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CROSS-REFERENCE
[0001] This application claims priority to U.S. Application No. 61/024,741 entitled
“Compression Protocol for a Mesh Network™, which was filed on January 30, 2008.

The entircty of which is herein incorporated by reference.

BACKGROUND

Field
[0002] The following description relates generally to wireless communications and,
more particularly, to determining a compression manner for a packet header based upon

relay travel.

Background

[0003] Wireless communication systems arc widely deployed to provide various types
of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems can be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems can include
code division multiple access (CDMA) systems, time division multiple access (TDMA)
systems, frequency division multiple access (FDMA) systems, orthogonal frequency
division multiple access (OFDMA) systems, and the like.

[0004] Generally, wireless multiple-access communication systems can simultancously
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 single-input single-output (SISO)
systems, multiple-input single-output (MISO) systems, multiple-input multiple-output
(MIMO) systems, and so forth.
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identifying that header compression should occur for the packet as well as determlmng a
manner of compression for the packet, wherein the manner is based upon a number of
relay transfers for the packet to reach an intended destination.
[0009] With a further aspect, there can be an apparatus with an evaluation module that
header compression should occur for the packet as well as with a selection module that
determines a manner of compression for the packet, wherein the manner is based upon a
number of relay transfers for the packet to reach an intended destination.

[0010] Another aspect can include at least one processor configured to managing

compression of a header of a packet. The processor can incorporate a first module for



[0008] In one aspect, there can be a nmethod for managi ng conpression
of a header of a packet executable upon a wireless communi cation

devi ce. Thworetshegk4can i ncl ude identifying that header manmesssRt:
shoul d occur for the packet as well as determ ning a manner of
conpression for the packet, wherein the3manner is based upon a number
of relay transfers for the packet to reach an intended destination.

[0009] Wt higentigfitiheibt REAeComptdlsbe sl Sy for ARARLRIUA Webdl Rbdule can
eval uati on \ra)drul?l e that header conpression should occur for the packet
5

as well as ¢ incognosaied Wih s deEsson i datermainimgiaaangerfsampression for the

conpr essi on t el |
of rrIr)el ay t rgfﬁgﬁete’r\gﬁfcgﬁg{&ﬁgmgg@ﬁg? é({ao&p?gggﬁl Hgﬁf ?Fnlt%glgggﬁgglég? ‘Pﬁ‘g IQ%%P&{

[ 0010] Anot hieach gs peended destipgiinude at | east one processor confi gured

to managin 0 r of packet . The processor can
ncor porat o OPAFPRERS ORrfe: RpRR88E o bR IBRNEG nbUaARR ST S RimE S ey,
shoul d occurompuntet-fredgbde ketiundA SEeomddiomdedneincamottsa et kdlCar prieatfed

ith th f det f. ession for the
packet , whePRTHE hEPTHRHTTEP 1481 B o AOmPHSHIEIOBH Qe ieanel

h
_ &r &
for the packedont @etlofa6des@in bdineRfedtcd et dagdhd 88 colPRHiddh deRrMBE aGnanner
further aspect, there can be a conputer program product, conprising a

conput er - r eQASPIBICEERY {0 thaReckel avhersie & PARISE poPasee ugo prymbseef mlay

codes for causifg e (ROPRILSE rdah agﬁ@enhéa/désngﬁoﬂ.eader conpr essi on
shoul d occur for the packet. A second set of codes can be

i ncor por at ed0913¢ Wiugdt vge trives @S(pmjuf&leﬂe dap belet epprirates withmneaey foofdentifying

coP et on 425 1 RSl MARUCLDy! BEERREE, B RBEHLERT B BT
means for determining a manner of compression for the packet, wherein the manner is
based upon a number of relay transfers for the packet to reach an intended destination.
[0013] In onc aspect, there can be a method for processing a packet executable upon a
wireless communication device. The method can include evaluating a packet header
portion that includes a destination identifier as well as determining an intended relay or
intended destination for the packet based on at least a portion of the destination
identifier.
[0014] With a further aspect, there can be an apparatus that uses an analysis module that
evaluates a packet header portion that comprises a destination identifier. The apparatus
can also use a location module that determines an intended relay or intended destination
for the packet based on at least a portion of the destination identifier.
[0015] Another aspect can include at least on processor configured to process a packet
with a first module for evaluating a packet header portion that includes a destination
identifier. The processor can also process the packet with a second module for
determining an intended relay intended relay or intended destination for the packet
based on at least a portion of the destination identifier.
[0016] In yet a further aspect, there can be a computer program product that includes a
computer-readable medium. The medium can include a first set of codes for causing a
computer to evaluate a packet header portion that includes a destination identifier.

Also, the medium can include a second set of codes for causing the computer to
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[0020] Fig. 2 is an illustration of a representative system with a relay cluster in
accordance with at least one aspect disclosed herein.

[0021] Fig. 3 is an illustration of a representative User Datagram Protocol/Internet
Protocol compression scheme in accordance with at least one aspect disclosed herein.
[0022] Fig. 4 is an illustration of a representative Layer 2 Tunneling Protocol Version
3/Internet Protocol compression scheme in accordance with at least one aspect disclosed
herein.

[0023] Fig. § is an illustration of a representative User Datagram Protocol/Internet
Protocol compression scheme in accordance with at least one aspect disclosed herein.
[0024] Fig. 6 is an illustration of a representative Layer 2 Tunneling Protocol Version
3/Internet Protocol compression scheme in accordance with at least one aspect disclosed
herein.

[0025] Fig. 7 is an illustration of a representative data header format in accordance with
at least one aspect disclosed herein.

[0026] Fig. 8 is an illustration of a representative communication configuration in

accordance with at least one aspect disclosed herein.
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at a relay in accordance with at least one aspect disclosed herein.
[0033] Fig. 15 is an illustration of an cxample mobile device that facilitates processing
of a packet in relation to a relay in accordance with at least one aspect disclosed herein.
[0034] Fig. 16 is an illustration of an example system that facilitates preparation of a
packet for transfer in accordance with at least one aspect disclosed herein.
[0035] Fig. 17 is an illustration of an example wireless network environment that can be
employed in conjunction with the various systems and methods described herein.
[0036] Fig. 18 is an illustration of an example system that prepares a packet for
transmission in accordance with at least one aspect disclosed herein.

[0037] Fig. 19 is an illustration of an example system that processes transferred

information in accordance with at least one aspect disclosed herein.

DETAILED DESCRIPTION
[0038] Various aspects are now described with reference to the drawings, wherein like
reference numerals are used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific details are set forth in order
to provide a thorough understanding of one or more aspects. It can be evident, however,
that such aspect(s) can be practiced without these specific details. In other instances,
well-known structures and devices are shown in block diagram form in order to

facilitate describing one or more embodiments.
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least one aigﬁﬁﬁﬁn%i 3&%&3 gl?d tt]l?er gci)rgputing device can be a component. One or more
components can reside within a process and/or thread of execution and a component can
be localized on one computer and/or distributed between two or more computers, In
addition, these components can execute from various computer readable media having
various data structures stored thereon. The components can communicate by way of
local and/or remote processes such as in accordance with a signal having one or more
data packets, such as data from one component interacting with another component in a
local system, distributed system, and/or across a network such as the Internet with other
systems by way of the signal.
{0040} Furthermore, various aspects are described herein in connection with a terminal,
which can be a wired terminal or a wireless terminal. A terminal can also be called a
system, device, subscriber unit, subscriber station, mobile station, mobile, mobile
device, remote station, remote terminal, access terminal, user terminal, terminal,
communication device, user agent, user device, or user equipment (UE). A wireless
terminal can be a cellular telephone, a satellite phone, a cordless telephone, a Session
Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital
assistant (PDA), a handheld device having wireless connection capability, a computing
device, or other processing devices connected to a wireless modem. Moreover, various
aspects are described herein in connection with a base station. A base station can be
utilized for communicating with wireless terminal(s) and can also be referred to as an
access point, a Node B, or some other terminology.
[0041] Moreover, the term “or’” is intended to mean an inclusive “or” rather than an
exclusive “or.” That is, unless specified otherwise, or clear from the context, the phrase
“X employs A or B” is intended to mean any of the natural inclusive permutations.
That is, the phrase “X employs A or B” is satisfied by any of the following instances: X
employs A; X employs B; or X employs both A and B. In addition, the articles “a” and

“an” as used 1n this application and the appended claims should generally be construed
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storage media described herein can represent one or more devices and/or other machine-
readable media for storing information. The term “machine-readable medium” can
include, without being limited to, wireless channels and various other media capable of
storing, containing, and/or carrying instruction(s) and/or data.
[0043] The techniques described herein can be used for various wireless communication
systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and other systems. The
terms “system” and “network™ are often used interchangeably. A CDMA system can
implement a radio technology such as Universal Terrestrial Radio Access (UTRA),
cdma2000, etc. UTRA includes Wideband-CDMA (W-CDMA) and other variants of
CDMA. Further, cdma2000 covers 1S-2000, 1S-95 and IS-856 standards. A TDMA
system can implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system can implement a radio technology such
as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM[Z, etc. UTRA and E-UTRA are
part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is a release of UMTS that uses E-UTRA, which employs OFDMA on
the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS, LTE and GSM
are described in documents from an organization named “3rd Generation Partnership
Project” (3GPP). Additionally, cdma2000 and UMB are described in documents from
an organization named “3rd Generation Partnership Project 2” (3GPP2). Further, such
wireless communication systems can additionaliy include peer-to-peer (e.g., mobile-to-

mobile) ad hoc network systems often using unpaired unlicensed spectrums, 802.xx
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Prot ocol (SI.P on a wreless local |o WA station, a personal
i o Lol assil sp RS Eon BTReT doam, P SR A 1 o sl B 8
capabi l i ty, geouponPaskisigiodeMiRCan DHitiohiBY inpludé @SHini@itte \thaie and aNReetad
to a wreles .rmdeﬁn B{g@%over,, vari ous, aspects are described herein
in connect i GHPMH t46 é’.f At B, COMREES @ RHYEEY R CHPOBRLRSSPTisiad Wik
communi cat | Bgn¥ tnWhis8beS 8nd SFBiRh ( 32 g aNProedBod! SRoRfatt:S! SRRk s,
as an access point, a Node B, or some ofher termnology. [0041]

Mor eover, t Hemp@Hgprsodemyltplexars rateanaso eirdars witl banegpusiates Bopte slalidiem
than an exclysjye "or." That is, unless specified otherw se, or clear

fromthe context, the phrase "X enploys A or B" is intended to nean
any of the he46t Bhsa sigionsiOZecap eomutaidatengith Shabr nere ddvessphimassds Such as

enploys A or B' is satjsfied b ny. o 1e foll oM ng,instances:, X

empl oys A, X Ceeﬁsp#cgg}lg%Bi,l%o Efc‘é%ﬁg%‘é?a[)b%%ﬁw%& B! tgr]?eéaﬂ'iefliafﬁa,thaf Rase
articles "akstatog 0B @dsmmisedtd With Ristad@fly £@thuebetsfhctle tRPRANASHilar
clainms should generally bhe construed 7 to nean "one or nore" unless

speci fi ed otharrssigrmpipalg 146 png 12d, t”*ﬁ%eséé?ﬁ'fﬂé%@{s +16 and 132 @ begfor gxample,
si ngul ar fowéliqlirOpgo%Ls,wa%pyﬁanes,vt@}@lﬂgggshaﬁéma:tcémﬁfmfc%w Bﬁg&??&ﬁdh@ﬁd

herein can be inplenmented as a ne , apparatus, or arti 0

manuf act ur e cCoBPHEEsicaiteRstellitogdiandlon! perdianingesygicme DMy andohmivetbe.
The term " Akl aliod UL AR HiCatind Sodtd SRS LothrkihidallbENPGL o _ As
enconpass a cONMput ér program accessi bl e 11 om any conputer:teadabr e
devi ce, car depeted,orccese déranitfadrl 1 @ xaimpdogmunicapioh evithr azald €l 2nedi B 4¢ ahere

i ncl ude but are n [ im to. neti.c storage devi e.d,, hard

o F) oo ol 112 abdiu} £ rade Py ROl 30 AR el 18R oV v I
co(rjrp?f:t ﬂi ski1g Qﬁﬂared@:igé tiﬂﬁgnﬁﬁfoiatégiagv&bﬁ;ktegﬂﬁ@) "llﬁt&if} a 3&17_%1‘3’%: g d%()).
an as r evices (e.g.. EF card, stick, key drive, etc.).
Addi ti onal | 1 Ofe‘é’refﬁﬁ%%%fe&l%gl%@il%cwg@wﬁw Widh #itenraan04 ek Kejhofe
one or nor e feNica94 aRdN 06 1atRa! intReRlifet §2ERNLEIME DR ol 8 s RE-QLNGK

