \éﬁhﬂf tmlsn@mmﬁna%aﬁﬁ esbhforems lﬁu]ﬁ'p%j et er mi ned
| ist of avallil bl e wat ermarks, including omtting the watermark. I n sone

enbodi i&nt dandstead abplarwateimeasking tethedmdividnal baad Hased onithestnbrisasdinkn Thus,

e e S toberier,pih b6 20nsurtd o p B witGROMNE B pel BRI N2t ve

[0066] In still other embodiments, the operating band of the repeater may be
configured to support multiple channel configurations, and the repeater may be
configured to examine each channel individually and apply watermarking on an

20 individual channel basis. Still other embodiments can be supported by the repeater,
including embodiments that are combinations of the various embodiments discussed

above.

[0067] An airlink sensing watermarking repeater, system, and method are disclosed.
The airlink sensing repeater can determine the type of airlink used in one or more

25  channels of a communication system and configure a watermarking based in part on the
airlink. The repeater can omit watermarking for some aitlinks. A system can configure
the airlink sensing watermarking repeater within a communication system and configure
the repeater to relay signals such that a system coverage area is expanded. The repeater
can continually or periodically perform airlink sensing and watermark configuration,

30  such that watermarking performed by the repeater does not adversely affect the signal.

[0068] The various illustrative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed



predeterm ned watermark configuration. In other enbodinents, the repeater
omts the watermark for any airlink that is affected by a watermark. [0063]
Once t he wepeabmpo7det er m nes and confi gures the appropriperaseasoesar k f or
t he channel, the repeater advances to the next channel 360 in the operating
band that is to be exanined. The next channel nmy be contiguous with the

i ousl i ned.channel Jjn.af d that is distinct
rom the. § PBHLAR B EHPON PRRE D il r gl PEoRs (RRENAGIe0aen & epeat s
the procesgn3RRHHE ety (ﬁgs@}lﬁﬂoeé’ss&?aﬁ Bsp1éaséd §pécianRetatedl@rcuit0064] 1 n

sone repeater enbodi ments, t repeater may be configured to support a
si ngl e cont(A§lO. s fisksenragiangmabdagate adaa(HP Gb) arteshes pegramnmabletlpgin deviee,
d

' b nf i ed.f h irlink, | h
cont © gur at am et e PERERR RS b s ARy To Bl iebRoer i SRR Si 7T

in any gne thdredfiRsighedoe)esfonh e fntiishs Aesdridkd herebnnal gamdalfapasppl y t he
wat er mar ki ng based on the airlink determned in the one channel. [0065] In

ot her enbodreRSA0s Mayhe arrBisERRresessay bl én e altpgatiery therecssprmaabe @Per at i ng
band that i S Lp. . cont j I.st.Lnct. Each
of the mul tp?%{egé%gacr?g}s%frlréary Cﬁ%ﬂﬁ%ﬁ%ﬁ%ﬁngﬁlﬁ%b%brggés)slg(?\rglﬁéy %ﬁ%ké of

ai rlink, winmplenieajedlae atcombiaation of cethpiitRiprieticks, don éxlampld, alcombimtippoeriaed in
anot her band. The repeater nay be configured to deternmne the airlink for a
si ngl e chadhd ang & MFEOREGEsSF 2 PHEalHY Pf IHITEPTIEFFEYIS AN O FRATS THECRTORBSSRISNg t o

the | ndipvi dital, ARS.9AREADED cbhe PR bilieuHigh. the repeater can be

configured to apply waternarking on-a per asls. [0066] In still other
enbodi nent e erati band. of the repeater. may he configured to
suppor & mulP9gA e TR0t RIS PEeFBne! SO Ao e GO B ORR | gur ed
to exam ne &aRRikda s ioded HeMdit HA b¥ eﬁ‘ﬂBgdi@E’Hir)fctYﬁhqfafWAfé,riﬂ aQ0ft@hre

I ndi vi dual channel basis. Still ofher enbodi nent's can be 'supported by the

repeat er, imedulei¢xeguiedby dipneaessortdran a gpmbinehitn atthe dwe. dhe vareous sicpoas
I ng wat ernar k

Fepeator . SETRAMNY SratHGa BRE caPelTae G PP SRR el or
can detjgr mipandth& drygre of airlink used in one or nore
[0070] A software module may reside in RAM memory, flash memory, non-volatile
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 the processor can read
20  information from, and write information to, the storage medium. In the alternative, the
storage medium may be integral to the processor. Further, the various methods may be
performed in the order shown in the embodiments or may be performed using a
modified order of steps. Additionally, one or more process or method steps may be
omitted or one or more process or method steps may be added to the methods and
25  processes. An additional step, block, or action may be added in the beginning, end, or

intervening existing elements of the methods and processes.