information. The term "machi ne-readabl e medi unt’ can include, w thout
124 and receive information from access terminal 122 over a reverse link 126. In a

frequency division duplex (FDD) system, forward link 118 can utilize a different



8 wireless LAN, BLUETOOTH and any other short- or |ong- range,
Wi rel ess conmuni cation techniques. [0044] Various aspects or features
will be preoenwsdisih terns of systens that can incl ude rrTvusateninbec
devi ces, conponents, nodules, and the like. It is to be understood
and appreciated that the various system? can include additional
devi ces, conponents, nodules, etc. and/or can not include all of the
](ctlevi ces, corfﬁqtﬂ@iay%andnhdmkmuﬁddsy rdire&w%xﬂ@ﬂzd and:fmﬂagtlhmrlz\gﬁcm[ﬂ einBRY a
igures. A conbination o proac es can al so _be _use 0045
Referring n(‘ii\‘z#gf?‘é"‘t e@uenfy fb%.nﬂcf‘ %mI&IB}‘ﬁW ERTPOIPKs ANy Eerdpplp s Further,
i I'lustratedih R BRE AV BupA brma Y byksn efﬂmqa MRRTIS 8 g SERLRAIET B Ban
System 100 conprises a base station 102 that can include multiple
ant enna gr olpyze Fepmagn fpluency fsdand domardigu p2cand ryestedink Rbtcenntlze
104 and 106,, apoidaes n conpri se antennas 108 and 110, and an
addi ti onal gr oup O%aneqlg%\%ts}%glg@antennas 112 and 114. Two antennas are
i |l ustrated [0®A7] Ehc betafipsamas gndiohe hnammmthh ttmyealeoctes@eamt toanotrem micnte

can be utilize ase on. 102 ¢ d| tionall

Cot e s R B el s PieoleR g BRP B0 § L2 ol PRer G R TGS PR g e
in turn conueiigsedao mbuﬁrainidage taface@gmmamssmaas@@@r atf @ akdshtoSégal base
transm ssi on and receg;il on .g., processors, nodul ators

mul ti pl exer $tatgRnddul 6?I§m“81€ﬁttﬂl’t Py etopvard lipks eﬂﬁa%nd é%‘%z the tepasmgjtting
be appreci ataﬁfinﬁ)éé 0?BRseSiekibh 800 Edh tlie BEdmolRAS R inBRSR sSdl-io0mhiskQ2isan

comuni cate with one or nore access termnals such as access term nal
116 and accd@svarehpisndlS ang 224 Hesgess teriminalss | toarslel 28p phlewiveltiechashstation

base stationgdQg;can R bl %Jba% At @hhxs Ay DTS5 R ttored
access term naI s simlar to dccess term na s 1 2. AcCess
term nal s 1Isdamdy ﬂlﬁalghaam dsmmafm:oircoemgqalaecess elrininkirin ;nbnghlamng&:&‘ﬁs tan be
phones, | apt 0‘()) tth? q conmuni cat I$ ﬁVI c az handh | d utin
devi ces, satBPPTHR PAGGLrNE S5 APTBBET {9 BAISTSADE (apmiTtig f ugha/s
any ot her suntcahﬁte ad%lae@sjmfm@gnmmm cating over wreless

comuni cat i stem 10 depi cted, access termnal 116 is in
conmuni cat i ﬁﬂ @ £t lepéw&g 1 mansppb pdorgipiion e the acospyiterminal
transmt infiopRlboR, He b@gécﬁﬁfontmmnaa}wé%rs@vw derf@aBh ad bé‘lﬁqa&elﬁ-“ a
and receive information from access termnal 116 over a reverse |ink
120. Mor eoveelay seaddbe empleverhindl 30, then p pecherrberdenedndre sommvesasrt batwaen
104 and 106, 10§t jt

noceas t ar mi S ATLAMNGS,L MiBR 02 O hEIR. N OLERARM 166 or 122
from access ceetmnmal the2Pachatewith the hesdse) tbithk rd26128 A the f-aize,qcm]ndzqtermme

g: ;/:c Z:, Ce)zt dug‘llhere (0 sed thY pagkmt (fe %r ra(rjlo er relay, QO% nbgstel s!tatmn ?02 etc.) and

perform a transfer accordingly. On the downlink, the base station 102 can transmit the
packet (with the header) to the relay 128 — the relay can determine where to send the
packet (e.g., to another relay, to the access terminal 116 or 122, etc.) and perform a
transfer accordingly. In one implementation, once the relay forwards the packet, an
acknowledgement can transfer to the base station 102 on the downlink and the access
terminal 116 or 124 on the uplink on the status of the forwarding (e.g., to where the
forwarding takes place, if there are any errors, and the like). While being depicted as
used in access terminal to base station, it 18 to be appreciated that a relay can be used in
access terminal to access terminal communication, as well as in other implementations.
Relays can organize into a cluster, which can be a group of relays that service a base

station.



frequency band than that used by reverse |ink 120, and forward |ink
124 can enploy a different frequency band than that enpl oyed by
reverse | iwR20@8998fdr exanple. Further, in a tinme divi Sicousdengloszros
(TDD) system forward Iink 118 and reverse link 120 can utilize a
conmon frequency band and forward |ink 124 and reverse link 126 can
utilize a common frequency band. [0047] The set of antennas and/or
the area i n[96uo¢ Notwheferding tdeBiggnatag dexamplRoBFtsM Cal 65 Gadwh efof &f RirtlRch
to as a sector of, base station_102. For exanpl e, l'ﬁt’fi pl e, anEennas
can be desi Qﬂ@B’“PHa%WWP%TOé‘fWaB%eé%S‘E%r PR (o atioa BFt (BmSTeRe

areas cover @@nPyndlasRion kdhodtr ibe ds9isCO TYYALFEAITHR InfOMSltioh ¥ YRkEd from
links 118 and 124, the transmtting antenhas of base station 102 can

utilize beasfsorisr RE2 toaidapinatien 304gnalrelep chpRRsar 2 droacesssflermral do Ribakes
118 and 124 e - ] - Aj

station 102 8%1? {nf ?g 'éﬁgeeg% g%t?n&%% tttil%g%srgggastrrlﬁafa nfi ﬁhgg%@g\@ g?%lggg & ¥
and 122 scamaneday amidbnt yanhgedulgiwenm ths dosd sthtboh sl er agess @eoimsd, and
termnals in_nei ghbgri n% .ce%lts c.anl{‘be uF‘j ect to | ess.i ter.fﬁizrence as
conpared t o “BPHLEL? SP5EFERY 1S SHURRS 1 W§‘° KRS CRMEBTURisRSS D dfiBia 255555
all its accesmitarinfepadts thd O48hs Aust ehatherl BcCasmtidaewRidh | HAySshs 110 have a
transmt infaormatjon, fromthe access termnal 116 or 122 to the base

station 102 AFAESPEENELY o EICrooRer Beh it A0 YEn 20y HATEa o, The ipgopggtion
shoul d be egph Qyedivandel b a$8ay d4¥Rhi%e MBESHSEC m%ﬁévéﬁﬁo%tiSQMé%%%

between the relay 128 and the base station 102. On the uplink, the
access t er nidaginatias2Qse Thapcag decilitpighlarceess eminet Remegtingtvith the rdigyedarih
to the rela S can. de I : e S

(o0 to anarrosruid]'hd B Mo AACARIE AL S CF0H ah 4EecBPRlnel
transfer acdapdiarigby stal@m theccdsvinining, cah e baseresthatt ¢coomurd@tiomrns with a
transmt the lgﬁzket (with the header) to the relay 128 - the rel ay
can deterni A& ere to send the packet (e.g., to another relay, to
the access @038} Badoudck@00r(c.§2 Bascatation, @sislcnRifcor deds tdrmnst &fc.) can desire
accordingly. In one inplenentation, once the relay forwards, the
packet, an &K 1@8@%@Httocaaﬁe%tﬁna% 54 &2+ frasep slaidons pagYilsndevess. agpess
the downl i nkeafghitde) Bk GRgDel GrilaPakuchll Qhysihs, 908, LRE2 MP koM cOPint b
status of the forwarding (e.g., to where the forwarding takes place,
i f there ar &asistatian torignctipnopst heluptpice jin ophimplemeitaiipnd élsi dude asludesean
in access teril-nal hQ HARS. ?ttié‘}bs%; fo%a‘reﬁ@}{%@f‘o g?@ﬁlﬁﬁip?et&&t&@&twal as
relay can be used in access te mnal {6 access LErm na

comuni cat i doy; a @ywe bt exadusive tot khister.npl enent ati ons. Rel ays can

organi ze in ust er, i ch can a.gr of rel ays, that ice

a base stat ﬁ@?fl} %dee g@fﬁ%ﬁﬁﬁ%’?&?‘gﬁ%ﬁé‘%flggﬁe@? S%‘}rcea%&zetﬁé% Z&é&g‘?g’m
200 is showrelbpr0® awi Fiahies® deoanioh Qod) an boeipikd CHB#EGH Atih@8 hop Ban

such a network, information that transfers fromone location to

anot her can ‘¢ RixEsuthefatylere & g onerirasichrgptdia ghie s suitpe 2 ldo felem?
source 202 4@ dastHesdn 7RG ANcodBhuniAibs hBdvofid ParPRPR A uafd 1§ Be@THES Sow the
termnal to a base station (e.g., the Iink between the base station
and the rel aplormsatiparianeehch theglestimsiondfrh Epmatbe aoureank02 andrsalgeigeigevel route
bet ween t he o] n terdinale), r..as .
base stati oﬁ\pl ?f)ﬁtlgirsﬁﬂrl]ea lsa(?'i ﬁ)%o@%?ﬁgerog ay ?gmgﬁﬁe?%%nﬁggﬁ% }%0 0(r gl.mglt.ln,
access t er mhoabajedtcemprestion ¢fithe inddranptiaiscgnusturanot her base stati on

whi ch happe have a wrele backhaul ). .Therefore,. whep th

Sour ce 205 J0nE TR RabbdiEeS Rk e HEbIRC BRistiEh P e Pt (i
a rel ay 206 ofhibegder bEths QHEK:S sBOAd beduremps chinbOfepRticoflof SmBRk of Bops!Ter
destinati on 204. Thi shcfan faci]Jitate the access term nal _connecting
with the rel&yelasiiii tSrickerminsd it £ompressing shaed pedie Wemditiorng spmpEtsigy

with a rel ayaasaipidee @Bp ARG iF Hehd A3 mli:1dp or JinBRSRPSHEREN @0teOTIf there
access termnal can be unaware that communication is with a relay).
are multiple hops, then compression can occur such that destination information can be

evaluated by a relay without performing decompression. It is desirable to minimize



[0052] Initially, a check can take place to determne if conpression
of the packet (e.g., of a header of the packet) should occur - this
can be regwOdioeswIsss a nunber of hops for travel. |f itrdBustetsasmaed
t hat conpression should occur, then different conpression can take

pl ace depending on if there is a nulti-Hhbp or single hop travel

route. If there are nultiple hops, then conpression can occur such

t hat desti natro@ssingftorsmblcoperfmn heickeViehwatiag drytha feilyay Sthdehgedforming -
perform ng deconpression. It is desirable to mninze 1 processing
Do enabl o paFOPRERIATCHRIC SPORMATSHG BIoTmAReT BKay s rapiely [5ae fierioRgation
deconpr essi Qjan 88 dast@GOMBicCbbMOart AHOEHRIIQD ob@ e Therefd?l Hehdid lo¥mpR8Gon
time, operation can be faster if these actions are not required to
occur. Ther ERBOESUTHR ARl BghgRE ds ok mo4 reayire Wecqmpresgion (B sndlrnenmresaed
does not requl o ' e, 0 £ss e .

cval uated and an (o SoRLER g Bk et GRRREGTNEH DOUEMEE Ao
deconpr essi clsyompoBE8). However, a final relay commonly deconpresses a

header in r j to transferring the packet to the destination.
(e.g., accegls)@gtjé(r%?ﬂ“%?r) A {}?naf REFE 5oLy r‘gcgﬁ’refﬁ%n& 3’53%@‘%?2?%% to
can aut omat itcabfeiringchel padkbetoethe destinBitgre(els, d00esh e@thitad). CHRRE $Sorik relay,
header in a Hanner t hat all ows data to be evgtj uat ed wit hout

deconpr essi ¢H°N {EsPEBirstion can pamaticaly GRS thRelooiBCTeHA 110 G15RY) Fs COMRINESS 2

the header GRRIPEN &IRAGIBRAINS Ao BOMaARd WIHBLIRLbAPrefford - MoRbRGE
there are no further relay hops). [0054] There can be a nunber of

di fferent fuhteredhenkinge henthabecqyes thepiikaihasgeracan bk agmprsssad sithout routing
operation Ofi?f%nﬁamg_l{@.gsé‘ihbé){ﬂeﬂ%%}é% ﬂﬁnPEr%zag’ﬁ le, there can be
rarn a e

support for forwa access termn pac Ss’- the packets can be
passed al ond0854hdikicaah bandumber ofdifftrers furapiprsoghat cab be petessd bemntlagta

Thus, there b u rt for forwarding o ackets froma core
network to él(rglsq%co grs%m?g?%icﬁg’lmu&#&ﬁ?? S%Wf)ﬁ(e g%%@??pgeeﬁliﬁr%éﬁna]f%m{pﬁ@“ for
core networ Korwétdihg acsheiminangdcken - thdipdckets 28n Be peesd bRhg paskEtas] and
rel ated to nmanagi nag t he access tern nal ase stations and ot her

by .
rel ay stati GRSV .4 SPPIORAYSETCSS Famtiat | D) therpagendicsuphat kg dgpyarding of

[ 0055] Ther gagians R6ma dov hagoridf 18neldcenghdrinhal BRd fHS688: 8teRebAYinal to the
Protocol - the Relay Protocol can be split into two different

protocol s: &CEoMSVeys| W prathesdenctipn, there cpioBe conitob paxiets adlitefl to managing
Speci ficati j ) g I
Coca. Rol ay Eragangani B SR stere ) Pl I R By
at just bel dhetieteeprogeasedport | ayer to support relay operation. The
conpr essi on |, conpresses packet hegders on e hackhaul .,
not payl oads@éé\/}%ﬁﬁﬁg&t angn%%ader?E nclé?%%h%g}a?ﬁ?aﬁ?aqnegg% f‘?tﬂ‘ij’?_ thgeR‘gay
operations iPotbbs daadichplt ifi@twsd ef@at kedtocol¥ Us corhftedsnCabiobsl (e.g., 108
in arelay cluster for the link layer

i ndependent hop-by-hop support.

air int erfaéﬂ“&ﬂﬁ"%ﬁﬂb&s§?%1€‘?a,tio‘§)e&9mpf"??‘°\‘rBﬁﬁéﬁﬁk 16O #ddar egsEsmsny
of packets, wi6eol {c.gNRelaFRISALN® Pl of BIRAPHS SHRICP andRRIP Ear(

Dat agram Pr (I))fe(?)c%l /{?%—tefggﬁdPr%{ oéiol) or0 ﬁ%P@S/ | P (Lgﬁer 2 %?nne F%St
Prot ocol Ved4st d8losy thettemseart pyet BedPporh selae pperafionvsSThacmprsssion protocol

compresses packet headers on the backhaul (e.g., not payloads) while the management
protocol handles routing operations in the backhaul for the packet. Thus, there can be
independent hop-by-hop support in a relay cluster for the link layer air interface
functions (e.g., security, fragmentation and reassembly of packets, etc.). The ICP can
provide compression of UDP/IP (User Datagram Protocol/Internet Protocol) or
LZTPv3/IP (Layer 2 Tunneling Protocol Version 3/Internet Protocol) headers of 10S
packets.



12 [0056] Different interfaces can be used regarding operation of a
relay. One interface can be used for sending signaling or

sessi on/ pagoregosimassas mat i on anong network entities. Al s@Cciis260/03026£SS
term nal perforns a handover from one base station to another, then
an interface can be used to ensure thatl#3ata packets that have not
been delivered to the access termnal as well as access term nal

state and cqmsr@ leférfemr WREhER dab bBrREETde¥rdinpasieritioh & a bfay PaBeShierface
portions can b fragnents of |P packets), then a

specific i iR b, %‘51%%515%31{%QHS%SHOIHBWW%’P’@“%@@@WWQ%ﬁ%’ﬂfles

[0057] Now rﬂﬁ@@ﬁf éu{‘roEs% tgﬂngn&l%elféilﬂnse%ﬁdﬁﬂb@erm@ﬁe Eé?,@ sta BB ﬁ)térBﬂqel?’qgen
i s shown such that a packet is conpressed so that there can

routing of dnpaiexesc can beawsdt bléif: that dath maclqﬁbghcdww gotrtzen ddxwetdrto ahe
Destination t t 2.

identifier (a @E%@%gxﬂﬁeﬁl {e{dnﬁﬁ %Qla%{; %(():qemgorﬁ'atljﬁ?m properly
destination tmsrhﬁtk«hrlﬁﬁadtetpmhens‘ @mebf: tﬂéosmﬁmarmgeﬁragtﬁmtsl ofiR phden),thata
signal s sessjon.an ion can use a defined |I0S | D,
ohile the s PErRCRter B B S8 st B e R P o |1ty can use
a different [Gm] E\BW Efb@n@ﬂérﬂig RafleRRgild pakitdnRalraon(F89)s shown such that
| dentification D), 306 and 02 resp ectlvel , |dent|f¥the base

station or raeﬂaﬁvté% caisesseh ot that e C&éé’?l“ﬁﬁ’tngdﬁ agrackes gt exshper 9§ aaulti-
header in thg @bmﬁtloh%ﬁm%ésﬁﬁétm @@ﬁ?ﬁew I rhid R at?JnE(Iﬁﬂ}UQV

dau) @kﬁ@s
for exanple to a source and destination dress or rout’l ng
Traffic O aséengder (195716y 3@4 diepl mdichies DSOPtee‘qm sl ERP de@mna@oﬁpon forthat

W rel ess ba icat r|or tizati
service | evg%tgl?%u ackﬁm@%o{i’lﬁdgre }ef{‘(;:lée%l t\%% S?%nh%s adef c%&ngufgemgor%rl%
while still usas ldhﬁmerirléséﬁlt whie thieentBesde tRE nhdﬁa@Zheﬁamdeﬂtterﬁﬁmih nfodity can

can be. uncont bSSEEBeoNaP Mo iR Rtny i arhey [eRteatpr (D), 35

allows an i I&h@BdEdcsﬁ&‘&%lﬂaiﬂbiﬁifyft& e stedar anrpley siatibh Qrce and destination of
deconpressi on. Thus erform ng decon*%_r ession, there can be a

det er i nat i OB SRERIICISFA Q‘W Pﬁﬂégﬁéﬁsﬁé?ﬁi’ﬁ?ﬁf‘?lb heye 1391‘6 ielseare eguiyalent for
perforned atgacR HaRburcEAd e&%&mk&l Iptia@ré;%e?&rpgiﬁldg s ffgoéﬂ&% R &6

destination | P address of the relay froman anot her
exanpl e, thex@egle IRIPOP 3qRvdenilfor QeS an dmnr@s@é)dcldeulsqr@ns ufedtthéndicate

destination L f_tih f t eader wher ei
t he Rel ay Mana 2%{1?;{%?% %ng ofer‘;ﬁgéngécgls[ %C{gﬁeqhg%iﬁpk}e%%‘éee hﬁad(ﬁé) HP%
302 is assi gnm@retsmdeekﬁh srtlﬁleam)amelsehnmg thhiCesi RE GDrEIRiand at sachrhopalgat ech
to each rel in the. cl e Cess Thus, i.le at |east a

bortron of Peubdtrioh et PeikOEE R MRt Kool e BhnetrareSeber
such that tRejlleai Son@tesednBed fdlincd AGANRIESHbRY dn€iflende@Méstination to be
deconpression, full deconpression, etc.) at individual relays - thus

saving pr océ§$rmged fﬂfwh‘éecaﬁ'arfaﬂ%k&huhgwﬁhcmﬁ@re@ﬂwg Paeairession, there
However, decoiBE §asiRRinkdh A&k dnf infRRGAEstirSHEN @S, ﬁ%ﬁ%@egng@ kd at

(e.g., arelay before transferring to an access ter
There can beastelw)nprekapladbe DeptrRMRAR0T nowd hettheFlte@Ma@oh IR m)restscmf aIn:

| GS Conpression I e

can i ncl ude e gpgf&ggqueé{ggg)r%g %? ?ﬂé} %&gngé?’%ﬁnkf&?ﬁggm%l eé%@
field that repgresedtvesion 6f theddeinafiorelPdadzlasns be therafaf ifnCHRSIP, hewdie 360,
the | CP uses .the fi t.Q comuni.cat e allt of Service |nfor i on
hhen ther e gttt s Rl e Ee RIS o fol et hotpeton e grd Pe N SR
than two reliayssignad & edcs, reh?%ﬁdThhﬁﬂﬁlbﬁﬁﬂ)tﬂﬁ@tidiﬁ@%hﬁ}ﬁlgﬂ%d thheacliwe@yqﬁ the
Service and Traffjc Class into the ICP Traff ass if there

are |ess t h&Hstehd! HEpwary: AU, priled deast ¢ dPE 0BT %heaé@rnfﬁne@s@unmsﬁ% a
there is nopagd cfaQ'behh&)rﬁﬁ?és@éd@kh%t (VS RHLL nedh ﬁpaé%gqugeﬁ@égsgny

and Desti natl on | P address can map to a Source
decompression, full decompression, etc) at individual relays — thus saving processing



14 packet. Thus, there can be an |IP header 310 that converts to a
source RS ID, Dest RS ID, and/or traffic class. As another exanple, a
TEI D (t unmab 2e0wdpesismnt i dentifier) can be used to indi cat@/esnoivnsensded
rel ay, access termnal, and radio bearer for a packet, i.e., the TEID
i ncl udes both the streamor reservationlfabel and the access terminal
as a single identifier. There can be two identifiers in the packet:
an i nt ended tigsindnmidkoming fensét FHadetse HBvidIEr, BakBkessibR WhflodchAikeded,
when being delivered to the intended destination or a single

i dentifier tHESham eRigeInt %eg-iarﬁe defprefeansfenig B0 APssTERA3t r eam

th ket | ihei ' j
e packe qb??rg&g"glérreﬁézéj?_ Plz/éé‘ﬁgg%{??o’?%eg&lré ¥i8hesh ﬁﬂe&@tel’fomc%f‘@lgﬁi to an 10S

desti nation. ayer Header 404 Fields can also be
conpr essed iGrmepreseion Peetgeal (FGR3| dFor {netagee, an iR beddacd! Osftedd ichn mchidadepe of

#06). For | ReHARCE TR G0 IARTEP Aol REEETPORLLURY: o] NS WPRLIE:
Key, as well "as an identifier for the access Ferni nat ¢an be
conpr essed iffreddo canbATrdff fGlekdwhém the IEP tueesniht dickhrio dommniicatt [Quality of

destination gel.a access termnal and streamtop use are contained in
& Singl e | AT IOTREn whEh el mre Rors thi e O TPEr. cLCoE g e
in three sepadratignftimel Gy whaseisthan pié canb®mabhifg od et TdeSf Service and
corresponds .to _the destination rel ortion corresponds to the

access ter mTﬁéﬁﬁCa{Heﬁsdﬂfﬁdkf II%II)”I Tedbie aéﬁér%ﬁ t § there agg lesatgn dyvo foprdhe 1P
station tragksde Rgldids g& gé%lﬁress_%g sRctMIlEis 3h deRABK gfe\f{\ﬁ%f‘rgatfo !JtI\%ir]@Wer, a

delivered to the intended destination based on th entifrer.
| n addi ti onsowkedR addigshand Restmmbes [Rvaddressneappinay tale s urst R HdBd3@t0and

occur and a {].el - in ce, I.f there.l.s )
one-t o- one r?g%%aﬁcél?ﬁ? nealbi g ?0 erﬁ{n?b ceds Igh%gﬁe%gcqvggyt SitiCupily, a source
confi gur at i eand 469inetam @ksdidatial cadebeacondSs¢dinBOdneaelivih bnsmbstihmEXs. In

packet 316. 061 Vth Eig. 5, a X I acket configuratio 0

i s discl ose&[ig‘g‘g? ]I%ﬁv??dgﬁ ﬁﬂgﬁﬁfcg arsgrl?&il ?’rgggtﬁf@ 9 Io‘ﬁ’e\r/]n!;rf’ C‘UDEF?‘& %ﬁ%‘ikt
Header Mappisag, VERsorGeRf tgub@tdfchODsi@anthbRGh we @ edfor fhdhRadRatichl dnce
UDP Header 312, |DS Packet, 316, 10S | D 304, andUor a Source Port 314.