[0071] The above description of the disclosed embodiments is provided to enable any

person of ordinary skill in the art to make or use the disclosure. Various modifications

to these embodiments will be readily apparent to those of ordinary skill in the art, and
30 the generic principles defined herein may be applied to other embodiments without

departing from the spirit or scope of the disclosure. Thus, the disclosure is not intended



channel s of a conmuni cati on system and configure a watermarking based in
part on the airlink. The repeater can omt watermarking for sone airlinks.
A syst emweno@onbizgure the airlink sensing watermarki ngpcepsadsn2owt hin a
comuni cati on system and configure the repeater to relay signals such that
a system coverage area i s expanded. The“}epeater can continually or
periodically perform irl'qﬁgfe sin nd. wat ermar k confi gurat.i on such that
wait er mar ki HPHERte (e Bbeiment shave Pt i b brserdad Peipded ot

signal . [ ORARY«dh & ithahd fciplet MRt Vel RAnkaGiiddscdhaels, modul es, and
circuits described in connection wth the enbodi nents discl osed herein may
be inplenmented or perfornmedwi th a general purpose processor, a digital
signal processor (DSP), a Reduced Instruction Set Conputer (RISC

processor, an application specific integrated circuit (ASIC), a field
programuabl e gate array (FPGA) or other programmble |ogic device, discrete
gate or transistor logic, discrete hardware conponents, or any conbi nation
t hereof designed to performthe functions described herein. A general

pur pose processor nay be a mcroprocessor, but in the alternative, the
processor may be any processor, controller, mcrocontroller, or state

machi ne. A processor nmay al so be inplenented as a conbi nati on of conputing
devi ces, for exanple, a conbination of a DSP and a m croprocessor, a
plurality of mcroprocessors, one or nore nicroprocessors in conjunction
with a DSP core, or any other such configuration. [0069] The steps of a

nmet hod, process, or algorithmdescribed in connection with the enbodi nents
di scl osed herein may be enbodied directly in hardware, in a software nodul e
executed by a processor, or in a conbination of the two. The various steps
or acts in a nethod or process may be perfornmed in the order shown, or may
be performed in another order. [0070] A software nodule may reside in RAM
menory, flash nmenory, non-volatile nenory, ROM nenory, EPROM nenory, EEPROM
menory, registers, hard disk, a renovable disk, a CO-ROM or any other form
of storage medi um known in the art. An exenplary storage nediumis coupled
to the processor such the processor can read information from and wite
information to, the storage nmedium In the alternative, the storage nedi um
may be integral to the processor. Further, the various nmethods may be



performed in the order shown in the enbodi nents or may be perfornmed using a
nodi fi ed order of steps. Additionally, one or nore process or nethod steps
may be omvDteeb/p97®@ne or nore process or nethod steps neygThs2@ddemot o t he
met hods and processes. An additi onal steg, bl ock, or action may be added in
t he begi nning, end, or intervening exisﬂing el ements of the nethods and
processes. | Eh E{&_description of the disclosed enbodi nents is
provi ded to HadslS &“, person of ordinary skill in the art to make or use

t he di sclosure. Various nodifications to these enbodiments will be readily
apparent to those of 10rdi nQirefls tdpedtdr ddngpridvidg: and the generic principles
defined herein may be applied to other enbodi nents, without departing from
the spirit or scope cfwathanagkiasmesiyteconfigued to prlectivelyl applir 2 Walsrmgk to at

i nt endedto |J Mt t. j [ ' accor ded
thewi dest ‘b Laffielf o b EPRRAL IR S MY aRIn bt G cBlto! e 8

di scl osed her ei n. WHAT re&eitdrAbMriireSto theeive wiwirles fanspyissdis deeamnipeiagi ng: a
wat er mar ki ng_nodul e configured to selectively apply a.waternmark to at | east
one channelaiilink sorespendiag W pdeast » Aertienof thewiseless {ripgmissign. adgsneratn thei gnal ;
and a receiyer €O aﬁ%&%ﬁ%#ﬁ} bEGRI iR W rel ess transm ssion, determ ne an
airlink corresponding to a east a portion of the wireless transm ssion,
and generate the control signal based in part on the airlink. 2. The
repeater of claim 1, Zher éite repmtenaf elaimad kiwhegreinttie vatermaikorg igduleds t o