Li kewi se, Fitef clpstehignet HN B attpE EipHekedecirrmgicat Temembigurgen 490 can
L2TPv3/ 1 P f gficeiof Upideddetr MBP@hngin dofnptdl€ B0 bSo@Rk ?{)OIQ Re4 NORNN3L 105

occurs, then there can be a header w thout routing infornmation since
a packet ispsdt3tirectly to an access terminal froma first relay.

For exanpl e, .ca e edirely. .check n
be perfor maém?sgl g\feg'ygfe%gﬁég i:‘éélq?g'e‘?’e& g}?amg ?%ﬁ%ﬁ C?nrr}ltghnsasl(eﬁr{ 4(9@ I?TIS;S%W? ﬁ%n
one rel ay t mavisger subl ly¢rhisrader Shanoarebt kediuaed by tahbaye rstasiioh g determine an

information.can, he included,in,the header; howe .. 1f there is one
IreI ay tr:ansfnétF’?de ﬁ@iﬁesﬁ t%%‘&élr nfélﬁﬁ’ o] szé&ésﬁvf”ﬁ%vﬁ‘i’?lo%ﬁ h@ader to determine

i nf or mat i on.whidiesteanf draddidticenr @ cieamedhSOfok MeliHeRg ahd-packtt 1B theadess
402, Level 2 15 Sub-I|ayer Header 404, | | D 304, Fnt erface Specific

Header 406, teAWpadr Thexs 9oR br et mumlpr of streams (e.g., radio bearers in LTE) upon which
information can travel. For example, voice can travel on one stream while signaling

travels upon a different stream. In addition to a stream, there can be a Mobile Key that
can be used to determine an intended destination (e.g., access terminal, user equipment,
etc.). For example, the base station can receive packets for an access terminal in a layer
2 tunnel sent by an access gateway. The base station does not use the IP address of the
packet to determine which access terminal is the intended destination, rather, the access
gateway includes and Mobile Key in the layer 2 tunnel header 402 that is used by the
base station to determine the access terminal. Based upon a Mobile Key and an IP
address of the access gateway that sent the packet, a determination can be made on

which access terminal is an intended destination and upon which stream to transfer the



[0062] Referring nowto Fig. 7, an exanple data header format 700 is
di scl osed for a conpressed | CP header of an |PT header. The IPT
header i1 s wozo0m0atesl with an | P Tunneling) Interface tmiricsasmios’se
signaling nessages to notify and redirect tunneled traffic based on
access terminal nobility. As an exanplelthe I PT interface

encapsul ates tunneled I P packets to be transmtted between base
stations or paeltedy ThisathcNGnfierandR RedR 330 tiek Biatts 1o N sdilddRE ADCPES RS
Ter m nal Id ti fdl&{r) %i)é can be conpressed AT identifier (ATI% used
by 10S Corrp B ASPHP erceaiﬁmse 24 EL Srepd epdpomt fdengicry pan hep

address of tuB&i BGEESIe AAhRWEM 1%!%9 atcB@ss M?Pﬁﬂa? alf@ Vadio elfdr GA Cﬂﬁ@k&@ ie., tl'he
conpressed AT identifier used by't | OS Conpr essi on Proto

down |ink, AHID ipdudpsdgthathe siveam er @yewal@e@wwﬁ@qmwémwétab emingle
access term; ver., S
tation o dupuney EREhse Mo IARANE Whe pRIED:f BRiulFa 3RHLRE BeRFG
t hat each actess theepawkﬂahomidSraaelunhamulmdgﬂid})vendao ¢}iw&teedecamﬁtzﬁéﬂo@ draa
assi gned by Ase st.ati.o cess term .can transmt to
the base st eﬂniggen SAcE 139 é\% ﬁémg?%gltg tmaﬂﬁné’@ge‘%@cq SPFATH Afe packet”
comonl y dOSBoﬂl@trawl@D@Wem b@ng)wwé%tiﬁb mRdntelaRE da@hatitse the ATID. All
relays in the cluster_ w route to the access term nal can use the

same ATI D ant06d) MT%Y%%‘)W%Haa%ﬂ?ﬂeF}CMStq% apsp st @mpressesl inty KsP aader
al so be assifgnRdean LMsze spagrid ALAARL 4060 F%ﬁ%s@dh@é) th Hg&eﬁeéf‘atg@ta&ess

pertaining to version 704, reservation included 706, direction 8,
TTL (Tine t @2ehge) the 1ldobily Sey( Fomgdr & ki ndengBew fagi tthg B8S) tﬁ@nwarqaedae

{ecervat i on Pasre) (A5 OB RBE r 67 M0 sPBREy 1t alinion gty

exanpl e systerss8immhbaidngreiRB20 (1secdrayo@pin8Dh a:m’@tu ndamafiem Gomestampde, the

base station. 804 (e.qg., eyvol ase st a t hr ough

(rotay 1) aomerrgsidhcut bamiian HECoshin S0 SRHR G GO RRE Adpfifer
assi gned botcbrraspoA! B tendksendROh 1By, af fpetidiogRresionts @NthE @Bes tcfRBAalCAR a
know its own RSID for processing packets but not its ATID and RS I

can know boPRMORSORIIENEHA thesHrsatingr ¢ BAE SHEER tiasks the idepiier ara|veiple and

stations in |g Akt RuteRaf dBREd B ShdIRRI A deBRAtbR bASHIn Yo »Irlgﬂé’\ﬁl'eguﬁer

packets to | P packets for R52 can be sent to or fromR usi ng

t he ATID. Allééddlmﬂ@maad?@ igptancestphase mappinO®Sonrees & eruPmdtaotdd can

header and r t m

respectivel q‘?\ Ee(a qnstt%’? E&gg&% s gégﬁgb%{)?lggv{@%lng I% Eéigrﬁ%ﬁegsocagrbe

from RS2 us |1¢fgouth & hRScbxiﬁgaradoRSQO mls‘oonuiadechrﬂﬁ}é; Ipeiiikes wal ak an LS packaim
or downstre%gé 16 [0065] Referring nowto Fig. 9, an exanple system
900 is disclosed for processing relay operation in a wreless

comuni cat i geOGIP WitiOF#AS, |a@ﬁ:xarﬁp]@ rpe@@f E3nifi@BrafBs! 5 eis ARRIo6RNh A AR Rl A aR
packet for communi cation t he backhaul ) incl udi ng addi ng

or conpr essi'AYg ROFA#ION \3“1? %@%H’c%&f t {iradce Mappingc ebisi Gogfigeaigne S8pean
det erm nes WRi®R 401 hARS §10, LPRGRler B, RYQIPHALE 81, rmup 3896,670 a

identify if header conpreSS|on e.g., lossy conpression, |ossless

conpr essi onSostce PprisHdulldkeyoea Fig. dothews lag exargpla pheket cordiguotion 600 ﬂiarrqu
relay transtf [Eac i nt

desti nation, L%FI{PV gﬁ%@ﬁ%ﬁe‘aﬁ%@gﬁ hl?tl%?é"[‘s ha rf} glﬁeel% Fat%’?:{: tﬁ ﬁlefes
needed for mhueb@adakater wuhm&amhm@nnfomianmmwdaqiabmm @nt dzie&ﬂﬁﬂi} a1h ficckdre

eval uati on nodul e 906 den es t ess] as i nappropriate,
Chen the- padRBmel GGt SaRIEY, b el DeChas Fhrbe cOMBREVBEDIIER. A
conpr essi on chéuithal bOf&Wrmed hedetamsR) iegikican oﬁ@l@l&b@raﬁﬁ& d%éhﬁbrél fla bﬂé Rfayd
manner for conpreSS|on based upon a nunber of_ relay transfers fo

packet conmifArdst i Grihets b mors B R1el (NGB o TR InEmAteTeCHbD Bchuged i they
transfers capgaRe leRs!falerdy @@Fele{yecra%sﬁer Ei‘hdﬂ%srieﬁéie\f%aﬂ M QI8 With@R « ﬁﬁ#g

as acIaSS|f|cat|0n ( .g., no transfers, one transfer, or nore t
information.  The configuration 600 can ‘also include a Level 2 Header 402, Level 2



17 routed or delivered to the intended destination based on the whol e
identifier. A location nodule 912 can be enployed to determ ne an

i nt ended rwpayostooys4s he packet based on a portion of theasticasizoen
identifier. In addition to determi ning an intended relay, an intended
destination, source of the packet, and bt her netadata can be

determ ned. [0068] Now referring to Fig. 10, an exanple system 1000

i s shown wi tSubdayde thded dOp) KFRITABIQMnREW S0t Hede: 406Muhidior TOS Packet
eval uati on g?gule 906 and sel ection nodul e 908) for processing of a
packet in r tion to a relay. An encoding nodule 1002 can be used

that conpr egp@s) RR&:MGARRH td Fid heaﬁi@h@ﬁlﬂé Bad hERRP e 76D is Mddled for a
destination information conpressed without a need to deconpress to

deter ni ne a cPBEESIIN P h@é‘ifr%ﬂ aglRlohesder. ebodPhdpder & poeaidtoh with anhP
header that

A cal cul ati g‘#ﬁ Irlr(%glg}? e can ééyugslglyyt%harﬁ&g%ét%g?!r)ﬁ nes) aa&ﬁﬁeq g?t %ggeqégd]
rel ay transfteffsc bdsed paadcets tsxhdnﬂldn@ﬂﬁtgnkem:ecanmlﬂ'mam irimfeicmsmdadates
desti nati on. ter nner e based u term ne
eber ot Or sy B SRk pIRRSHER Delifesd RS sBRES & By Vifion for,
det erm ned tabadss 'td‘mahﬁl i KOTR (AB&w3s UBEnihgl iayntiﬂe@rrm‘zedfan Hehesorgfened na
nodul e 1002 &an_ compr.ess the header of the packet in_a manner that

makes a destf§H4firh Ilagwé.bw@étqwra%@@sf’srpfm@ Vit Rtbe sapplens tagh I1, or

deconpr essi gRe @ acﬁﬁresk etk aacdaygétway £l dbrdigraey. A@I@V&h%la)/corﬂﬂresbéd
is determned there is one relay transfer to reach the iIntended

desti nati on AT. r@ntlﬁﬂ@s%@o@p AgSrisuniressipoF2oteent. Ewnthe dewn tine AfBEXlie nusest

t he packet [’@%n r dhat r
transfer in or mat n{%l Crile?%{#h c@?}pdretg@% n a§c é)tter i%?g\? ‘g?;c% culggllngh
nodul e 1004 AHP dandk uskel by ar lmaclstanohub celeti:ﬂﬁlﬁe a bcatrcejatem mrm&&l t he

i ntended d 1 b he head f th
modul e 1008 1R B68 B RIS PR hareeRor B THas bHIPERIP it AHEREEREQTID
required toiseafcd hﬁtﬂclﬂaﬁi’uﬂe&dmdﬂﬁhltﬁta&dcéﬁa terfial eXAERIshit t3 thc basc station

conmuni cati on network ca val uated and a shortest path to an
access t er m?A4R TRRY I e lﬁf&r ﬁa&gcqsweﬁawﬁbfom%y Wsd%ﬁbfé”ﬂtﬁaé’!%é’d}“m

As anot her gxaBienot 'u§e ﬂi@M@D' )Alp@a!&@Me%ﬁfep%th%r}@m@%%%cée% {&:ﬁﬁ@
is one hOp or nore than downstr éam and t he next Op to reach

access t er nicaguse Baseme &ﬁ"éﬁ anf ellavlaysraith enoute i e efusten &a # orlaxcean Eﬁ@ be
made on how agﬁ eﬁ%ﬁb&’l‘lﬁe ﬂ%‘f‘@t’?‘rﬁl‘c yﬁf 55{11%?‘;]0%&"?& S ThB n?t{ggtx versg)n 704,
fAation 7o

transfers OCCU to reach e access erm na n ex
1010 (e.qg., rpﬁr\tatioﬂi inchded @af divectione’0R0TEL. (Eime thdéy MieRLIM{Forwat dink

Gan, et 1 Bl RER, 70, ERE D540 Rk BBl Db SRS

714, or reservation label 716.

[0064] Now referring to Fig. 8, there is an example system 800 showing RS2 (relay 2)
802 communicating with a base station 804 (e.g., evolved base station (¢BS)) through
RS1 (relay 1) 806. RS2 can establish a communication link to RS1 and is assigned both
an ATID and a RSID by the base station (¢BS). RS2 can know its own RSID for
processing packets but not its ATID and RS1 can know both the ATID and RSID and
that both are for RS2. Relay stations in a cluster can have the RSID of RS2 to send or
forward packets to RS2. IP packets for RS2 can be sent to or from RS1 using the ATID.
Also, RS1 can add or remove the IOS Compression Protocol header and then forward
the packet upstream or downstream respectively. 1P packets of RS2 as a base station
can be sent to or from RS2 using the RSID and RSI can forward the packet as is

upstream or downstream.



The conpressed packet can be eval uated and operated upon by the
processing nodul e 904 and transferred to a relay. [0071] Now
referring wo2Biogossdd, an exanpl e system 1000 is di scl osext/dsasosnusaof
rel ays in comunication of information, such as backhaul transfer. A
preparation nodul e 902 can prepare a heé@er for use with a rel ay,
including adding an appropriately conpressed header of a packet. A
processi ng MO8HS; ®eRBdng ®vdto, Figd 9, Bn aXadhls bystehD90l ie dRIBscITel pro€asifE relay
912) can performrouting, operation upon a packet. [0072] A
destination OEPE@H?II fq pIVIEElESS pRmBupisitipRoath guaon: it\npfﬁl?aéﬁ@PéPW“rl’Fg9Qﬁ can

the packet. P&k&@f&%mﬁmﬂﬂﬂh&?'@g faf&ﬁg%é%&dkﬁid Pﬂmchﬂﬁ@ éd‘d‘i@' or
is a tunnel endp0| nt identifier gTElDLkand can also indicatea
desired QualcPmpresfinge heddertofthy packet ERIOCEYNE Banp1984 detheiTe Whesa v
map to ara h t t

parti cul ar - SagRCEbRick &) e‘aﬁt%%ﬁ%néﬂ&éee%@%@é%@i P safrsson e
base stati oriossyAcqnnprtassmn m‘sslassrctemdmssubmletd)hhmpia@km @amdnhg |aSlﬁ|é.m'ﬁt10n of
relay statiqn identif access, ter identifie e.Jg.,
Chat i o ani g0y PEvgel P aH B apPoRds toiing Seld rabh st abfarioy
to one enbodi f@Rkamplbef AGOEBHrd @EAbIAklay dQNIET ik BEcdai ebriiRd RYket to reach an
identifier are separ ate identifiers. According to another enbodi nent
the relay stBfidA deH®AETi er and/or an access terminal identifier are

part of the ggss} qmgleeauat%%m@@oe fd@ﬁnf‘?éé%ﬂ&%'c%g#’&é‘m&ﬁbpu{aﬂ%ﬁaté’v}héne

the prepar atl on modul e 90 d processing 9 operate uUpoh a base
station or ried packef ¢anj mm ol ellcfomprmerﬁefmm@infﬂgwm, b emprsesidn d@uld

the P ocessigag, MR 908 bHAGK/RY A8 aBRNE. LERAY ro e SONILLI G, IPAL e

1102 can be used etermnées a nu
packet s houladnm)qeeof et&y&rmﬂ"ersefacpacaet uontrmnni@doml esthle m&tnded dégingtion. The

i ndi cated by t |na|on|d ntifier) this n
bccur 1 hr oudhRrty e RN e Bt porbl nyinbed ¢ Ko G GUE A el % 2
unconpr essedldsgficaion (@%Qna traf¥ficr$, RSP @EASF@ oAk |t1‘ian]cﬁ-1@4raﬁ§&) behiss@dctual
that investi gat es . a relationship of a rel ay cluster regarding

rel ay-t o- r e &{bedoss inghased e be daterpingd s Foefssmpl, 1 gt awgqﬁhﬁ% ongralay
upon a resuldaaghy, e HRASREGS o Jreaiuh & dée i rﬁeﬁé%%étﬁ@n&ﬂ%ﬁb’dtﬁio&&&ﬁ

can conclude a nmanner to reach the intended destination (e.
identify a passssibigevighont pefoumérsedssenpressiorsehat leaspaiesion céttk;e yleadmn "Biree

i npl ement at | ?é]yafatngxﬁ l{l}&é v gﬁﬂ@ﬂ@%&:eqﬁﬁlﬁ dﬂn{)}ﬂéggﬁﬁr 2a 'fu%%or’h\%&)of?t OR3bile

al ong a rel & reac S |na i-on.
transmtter dtwllea aCEERS teanmnbbasyedﬂbﬁ;aelay rteinspatysdavive, gacket to an

i nt ended desli 'on.é}jg)O;%] %:P preci ated that artificial

|t ol 11 gencd T AT Gine e i mEPastia ey AEEeB du bR o it Toiey i

i nferences diasieh Q&@(ﬁaef‘@f\&lrﬁ'ed b S€la} @B ThALES tﬁ@@lr&)éqqﬂ@em@fiul@lgﬂfﬁr Opige

met hodol ogi es for learning fromdata and then draw ng inferences

and/ or processing module 904 can include an analysis module 910 that evaluates a packet
header portion that comprises a destination identifier (e.g., a stream that should be used
to communicate the packet, an access terminal or relay that is the destination of the
packet, etc.). The destination identifier can comprise one or more separate fields, for
example a separate stream identifier, an access terminal identifier and a relay identifier.
Alternately, the destination identifier can comprise a single field with the stream
identifier, access terminal identifier or relay identifier embedded in the identifier in
some instances. For example, the single identifier can be split in three separate fields at
a cluster wherein a portion of the identifier corresponds to the destination relay, a

portion corresponds to the access terminal and a portion corresponds to the stream, or a

base station or relay can track the destination identifier as a single field and packets are



19 making determ nations related to dynamcally storing information
across multiple storage units (e.g., Hi dden Markov Mdels (HMvs) and
rel at ed prwbahywpweas dependency nodel s, nore general priairaE2b0o9bi266
graphi cal nodel s, such as Bayesi an networks, e.g., created by
structure search using a Bayesi an nodel 15core or approxi mati on,

|l inear classifiers, such as support vector machi nes (SVMs),

non-linear Gb@s®bif dddisred 34168 idSnd¥BIdBARSISEDLEL 64l tHeOvIRSe {dBRIRIA location
net wor k" net hodol ogi es, fuzzy | ogi c methodol o%| es, and ot her

appr oaches (eI SnhecatPiOea & Betermibe 2y intended Edasoign e rapkah based on a
i npl ement | NpoHRnl Attic QURIRCHAFRECYS HRARGT 't&)&@lexgﬁflaiggran ﬁﬁ@@&ﬁ relay, an

t echni ques n al so 1 nclude nethods for capture o i ca

rel at i onshi petesdediesimationn spwns pirthy packctoandmihes nimgadatagion be defbmnitrals ed
expert syst ‘ i n LEepr n as,an externall
crber L e S IFSRAREUAHEAEN pSENSERTLEN, A28, ipef
party. [007JkepRredtion mouglet €02Heq., &ith ewrhuasisampudalen®ichadadegionl 200ule $08)

di scl osed f transferring a nessage, coO |y al ong at | t a
por i on of - dovBPEEE Abe RO ORI AP O CarpngReEts matulq 300 e used
t here shoul dhhiRoimpRESEFHESIcalr @ th2 JORHBRABE mabitté e 85 with @BtRaRSiBformation
station to an access term nal, The nessage can be eval uated al ong

with a conmfAMPESIInviRouis mrRedbivdicaopesy Ridetornig aclapativa) maeeording ipour
on if the NMes3ageydnf ayY fhidioRloPHE Aeddbl @Yt {0 n@@s@ed”‘fk éﬂ“hﬁ%ﬂ@t rotocol (IP)
destination. If there Is no relay, then the message can be directly
transferred headerhe i ntended destination at 1206 (e.g., without

conpr essi on, N |.east s ression,, £tc.).. [.0076 wever

if there is [gﬁ\ﬁr%%a)%;ﬁlg 1grllogn Ogg%aﬁﬁ?pﬁaﬁene P‘ﬁ:g %gtc&get?m{%%egd%lrr‘u%{gﬁr Bglélay
anal yzed at th268rs THeepadkel aisuldnexpbierpatd eath bie i idenddd idedinationl 210he
and a deterg}'nation can be e (gn how many rel ays (g:re used _on the

path at 1213CRPINFS TFNNS R BT RASELRP BT BN ufREn o trlay Biarsfara(e8y Qgie,
nore than ongort @laaonds@6l). 1uE RekBmEH Rahthere 6 n@ss tHah GAE k@4 MRS then
(e.g., aclassification of relays, such as one, nore than one, etc.).
I f there ar EnfRstieg DRdHE 10R7 eanLeBPEsss thethgrder REHGRCked i BgRIeH thag Bygkes a
occur al 123 nREe i SRRELABN RBes BORMRA: Prtb iﬁg%g%h%&ow b OUfeast a

deconpression. Since there Is nore an orie rela termedi ary
relay (a relraytionotf the kpaddre (Gonmersely, b ssedptertninet] lgere istomn delay transfer to reach
destinati On)théj%?e% Qtf)(tie Rg %Bnttger]; Hllele}{c encorrqgc{u 3 Obnzgn an%drggq’theb éadjerusr'tthe
detects the Th enaed destinatton ang oy war 0 an appropriate Flel ay-.
| f 1214 det gnoterésa thatertshelr thai theerienstehdysion beruttg dixifstehefenadon be
header comrﬁési on th%ﬁ‘: al so conpresses destination information. For
exanpl e t he HeSYMHESFOI T or mati on can not be included. Regardl ess

of the out C({Um(gfrh%?ell‘&ulaﬁé’rﬂ-ﬁloﬁﬂl_@ 1534 8a:c afeiddeld RW Wiokihlet 1088 $KE: S8icRRingd
t he packet at 1220 20 (e.g., ressed header,

. W t a Tu (o40) a
partially cdh‘bi“@é@fhd%é%@%,baiﬁﬁiﬁﬁb? h@é@fopyfﬁh%r%k?t- ¢t balgnce pogyle] 104H gan
met hodol ogy LefQicaRhRRerPhARt gﬁﬁ%@%&@gﬁﬁ ei§itr 20 Bl thedfit Aded

relay. Wien functioning as a base statfon, dentifrcation na
1202 can be destiratjomstFof exampde, rotinreurdeation enctvitk chiabe esalaatedand ashortest

obt ai n request.ed | nf ion, ., generate ssa and. transfer .the

mesoage Lo TRl Robl rEeRE il RARSREM AU RER B85 SBhor (cK Bhetoay
the rel ay, tdnethdet:ampla)itdannnbtbelid@dnodrtichdekactdss tdimiml Arachep ay moad
further points alo the path (e.g., the nessage experi.ences relays,
but the Fel i R arstTag a0 404 B hoBItG R e b Beog BLEeds Beet MPAL e

evaluation, a determination can be made on how to reach the access terminals and how

many relay transfers occur to reach the access terminal. An examination module 1010
(e.g., part of the read module 1006, an independent unit, etc.) can determine a relay

serving an access terminal that is the intended destination based on the packet header.



[0078] Referring nowto Fig. 13, an exanpl e nethodol ogy 1300 is

di scl osed for producing a header for a packet based upon a nunber of
relay transbes®nbdysthe packet to reach an intended desigmn@keéminszzen

i nt ended destination can be identified at 1302 and a header for the
packet can be created at 1304. The creai®d header can be popul ated
with information, including intended destination identification,

sour ce i dentjihkicembicadtd pablah Thit b8 bassuedand dpbRtddi dpen vh the€hR¥esSinE Thdile
associated with a base station can be evaluated at 1306, as well as

i nvesti gat i §A4and gnstene fea Edynuni cat i on network (e.g., an associated
base statio 1] .S, [ ' t JcQLy
ne e rel ay. A B D L RS BB o DR reaae
be nmade at I86@nwnnihgwntod irferdionsach at el tessfarnt prepurdteongmodulh?@h

relays can be used tq successt ul reach the 1 ntended destination).
100757 A nungbeBfte bdedy® FEIRLHbY 80 3o Rl e p BT Py B
1310 and basesicvpdn pdeRetdehefrotdidhg dbduRoPr €3S, with eaklysie nprinfeod 19eshd
upon at least a tion of the header at 1312. VWhich portion is

conpr essed (YL BAIATHIGHIIRT ORSFatiOB B0 D& i n the transfer as

di scussed | r[ﬂ(i?@l@xt HQAndtRNAARRRHS c&l 5&LosRAb BRI in therdeader lttfé%?itcfﬁ&
e

evaluated at 1314 and a determ nati on can be nade on which rel a

packet shoul/Fceidiigspernc cambadinegh ghe dasingsian kdantiianis ar tapal endnoint figratifier
relay at 13 ; 3 1 i &C
ref e)r/ri ng tg)&i@?@%?}? @%ﬂ%ggﬁ{(ﬂé%p gags?s‘?? g%mﬁgoﬁa 1;}1% fgﬁﬂxgég%l@%.géor@%ple,

processi ng dhgpbkciketanatapdorehdy beaterphatketsed antriysfec phdket o d paticdldORracd
an eval uati on of er for the packet can be, perfqrned at. 1404.
The vel ant tiS o oRS BitGhe ek ARRNT a8 Mot SeBBh s REoniis  Hades o
a stream or th@ghcRetkemieiudy peslapdtviidh dbifleeadPsr aalotdssltctmmvEideriticer (c.g.,
i ntended destinati.on of the acls;aft, and the like. At 1406, a c@ack
can take pl Alat 1 wiqupde &y ichvgterrtox ﬁ’éa‘i“%ﬁsé?m”éa a AFEYding 4o pagem ent,