| ectivel ly.th t k f wat k i Si
Frequency. WORTEER ooy S SRES 4R Bl itk g B AT DR R
(AV, di ff efghiched MiRLBYioR eV athheMoanidtise (PN WiBblitede Mddulbhen l(&ME,at er of

claim1, wherein the wireless transm ssion conprises a forward lin

t ransmi ssi chfféncotial slelsymaddudationsand notmedwationd. The repeater of claim 1,
wherein the wireless transm ssion conprises a reverse |link transm ssion. 5.
The repeater of claim1l, rej ti WM I 1 Eansm ssi on
conprises a channel ingr'l th\éﬁr%erg‘keéaa%egrg %%%ﬁallt %ﬁﬁr%&a%lgglﬁesﬁk%?@g%%ﬁer of
claiml, whehgiited DforRaidlinkiiraabmissen\iioneh @8fless base station.

4. The repeater of claim 1, wherein the wireless transmission

comprises a reverse link transmission.

5. The repeater of claim 1, wherein the portion of the wireless

transmission comprises a channel in the repeater operating band.

6. The repeater of claim 1, wherein the portion of the wireless
transmission comprises a channel from the at least one channel in the repeater operating

band.

7. The repeater of claim 1, wherein the receiver comprises:

a Local Oscillator (LO);

a mixer having an LO port coupled to the LO and configured to
frequency convert the portion of the wireless transmission to a baseband signal; and

a baseband processor coupled to the mixer and configured to determine

the airlink based in part on the baseband signal.

8. The repeater of claim 7, wherein the baseband processor is
configured to determine the airlink by demodulating an overhead signal in the baseband
signal.



transm ssion conprises a channel fromthe at | east one channel in the
repeater operating band. 7. The repeater of claim1l, wherein the receiver
conpri seswoaodsoe2d78Csci | l ator (LO); a m xer having an L@cparstosop@bed to
the LO and configured to frequency conv §t the portion of the wreless
transm ssion to a baseband signal; and baseband processor coupled to the
m xer and configured to determne the airlink based in part on the baseband
signal . 8. The repeatgr ofpgl i cessor
configured to deter mgﬁe the}féaeé‘{glte%fgﬁﬁ%q Qgézjégﬁttﬂé‘ﬁ%taéﬁﬁga r%é%&l%l naI in

t he basebarmdnfgwyrdlo deterfifine thepitinleby démodiﬂaﬂnng?a pﬂwktehml trhte b@s%ﬁ&fmd
processor is Cf)nfi gured to determne the airlink by denodul ating a pil ot
channel in S&8%"baseband signal. 10. The repeater of claim 7, wherein the
baseband processor is configured to determne the airlink by denmodulating a
pagi ng channel in thgobasefaneheatedBpblaint ¥; wﬁé}&nrtﬁ%%fes&ng{ 5%(9%%7 wher ei n
t he baseband processor is configured to determ ne In

denodul at i sgnigyed tredefersinethiplair lglgk by demodulating Hpagiigpeidnsedl gmtHe. baiéhand’ he
repeat er of im1l, wherein the receiver is configured to determ ne the
airlink in é’f by denodul at | ng a pilot channel within the portion of the
W reless transm ssion. 13. The repeater of claiml1, wherein the receiver is
configured to deternilne tIitheaégeaiehf é18inPA Whé¥indReBAbAHIIREceasdRhd Mar Y
scranbl i ng c@ge vvlthl n the portion of the wireless transm ssion. 14. The
repeat er of© %F?ﬁ? dejprayes e@’ﬁﬂﬂf@ééﬁ’m@umﬁlmﬂmgﬁrﬁembdmﬂe@@&mmth@ t he
airlink frg g%(ebo %8 conprising a G obal System for Mobile comunication
(GSM airlin and de Division Multiple Access (CDMA) airlink.

12.  The repeater of claim 1, wherein the receiver is configured to
determine the airlink in part by demodulating a pilot channel within the portion of the

wireless transmission.

13. The repeater of claim 1, wherein the receiver is configured to
determine the airlink in part by demodulating a primary scrambling code within the

portion of the wireless transmission.