(e.g., a fingdade8lsa¥rmigdiqadhtifiepedy RoyaBcATcL s sg}%'rﬁi: Adndifics OR&bldibd to
the relay is not the next to |ast stop, then a determ nation can_ be

made at 1408netheigiahadiment ftley iatay dbtatins igraEifket andéor gn aceess termint idewtifzy pre
I n one inpl iQp:  f i a comuni cation
network to %ggﬁt%?#eydgglnﬁ%%{dr%ﬁ%g’. QE%@%&(%%?gﬁil t can be known that
two transf erl808hoNit the praparabot madsle O6Adnd gtoagssing Ydtcas epaetcegonntbiake

the first re is r,eached. The second rel ay.can be se)] ect ed based
Lpen vart oudtittinof raER AN SosBE BEERA AR ERIRE 8 ThE Blofiei3 Wit
det er m nat i @04 Cainctibgingagen hyelae canguess) medild ¢ 1@ anuzt 8dd Haadetmdses a
well as reading th eader_ for ingengecl destination |nfor gﬁgi on . .
wi thout deceHIPEEETAGY AHOTERS ARS PIoket B REPHERRRP 100 148 Iy gRAed oAt
transferred g andi@xdd Eﬁ!@ﬁeﬁin&ﬁ&l@lgnﬁ@@?ﬂm Hﬁ%yﬂple,ltﬁi_stcaﬁ ob &k ohgh

the | ast stop before afinal stop (e.g., an access termnal, user
equi prent , épglyyis of fembeader . pal sEnpiesehpIEgs i uWROBPresshe fpmdertic-at An
Latz. an | 0ieBeata A6ahd ANoLlanl NERAGHR nGi8RE 4 AERLAIIPEE 8ol ity
and the packle%is can lﬁeﬁiﬂ}"?orwar ed to the int gtlr%ie dega{l]jlbnatﬁ?on at &Yl%ff%?r
I n one i npl eapndiag rday-toarlagaklnoodsbgg ent atcessatmrhiealr reeonsbps byBaséreupon a
relay that the,packet successfull rrives. and e packet c be
forwar ded t 6‘6%[ltpogglll(eelfls%€8ﬁ?%gl.0dl.'ﬂe 1?(043,l a reso?u%on modturt'a 11%%l can conc?u ¢ 2 manner
to reach the intended destination (e.g., identify a path, determine where next to send a
packet, etc.). In one implementation, the concluded manner can include a number of
stops along a relay cluster to reach the intended destination. A transmitter 1108 can be
employed that transfers the packet to an intended destination.
[0074] Tt is to be appreciated that artificial intelligence techniques can be used to
practice determinations and inferences disclosed herein. These techniques employ one

of numerous methodologies for learning from data and then drawing inferences and/or



[0083] Referring to Figs. 12-14, nethodol ogies are shown relating to
use of a relay in information conmmunication. For purposes of

si npl i ci t ywof®xpdsanati on, the nethodol ogi es are shown mAdydenmsibed
as a series of acts, however, it should be understood and appreci ated
that the nethodol ogies are not limited BY the order of acts, as sone
acts can, in accordance wth one or nore enbodi ments, occur in
different onges aBdhatfRlGefafeanto MyMntibagt ﬂ@fir&éﬁﬁﬁnﬁi’cf&ﬁ‘ bdeds shown
and descri bed herein. For exanpl e, tﬂose skilled in the art wll

under st and &fdrggppriéciare tiddenaMastdvoddedsiyy (HdUY®) and evelpded \rediptybisal
repr esent ed ri f LNt st.at e , I;
L b ate i agrRereRt hESIO mblS) FRBA! BRI ERoREeI HEMAS u B GE D
t o i npl enenmetwarkt hogdel ogated rbyastortdancereti tisingne Bayasizne model score or

enbodi ments.._[0084]. 1t.will, be. appreciated that, in_.acc e wth
o or ot o “BEBRTTtl Rt TR R * PP NEUr LA (AR notintar
regarding i E:Eaﬁsiﬁe{_k,asmﬁ E@ﬂk&obﬁre@dﬁﬂd"_ Q?eﬂ;;neiufal ggetﬁn}atwsa&tﬁgu&@wf | €hz0f Wpio
General |yt SEHRIOEEEEE Qher REBSEHEE BB ETGIR HFighr iy metcayidencg it
thet Syséem iﬁﬂl\éhfetﬁﬂlﬂ?ﬂ%ri/ou@'ﬁ%t’o?fateﬁ?a@;?ecfsr&@&rﬁ)eg%ﬁs@f. @Qfs@rté’%hﬂtq%kscﬁsaiso
captured via events and/or data. Inference can be e oye 0

idgnti fy a spdedef methedsnfor xeptee afdegien) relgtionshins g@crhezrsg@eorémmr@m&)m mpye
22 di stributj.Qn.Qvef. nmp The. i nf.er

probabi | i st ihg- t1 Ugt Fulﬁes? St@ig&g%r{rr%g%tg%?on#g eatg%rngﬁ"g%icgﬁt%f/e gﬁl%gefsrglﬁﬁ%taig on'
over st at es eafernafly ehegtblbasddean sane oasss disigatd ona diipadat &hadopaetyent s.

i gher -1 cvelDETLREE oI By TP rEPRANer 11l SO0 Prrurmine

results in tahBeseapRséomiasddlPBloff at1ewt £YEHibs oD rebtdes. [deaffi@tisfbartdccur
observed evenéf aﬂd/or stored event da';??, whet her or not the events
(o e i

are correl atdk ) thyre shoui s tansHISEiRn /f £ (1essaae SWHeAsHEY™ ¢ hescairting & an

and data comBeds§ RMRRE Phe BRVBEALaLYEHanARY AdPw AR Y SBSunl @GP hetwork
According to an exanple, one or nore nethods presented above can

i ncl ude makiang 2idpfeepiagiicasap be prile g 0f on dfidhemessags evelsratang afrolay to reach
conpressi on aﬁfig&ﬁﬁggﬁﬁa{f&?qﬁqereqx ndefa EheL“{etrﬂg%éz%«?lclaH%% Eii?%cjtiﬁ@ran?fgrred
i nfference can be nmade related to processing a ré , selecting a
desti nati on té dentinténded , destiration tat i2Dé (be., apfet canhpdsdidratwitthet least some
foregoing exanples are dllustrative in nature and are not intended to
limt the n&ﬂglgfes%?n’ie )erences that can be made or the nmanner in

whi ch such (0678 eReeserdife il & RelePfdhRCtht PathMithdh thacpéRdti IR8er can be
enbodi nents and/ or net hods descri bed herein. [0086] Fig. 15 is an .
I ustrati orNBFZe A oligevs 66 orsborgacy b iipificd ahl 110 e F ol cagmation
relay) that haek hidigbsIoWSRa refiyf SleAied Bn Y QR0 CQMAYRI LAehOBar
whi | e aspects are shown functioning in a nobile device 1500, it is to
be appreci atosenrt ¢leyl ¢gre iisenerrelay drnmorchérnagserday. usadbithus deserimdeing a
1500 compr! s68siflediBh thitBE: d30% HNRAALRLERA SUOMe! LRI mlPlne, etc)
i nstance, a recelve antenn not 'shown), and’perforns typical actrons
t her eon (e. df thefd dré etosg thampive framders,dbamicaderetipressibt cin ddvar ael2d b wedre
si gnal and glifgti t|.zes ft he .condi ti o%?d %1%\9%%%' t 0 _obt ai Q. sarﬁgl es.

Recei ver 1505 F4ROHEIOHRHOL 1 ECFsaIvIe KT CGOEPEFSYSE SHITE hstn ISBRS h e
a denodul at @he }6i8¢ dnhaitcredfiageriyUadicRy e eiaigeriay D aksagn th Heomicded
themto a processor 1506 for nnel estimtion. Processor 1506 can

ch . .

be a procesgbtt a%ﬁ)cdaﬁ%ep’fme%waﬁyz idRE IS theagader: Pedest degepyhe intended
recei ver 15QRaRA6PndRAELAIL Y dp?fdﬁ'figi%trblgﬁ o121 ANGMIRI RR thdfe & one
transmtter 1516, a processor that controlS one or nore conponents of
mobi | e devi ¢elan,3001 atalkdBdhery cpr be disadsr coimpreshart thahalad pewpressss destimation
received by : Lver erates | i 1SS
{ransm tto ITE R BALTARE TOTREh B8 s MR E IR

the outcome of 1214, 1216 and 1218 can follow with transmission of the packet at 1220



23 the channel. Menory 1508 can additionally store protocols and/or
al gorithns associated with estimating and/or utilizing a channel
(e.g., perwormwmnosmibased, capacity based, etc.). [0088]pdrtussbdoloziaes
appreciated that the data store (e.g., nmenory 1508) described herein
can be either volatile nemory or nonvol 88ile nenory, or can include
both volatile and nonvolatile nenory. By way of illustration, and not
limtation, (agnwatkal ifhiey GBRPcYscE dRaddiCh WaRialle AdmPrsded MRABTY ufddMressed
pr ogr ammabl e( gRC]\/Isﬁgoclj‘]RC]\/)l@y electrically p?bggrafmab?e ROM (EP%%CM,

el ectrical | y&fa<sibl e PROM (EEPROM), or flash menory. Vol atile nemory
can i ncl ude [p@rg Qi ALERASIFH TO6O ¢ mcty&aaﬁgo@mﬁseas%atﬁﬁta@mﬂ!as%%m';.
menory. By way of illustration and not [imtation, RAMi1s available
in many for MEhaudictoning ach bessouriioRANE (idRapatiogymade @ IRAR/IcEIDRAN) request

synchr onous . .d lLe d r at e , SODRAM :

enanced SOk (e vios, bR R R P SRR TR S SR
RAM ( DRRAM) .mcEbepemembtrynsidnt8e aifiestdge ts uhd ewbils istiesrs 1Arid methbdssgy $200
i ntended to conprise, wthout being limted t hese, apnd any ot her
Ui tabl ety RTBE FEifoly. B0 deimuaub At 1460 ot Chegk thajers dre Telbys at
operatively fo@ip! @ntanicigathySpsh MBGUl the hickfrganelpBiicnded aakObul Bl relfAN
anal ysi s nodul e 1510 can eval uate a packet_ header portion that

conpri ses a HRIONRgLS Distirelanpefprean aceass uial). t he | ocator 1512 can
determ ne anoh/y ®af%Gnd 8baYtof Rlo. 1S RAGKETIPARADAGRALI306 S L

portion of trlhenglesti na%i on identifier. Nb%&ji | e ﬁ%v?lcgwgg gtdllﬁosed for
further conprédeiga hvadty fertagracks based migoma tnahewif teleyr raskss fohthe packet to
transmts a._gj l. n .and. di fferenti al .10,
hotance. a b dpbfodaestnfy oth iR duREY B u Wi gy 2 ena
depi ct ed as headendorskppachtteah borrchie api e Jhocrekd beadet cansbe ppphRted with
appreci ated .t hat anal ysi,s nodul. e, 1510 and/or._| ocator 1512 can _be t
o br ocesortPAGT A HIIBIT N (RORe IS PRGOS HoHF oy GageTr HRg e
16 is an il lcussratimniied A Su§icamct6dclhatwitiag bhict tRe ERMRONH1EY al
packet header based upon an expected relay experience. System 1600
conpri ses a IB9&essvedk §soRVesEERtopOf gn entirgpompmmiqation petyakae. g qnesagpyated
with a receiyer 1QH0 alda! tehRinlsVESHIT GNAL O5P ARG [ ErofRb|
devi ces 1604 thr oughaad_%%f S_r ali ts’y g?l%r_ec_ele\glgl%frﬁee%nfaas Iloggig,rgganﬁ@’ bl
transm tter Begabuponghe investigatians a detetrhpatimecap be maxde anbidiSlos hdwvtbaersh the
1604 t hroug I e f tr L.t ant enn 608, ei.ver .161 a
recei ve inf glrl%na%dtl){{ﬁgtidraéér{ﬁi ?ee‘%é‘iv\g{eaﬁg%}%}ésn%ggﬁl%g% g.oa‘?lu celsg%g &Fa itk\lleellng?ngedq
associ at ed wiestmadodenodul at or 1612 t hat denodul ates recei ved

that can be (PR P PR oraly GabeBirio GRRRIH EuCLABGBTARL N | Dgatnd toged

Fig. 15, andipor4he determination, compression can be performed upon at least a portion of the

header at 1312. Which portion is compressed can depend on a number of relays used in
the transfer as discussed in relation to aspects disclosed herein. The header can be
evaluated at 1314 and a determination can be made on which relay the packet should
transfer to at 1316. The packet can transfer to the relay at 1318 and an
acknowledgement can be collected.