14.  The repeater of claim 1, wherein the receiver is configured to
determine the airlink from the group comprising a Global System for Mobile
communication (GSM) airlink and a Code Division Multiple Access (CDMA) airlink.

15.  The repeater of claim 1, wherein the receiver is configured to
determine the airlink from the group comprising an TIA/EIA IS-95 airlink, a 1x EV DO
airlink, and a 1x EV-DV airlink.

16. A wireless repeater comprising:

a watermarking module configured to selectively apply a watermark to a
forward link channel in a repeater operating band based in part on a control signal; and

areceiver configured to receive a plurality of forward link channels
including the forward link channel in the repeater operating band, determine an airlink
corresponding to the forward link channel in part by demodulating a pilot channel
within the forward link channel, and generate the control signal to selectively enable or

disable the watermarking module based in part on the airlink.



15. The repeater of claim1l, wherein the receiver is configured to
determne the airlink fromthe group conprising an TIAEIA1S-95 airlink, a
| x EV DOwoDnrbeenke2978nd a | x EV-DV airlink. 16. A wirel eseCcrapeasaroool
conprising: a waternarking nodule configured to selectively apply a
watermark to a forward |ink channel in & repeater operating band based in
part on a control signal; and a receiver configured to receive a plurality

fof d link ch I's ipcl udi f d_.link ch | i . t
oper ating band. dot e ne ThA reaeelt ALia FaoRien i Ve AR et e
channel in ceﬂigur&i'tock%m@ﬁv@@fab}?g tie WhieQhark htHegbrwirll inR chéiel B Mplfng i Nk

channel, and generate the contfol signal to selectively enable or disable
t he wat er milnkwatgronash i hetpdarelity of fpmvard bak elpamelsy | i nk. 17. The repeater of
claim 16, wherein the waternmarking nodule is configured to selectively

apply the watermark Hg_thqgéﬁéﬁg&%ﬁgﬁ%%?g&q@ggg?@ﬁyagghx%ﬂﬂgégﬁ%%%%ernark

to the plurality of forwar repeater m 16,
wher ei n th%oh‘ﬁ%ﬁédTw’ééld@ﬁvmd 1§ thewatenharg s t@ foowaé liak chasklindgnierithe
watermark to the forward . |ink channel ind ?endentl of any other channel in
the plural iotfynﬁbvth%‘?hﬁﬁ%llvihﬂ@lﬁllﬁhﬁ’rf&fglﬁwaig.ln]ﬁ\ch%mﬁéd of distributing a

W rel ess communi cation, the nethod conprising: determning an airlink in a

channel of an operatijgg b%ﬂlegfod%faﬁm&ilﬁgmﬁ%iesg% un¥SkiYn & @h%%faaTﬁe

watermark to the channel based at | east part on the airlin
met hod of cbmipnsihd, wherein determining the airlink conprises: receiving

t he channel over a wireless |ink;.and denodul atin .si.gnal .W thin the
channel to determ ne JeiFENRRG phiilinksn a ﬁ@%?ﬁw&ﬁmgﬁﬂa%?rm@?ﬁi n
recei ving t,§g channel conprises receiving a forward |ink channel from a

base station. )
selectively applying a watermark to the channel based at least in part on

the airlink.

20.  The method of claim 19, wherein determining the airlink
comprises:
receiving the channel over a wireless link; and

demodulating a signal within the channel to determine the airlink.

21.  The method of claim 20, wherein receiving the channel comprises

receiving a forward link channel from a base station.

22.  The method of claim 20, wherein receiving the channel comprises

receiving a reverse link channel from a user terminal.

23.  The method of claim 20, wherein demodulating the signal

comprises demodulating a pilot channel.

24.  The method of claim 20, wherein demodulating the signal

comprises demodulating a paging channel.

25.  The method of claim 20, wherein demodulating the signal

comprises demodulating a primary scrambling code.



22. The nethod of claim 20, wherein receiving the channel conprises
receiving a reverse link channel froma user termnal. 23. The nethod of

cl ai m 20,woheseaizzo7denodul ati ng t he signal conprises denmpduhmbtéos@a@opi | ot
channel . 24. The nmethod of claim 20, wherein denodul ati ng the signal

conpri ses denodul ati ng a pagi ng channel 2025. The net hod of clai m 20,

wher ei n denodul ati ng the signal conprises denodul ating a primary scranbling

code. 26. The nmethod Qf claim1 i tively. | yj h t k
to the channel corrprgées mﬂel%?'f’élm‘{lﬁ %&PZ%%%}Z{?V??@%@@%P%W%?E gﬁvg:gglry
af fect ed byt aieh SR B Hnel26mpHIss SREMAhe watdriarR iFPhe MIRKSE AdRRleBEL i Vel y

applying the watermark to the channel conprises nodul ati ng conmuni cati ons
i n the chaaffetted by theoveterinarihe repeater. 28. The nethod of claim 19,
wherein selectively applying the watermark to the channel conprises

applying a Fr equencyzzgduﬁ%in%@hg OfZ‘Tilaq}il‘a]{%s’/“@QICEA]&I{C??’%S'%P%%JPJM met hod

of claim19, further npri’sing W reless ransm mar ked

channel . 3QatAmart 13k efandélsdonippided Modilatiig @ineasnicaIviy i thetchaimel tohe net hod
conprising: tuning a receiver to a channel within a repeater operating
band; filtéddnHE he 9nealst- one channel including the channel the receiver is
tuned; determning an airlink in the channel the receiver is tuned;

determning if the abglinkyi BHmPY. F LR iR K el I ing a
watermark to the cha?%’el tﬁg%%%ge(?@ter (S t’ungg {)aseldegt%ﬁfJ as ign part on

t he airl i nkvat@farkovthe ehanael comprises applyioga Fyspemyddnbulagomiy: signalsas ¢hest at i on
confi guredcﬁé)nlfe{ansn‘it at least one forward link signal in a

29.  The method of claim 19, further comprising wirelessly

transmitting a watermarked channel.

30. . A method of distributing a wireless communication, the method
comprising:

tuning a receiver to a channel within a repeater operating band;

filtering at least one channel including the channel the receiver is tuned;

determining an airlink in the channel the receiver is tuned;

determining if the airlink is affected by a watermark; and

applying a watermark to the channel the receiver is tuned, based at least

in part on the airlink.

31. A wireless communication system comprising:

a base station configured to transmit at least one forward link signal in a
forward link channel; and

a repeater configured to receive the at least one forward link channel,
determine the airlink used to transmit the forward link signal, selectively apply a
watermark to the forward link channel based in part on the airlink, and retransmit the

forward link signal.

32. A wireless repeater comprising:
means for determining an airlink in a channel of an operating band of a

repeater; and



forward |ink channel; and a repeater configured to receive the at |east one
forward |ink channel, determne the airlink used to transmt the forward

li nk si gnwb,20e22e78i vel y apply a watermark to the forwardthispésobaoanel
based in part on the airlink, and retransmt the forward link signal. 32. A
W rel ess repeater conprising: neans f or2Het er ni ni ng an airlink in a channel

of an operating band of a_repeater; andneans, for .selectively applying a

wat ermark to the chafiéps @5§§8" %ﬁeli}f @é’i?% A WRlG At ort %CI%ﬁnP?]]ybr?ﬁng%tg?aS e or
nmore stor a%pgﬁm%ﬁ%%iﬁgﬁfi gured to store one or nore processor readable

i nstructions, en executed by one or nore processors, performng the

met hod conprising: determning an airlink in a channel of an operating band
of a repeater; and séBect iOnsloy maypFipragy davies @niigntedie SIOFRONS AU based at
| east in part on th Lelink. 34 e ' figured to
store one é’FocﬁﬁPéreﬁg%b?%%@k?gt}oggﬁvgg%%egétf @ggtg P%%Igﬁl erggé(a%%g’f})teggﬂ%iy%one or
nore procesgdhstho®eshpristhgtg t he nmet hod conprising: tuning a receiver to a
channel within a repeater operating band; determining an airlink in the
channel the recei ver deistminiRgan yEinkipchaygel of aneperatingihard pEa sggpeaieted by a
wat er mar k; a%@d applying a watermark to the channel the receiver is tuned,
based at |l east in part on the airlink.

selectively applying a watermark to the channel based at least in part on

the airlink.

34.  One or more storage devices configured to store one or more
processor readable instructions, when executed by one or more processors, performing
the method comprising:

tuning a receiver to a channel within a repeater operating band;

determining an airlink in the channel the receiver is tuned;

determining if the airlink is affected by a watermark; and

applying a watermark to the channel the receiver is tuned, based at least

in part on the airlink.