[0080] Now referring to Fig. 14, an example system 1400 is disclosed for processing a
packet at a relay. A packet can be collected at 1402 and an evaluation of a header for
the packet can be performed at 1404. The evaluation can include determining a source
of the packet header, a stream or radio bearer upon which the header should travel an

intended destination of the packet, and the like. At 1406, a check can take place



which is coupled to a nmenory 1616 that stores information related to
estimating a signal (e.g., pilot) strength and/or interference
strengt h, watanotogesbe transnmitted to or received from nugTes2demsne] S)
1604 (or a disparate base station (not shown)), and/or any other
suitable information related to perfornthg the various actions and
functions set forth herein. 100911 Processor 1614 is further coupled
to an eval uakicahinMpdfine rd&l B atreat toilgbestbp {oyd NOfifidd adlayiRAsle reao BINR LR GSUeN
shoul d occur. Th? processor can al so be operatively coupled to a

sel ection nédtM®#1620 that determines a manner for conpression based
upon a nunbepgsaf 1f e AYayt ik ADEHE hiSxt @ TasPRAGK Blen GUIIAR R AS] OB FenfR at 1408
i ntended destination. I'nformation to be transmtted can be provided
to a nodul atsrviee2® fonvtsadi thetperket 622, tearmeniietdypl bxonehmplemcotetien itane far
transm ssi o . ] 1624 n t i

devi co(s) 1064700t RELSRARLabR 5ot BHEH AL ERRRAP Hor RllBRl  fan ve
processor 1l&hdwn itliat ikgo trendfiers alpmidcadcat, it & badoné valduBtnioo selsoadiuirgi| 1218 st

and/ or sel ect,i on nodu 1620 can be part, of .processor 1614 or

bor of proRLBaBREd e Aey FuSt e B SR NLvazioh cipin By lond
Wi rel ess comauntiaat ihRifeensd, @)L 70k ddtbenimitior! @8 HeCRIMEUR) @&bh%&sﬁﬂ@&@n
1700 depicts one base station 1710 and one nopbile device 1750 for
sake of brefVtiyatcdibgrlpens WAl gssrepding dheapeidetc foit iByndaadesyyasionintoypation
can incl ude Jmo6t ﬁ&éﬂpggﬁ?é)%ﬁleﬁﬁﬁér'dmh@ﬂéydw — HRY B!;«%ngraggﬁ’aﬁ@médeto a

devi ce, wherein additional base stations and/or evi ces can be
subst ant i al Ingxtgelay pak418r di fferent from exanpl e base station 1710 and

nobi | e devi clr.be A itio it i.s to be .

nopr eci at ed 1] PuREaCIEREE 0T, Bad BB el et opiEas Ty BGese gppmina
enpl oy the siyateuipnidht,gsc.),the tirel darabe dé@nifiyssian dbifahe meddeods 14 Bl gsin
12-14) descr.ibed herein to facilitate w.rel ess ni cation there

bot ween. [ 0GYS (oA ool & el Birkety T bF HATHRT dhd] Grd dbn gk G bo
data streanfohwarqdoYd 0@ @@ @RHEMBAULCEIAAE12 1O cdet @N&HRtat(ohX) an
data processor 1714. According to an exanple, each data stream can be

transm t t ed 2650 Isleprsnican by accatried M ahe iy dhitahy paskelswssesspwarrives and

formats, COQ@%pacﬁ&@aﬁBéﬁHv%M@ﬁ;ai ekdik@fifd ¢ data stream based on a
particul ar codi ng schenme sel ected for that data streamto provide

coded dat a. [P@R3dKefenivee woligsl 13akda micthodelagis diztshown rdatingctamsbef a relay in
mul ti pl exed .y i Jsi ng t | fr ency diyvisio

mul ti pl exi né f) @‘B@b 1(:8 é@ﬁﬁ)ﬁ%ﬁ%@ Aﬁft?@rﬁ%‘%gyoérﬁgwée% né)g i Ve %/n H?rhethe
pi | ot synbolnsticaioldges fare ghiene \undidessibed ami tdriek ef edts( RBMpvert itrghould be
division multiplexed (T ., .0or . code division nultiplex . The
o1 1ot dat . HQIRSEPEad PPRciliEaT A eprCaPRs Fhatt TENAT G BEbter o .
known manneras abgheGRR &8, Ub8etorlancHithhie! & w6l GfboliTiRthtd, DcOs! inndtBrent
channel response. The multiplexed pilot and coded data for each data

stream can &bl At@gcrEngy Wi | acielfre dhat Bheyaranshdescihed theeain- aFor
modul ation sehepe (Bsdskilt RRmYE RDATE ufl:{hnd ¥ éo@%‘ﬁ% t a0l Bééldfﬁ;ﬁ
phase-shi ft keyﬁ’g ?(;PS , M [])jﬁase- sﬁiuﬁt ieril(il(ng ?%LrPS , aMaqugtgr at ure
anpl i t ude ndwidalteratiels resentes, ds assetiescifentefreated Mates datvantst suelns ing
provi de nod i he d r di and .mmdul at i.on_f or
each data s'té {rageta%% gﬁryggﬂ é%? ‘éérlj’mg%tegﬁ g%}usﬁlﬁge r%cg F%ﬁ’]sj © prg(?l%l}(;er?n%dlmovrlemem 4
provi ded by nptloglekeelin dct8Rlance with one or more embodiments.
[0084] 1t will be appreciated that, in accordance with one or more aspects described
herein, inferences can be made regarding if a relay should be employed, if compression
should occur, etc. As used herein, the term to “infer” or “inference” refers generally to
the process of reasoning about or inferring states of the system, environment, and/or

user from a set of observations as captured via events and/or data. Inference can be

employed to identify a specific context or action, or can generate a probability



[ 00951 The nodul ation synbols for the data streans can be provided to
a TX M MO processor 1720, which can further process the nodul ation
synbol s ( ewQ.20090984OFDVM) . TX M MO processor 1720 then pravisies/obibes
nodul ati on synbol streams to NT transmitters (TMIR) 1722a through
1722t. In various enbodi ments, TX M MO B2ocessor 1720 applies

beanf orm ng weights to the synbols of the data streans and to the
antenna fronisingidntdver surbOtor ieSarBde. N arhkriansdict tad ve [RORGlistaaht is, the
transmtter 1722 recejives and processes a respective synbol streamto
provi de one SBFPHBH afmprobrbdlit digtdbutign gver stateset intergelihepegpe  @ngjderation
anplifies, foldafr snd &RAEUPHRIURE (G alsBG AP Q&hlﬁihﬂ&aérﬁ[i\l}gédpfoﬁ)\ébrqﬁoﬁng
modul at ed signal suitable for transm ssion over the M channel .
Further, NT mgigulccleevenisgiiems: setorh aveninsuilfor deg. 19®Dainfdnenoe ghsulty 22 tthe
are transmt f I 7 through, 1724t . re ctively,
0007 ¢ msppachaTb LR Rl Bl T iR el TR L e
recei ved by difl, shttenasol ie2acitth peughch®©ddn chedtehiperd pegined aad gmather
from each an&enna 17?%6; S rBr g_vi ded to a Les ective receiver (RCVR
1754a t hr oudhe 9%8tAnd g Fong Bam Abp of syaral St 105HE SOMCEs: | filters,
anplifies, gpessjwosAMEEDt f) exnip®S RES ok \iors intid]ds peldsBhtbd 2BSvel BB include
condi tioned signal to provide sanples, and further processes the
sanpl es to pRaksegelcecsy pEepdaiorglectingcemoEyT fanrappresser abpadkeigoager.
An RX data mioaessPhurkEblleallion Sl e RRdaPbOGRRS bibfd Wikashl e lay,
synbol strearrs from NR receivers 1754 based on a parti cuPar recei ver
processi ng tselebhirigcpudestivation adent Bei\dic!' devididicagbresipteld ohat shter foragsing RXamigita
processor 1760.can. .d | at.e.. .dei nter| e, decpde .each det.ect ed
ymbo ot r ediy |RETRRMHutp AR RELER VF prfifl AR S FRER RS L o
processi ng e ixedat thepnames $owhichofich Snfemapdsedre mhale Vint@njuhedon with the
performed by TX M rocessor 172 nd TX data processor 1714 at
base stati or?’aff‘?‘is(fml\(’gﬂgn Orﬂlemog%g%s%l?eéll‘f’%“'can periodical ly

det er mi ne Wneds] FigCIBis g iMBtfatidn b a WhdbilkZRvRS 180 (s SBE: 8RAONBetion as a
Further, processor 1770 can faornul ate a reverse |ink nessage

conpri si ng dcknk thatfapieniss yse of R dplan iy indormpHrn gampanisaian oihilp gepeeig)are

The reverse bk f&?ﬁﬁéﬁﬂ? iirﬁ@?noj%ﬂ g\iri]%/els\()ﬁrt‘?yt% He)’a%glzea% ditﬂéyoéaﬂqhh]%%ﬁte

regardi ng the comunication lin or the recel ata’strea

reverse | i nknmegss agpsctsadidhalepicviced s¥tcdmprizesTXrataivar prldcbagereivk? 3Gignal
whi ch also r e ffic dat a nber_ of ta strea froma
data source fﬁcglg()fg ' ﬁ'ﬁt%%%a%é%eg;% agtetr}%%%og{&%ﬁ nifélgp e%éérrrlndslt?’ 18aﬁlean§ %7 tRéresh
transm tt er e.75dkert, haropigfies,] Abdnconaets, t arapshe tré@tvedadgndl cankdaggitizes the

station 1710(:bnditioned signal to obtain samples. Receiver 1502 can be, for example, an MMSE

receiver, and can comprise a demodulator 1504 that can demodulate received symbols
and provide them to a processor 1506 for channel estimation. Processor 1506 can be a
processor dedicated to analyzing information received by receiver 1502 and/or
generating information for transmission by a transmitter 1516, a processor that controls
one or more components of mobile device 1500, and/or a processor that both analyzes
mformation received by receiver 1502, penerates information for transmission by
transmitter 1516, and controls one or more components of mobile device 1500.

[0087] Mobile device 1500 can additionally comprise memory 1508 that is operatively
coupled to processor 1506 and that can store data to be transmitted, received data,
information related to available channels, data associated with analyzed signal and/or
interference strength, information related to an assigned channel, power, rate, or the

like, and any other suitable information for estimating a channe! and communicating via



[00101] At base station 1710, the nodul ated signals from nobile
device 1750 are received by antennas 1724, conditioned by receivers
1722, denmoWdl 46%@9%3y a denodul ator 1740, and processed Byr/es:p4¢/0dzba
processor 1742 to extract the reverse |link nmessage transmtted by
nobi | e devi ce 1750. Further, processor #730 can process the extracted
nmessage to determ ne which precoding matrix to use for determning
the bcanf or thaghugieght 3enfdd 10RBPrac eddicosally 7 80ranebtdoblO agdor dilgeiehms

(e.g., control i nat e etc.) oper t base station,
1710 and o4 fé?ageélv S%gl@ng F‘%‘Q%‘e‘tt’clﬁz%laf aPié“ég"e% V&“ﬁ"ﬂﬁ? 8855 §aPRTIB0
and 1770 camab&, aggoci ated with menory 1732 and 1772 that store

pr ogram codes and data. Processors 1730 and 1770 can al so perform

conput at i ond0088] dewill/ be pprseriaied {habihe datppeipsde 8‘e§1pﬁ§1iifs'§é 1868%)i deaerdbsd herein
the uplink aagd bg%ﬁﬁér")aﬁé%er fHeR6St dr\ﬁ%h%lat\ll\@ eﬂmo r% ‘ﬁﬁiuldk ﬁ')% h volatile and

comruni cation system 1 can ’'nclude a re aci I eat
conmuni cat i m@nb@@tvlemn’tome Brway sf dlustomiod, 710 nahlatnta’t@nnmﬂmwblmnkéeﬂem can

1750. [00103 e under s t hat the enbqdi scri be

herein can blédll“#’pl ga TR Har gﬁ\/\gg@ §%%f?‘\%a@ ?‘.@m(’ﬁ? e{ecmcgﬂy
m ddl ewar e, Im)grammable ROM a(EyRoM)puerbamc@lrry teh@sgofPRONM BEXRROMAS 8 flash
I npl ement ati on, evé)@%tﬁces& ng units can_ be inplenented wthin one or

more appl i caﬁ"f“&‘ﬁ{ysp ¢ PEPREREEpeyd %{aﬁéfemtag“e%@%@;y (Repyi-tvrichs pcth g

processors (cReHs cadib dichddry SBE Q@l;)' oF ’ﬂ%ﬁr&%d‘&d%’! hﬁﬂ%&Pﬁ%‘R& Ys available in
programmabl e | ogi ¢ devi ces field ro&d‘arrmab e gate arrays

(FPGAs), prdedysdesns soeh r%ﬂ |sgRahrongiig r Mpr gynariier 8Bpibc E3RAMS,
Per el n. or & Rarléll DR/AATORIM) ReBTE 1T e SEANGRIRSPERN. htfflced
i npl ement ed SDR&Mf (E&DEAM); rSmahIm,k MR e (BLDR AN),mand atede RapbagrRAM
B L Y T N AN G S
procedur e, a:on@ﬁsc, w1thout bcmg I1m1tcd to, these and any other suitable types of memory.
[0089] Processor 1502 is further operatively coupled an analysis module 1510 and/or a
locator 1512, An analysis module 1510 can evaluate a packet header portion that
comprises a destination identifier. Moreover, the locator 1512 can determine an
intended relay for the packet based on at least a portion of the destination identifier.
Mobile device 1500 still further comprises a modulator 1514 and a transmitter 1516 that
transmits a signal (e.g., base CQI and differential CQI) to, for instance, a base station,
another mobile device, ezc. Although depicted as being separate from the processor
1506, it is to be appreciated that analysis module 1510 and/or locator 1512 can be part
of processor 1506 or a number of processors (not shown).
[0090] Fig. 16 is an illustration of a system 1600 that facilitates compressing a packet
header based upon an expected relay experience. System 1600 comprises a base station
1602 (e.g., that can function as a relay) with a receiver 1610 that receives signal(s) from
one or more mobile devices 1604 through a plurality of receive antennas 1606, and a
transmitter 1622 that transmits to the one or more mobile devices 1604 through a
plurality of transmit antennas 1608. Receiver 1610 can receive information from
receive antennas 1606 and is operatively associated with a demodulator 1612 that
demodulates received information. Demodulated symbols are analyzed by a processor

1614 that can be similar to the processor described above with regard to Fig. 15, and



function, a subprogram a program a routine, a subroutine, a nodul e,
a software package, a class, or any conbination of instructions, data
st ruct ur eswoaooyesgs am st at enents. A code segnent can hewusipl@e22be
anot her code segnent or a hardware circuit by passing and/ or
receiving i nformation, data, argunents, 2paraneters, or nenory
contents. Information, argunents, paraneters, data, etc. can be
passed, forwaiigled coffled thantdthdry €61 ihbNGordnfsthatiabDictidiBa RStrhAihk Wdidgl
menory sharing, nmessage passing, token passing, network transm ssion

etc. [00105](eEoPlal shFnathrulpnpleivenrastasth, dpa to be frpyuged foaicrerse
herein can b FRLESBEVIGH) s (SROMLRSaté Basd:statiBh et AHESS), SHRELAPHH

and so on) that perforr%&?sr%e fur(1cti on@%escrisbﬁeld %g{?ei n@%‘hae%ofty\?var e
codes can beutthly adoimetinengiatpd Gepedoraniel Sxecuived adiipnp pot Sasbers. seTligth
nenory unit .can be inplenented within the processor or external to

t he processor, i'n which case it can be communicatively coupled to the
processor Vvi[a0%3Praxgssormb@idsis digthies chupbadrtoian evdleatmntmodu0i08lthatkddatifying
reference to, Fig. 18, illustrated is system 1800 that effectuate

packet  headdl™ BEsicE CupRgSIORSHOUS QFea 1S YBETRr £aB Alse B opaEe) el cappied to
| east parti al balectioh thétuge MO0 kigut dRWHERes lat mbsnel FoD@odpRERS 84Rd pbAta
system 1800 is _represented as including functiaonal blocks, which can

be functi ondMMBPbEksetalatranséss dek mackel ropmydcation | tenthigandsg destination.
processor, SeftWakR: toUe ERURIRAILR %St &8 to(LmBdulatht ﬁmrmdui%ﬁggﬁ

1800 includes a |ogical grouping 18 qg.electrlcal conponents t

can act in cenjmuidgnieothe iFprmatingt fon drensnhistigrc by adraosimpittoy 1 4280M0raigh antenna
i nclude el e bCca roi,dent. fvi at__header .conpression
should- occur ORbgamofBIRINER 166 4080k ARl BRERE £ e PRSERD:
el ectrical detpanand bt epprecited rhanevaduasiomanxiel: 1618 entipr eisti@nmbaule t HE)

packet (e.g., the mapnner is ed upqgn a.nunber of relay transfers
Por " the. paciéa bF G BHEREcsi AL BTduH TS ! RATROH) (LU hd ¢ 1 onal |y,
system 1800 [0692] iFi&! 19080@s BEBRIYId 808 ickhadmmediadtidg sy @sh1900.1 TAS whiRless
executing functions associated with electrical conmponents 1804 and

1806. Wi | e OHGWRIGEOLSISHE EM0depists ang bagsriitipn 18 b and nejmohils degice 1750
under stood t : i > 1

can_exi ot w PhRoBEbt -,18%%%{%%%85{& HrerRcroaeibem R0 APAE ore
is a systemthgoona hate sativoemndios raorpdbieony giohild devitenr whekeay siddiBoel dnase
1900 can resj 1.t hi hase. i on, r.-Lnst. . depi.ct ed
aystem 1900 TS ALbTRURTSRRb B8R sl L AREE or AERESP HRBE P
i mpl ement ed Uaye statisro tEBsard, mebild derie:; 17160 deofbeddiclcan Thaddabn,(ie igto, be

firmvare). System 1900 .i ncl udes | ogj cal . grqupin 902 of electrical
conponent s CHEECPIEEICATe Etn FAPIRHG: FEPUBAET PO SO Gt fretcrn
Logi cal groypigdgl-29841can 15116} betBorehe6ddy @Fads. 1284 CQRAVANREHerdi0lo facilitate
eval uati ng a packet header portion that conprises a destination

i dentifier Iorcss iRpBYREHtion thek bawegtoupi ng 1902 can i ncl ude

el ectrical : 1. A I I

based on at L o e L D (A b plgg el Ak
Addi t i onal | ydatasseurasm 71900 aczamsinii T elata prevessoy 17908 Achartlingeb anregample,

i nstructions {] f j ssqci at it ect.rical
component s T804 §FE R tqiREh Rl R A3 b, Bl ey 1714
1908, it is foonde codeloraad omdri¢dvad thel edficidaal steanpbaedtos - 9akbicdmd cdBRH
can exist within npry. 1908. [ 00108] The, .varjqus illustrative | ogics,
| ogi cal bl ocdKRE™™ ”Eemeg ort ?{dia@isrfgﬂ]lﬂpragggp?%ggaﬁ&n connection with

the embodi mgpY%s] dihe Codsedath €5rdabh @@ sBearh [ERh BERMIGS R Wi gﬂétf@% Wik
rocessor, a digital signal processor (DSP), an

a gener al pur pose ¢ [ > g
appl i cation %@e&?rﬁfcfrqqh%@gr v isipnc Mukiplexingad2idpM) ateelnaqugs.pr Hgfisipnlyl ar
gate array (JfnBENivay, L hebt B RWISIRBL &diRgHG HRVibE SnulbpRedCiBHNIR fne

or transistor logic, discrete hardware cégrrpo ents, or ahy conbi nation
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is

typically a known data pattern that is processed in a known manner and can be used at



[ 00109] Further, the steps and/or actions of a nethod or algorithm
described in connection with the aspects disclosed herein can be
enbodi ed dwopeswlwIsum hardware, in a software nodul e exexarEsdodepsrns
processor, or in a conbination of the two. A software nodul e can
reside in RAM nenory, flash nmenory, ROVP?rermry, EPROM nenory, EEPROM
menory, registers, a hard disk, a renovable disk, a CD-ROM or any
ot her form afiobdle devige] Todb BstinkaOwtnhdl rédpensar The AmlgHERD bAstand cOdRIGRita
medi um can he co pled to the rocEssor such t hat thg%g ‘iessor can

read i nf or math ?ﬁ‘f B‘rﬁtre&ﬁ‘dc% ¢ Boflypist fagr sHmpe), menpedl prsed ga ariwrigir

In the altematia¥en scRensS{Of. aﬁﬁa@ﬁh%@sﬁ@”k&@ng BRI 2| qub@afulk€ phasc-shift
processor. Further, in sone aspects, the processor and the storage

medi um can ke¥pEdQPRKIMADRE- bhﬁﬁldﬁfﬁpﬁ rﬁ%(H’ s iU iarecampliteds tedulption
user term n"{‘fvi Qéﬂd)t QE %&l&&éd‘lﬁ)tr ¥ dath @{? 48 Rﬂﬁ%&gg n%ﬂ?laﬁ&? rﬁn{lb%’isagﬁle data
medi um can resi |scre e conp onents I a user term nal.

Addi ti onal | yatej wds@;rencﬁsrmdutason tfdneeashdp’@ samebh oran det deomsinetl by ingtiveddns
or al gorlthm % LQne or any, conbi nati on or set of codes
and/ or inst P mber(\iSOTBF?Vl g XP%SWPEQyPeadabI e medi um and/ or conput er

readabl e rrec!l](um] Thbinglduéon BEmbdis ired dite diréatisOcad ROTPHEET toPd THN MO
product. [00110% | n_one or Oagogft spects, .the functions described can

be i npl enenPEFPRT A% bwELS rRgocess thgiaedulation symbols besi fest PBIAMD-

thereof If imphamaot gbhcédosA7t0Varg, phdi@iek Uﬁﬁtmdlﬂﬁatﬁ@”sy%oﬁts%ﬁ% % Ny
transmtted as one or nore instructions or code on a

conput er - r ed@apnigeied@MAR) éa%uﬂé@ugheéﬂﬁbl elnnEgiousi anchoddesntyhofh MIMO
conmput er st i: i i n i
Chat 1 aci || Pesof P AIR CARTIAPHE R TR Sy Bols 0 kBN Y o
anot her. A shomdgea freth winrle s spabalny bangirdmablittednedi a t hat can be

comput or - r SAGUET Rt Brsoriler Bhnrier SRR PrabresEE IS bV BR g 1o
ot her opti C@)lroxdch&Sncserﬁ@g%nam’gigﬂgﬁﬁls Candifethcs o dig6hsqE. oOtah@hﬁwmeﬁsl &nd
carry

storage devices, or. an er nmedium that can be us t

store desir SECPVEE )éﬁ‘f g‘&?g‘ég Hanalhie Beyide ﬁfm‘?q"l‘?ﬁ?du‘é%l}agﬁ‘é‘tagk f&‘éf"énsmssmn
structures gpe HRAMIGRY ctaﬁm@m%%ﬁ& A &ogﬁ%&!t alsNrS9 triBhitters 1722a
connection can be terned a cog)ut er-readabl e medium For exanple, if

software is ﬂﬂfpéﬁlslrﬁztzt g tengpitted (e NraatenrasrlJéda thrpughf Fdt, respeeitvsly.
source usin r

o AN M R 7S SRR Pl AR o v,
infrared, r adteoglasahHZm thmg\h\lé‘ﬁm fen thehecdoaix sighal cladoh esaclf iahennop?ix is

cabl e, tvvi sted. .or _w.rel e ol ogi es ch s, infrar
adi o and e St idheE FORETRAR AR ATEE Hath e Lt
and di sc, a&ohtﬁ&&mf'(ergglfnterd amblfes aﬁ@ﬂ@%ﬁonﬁhrﬁ?a&@@beﬁvk%ﬁg@éi dighezes the
opti cal d| sc, gital versatile disc (DvD), floppy disk and blu-ra

di sc where §P® g@l}fé&éﬂmaytwswdea%rapia%@ad Fergee prasaisey theiamples & proyide a
usual I'y repregtpendlas e,egg;{,édegi,ﬂlyolwrggynl asers. Conbi nations of the
above shoul d al so be included within the scope of conputer-readable
medi a. [ 00112998 \nRan RKadpts progesders E160aa raeriveeatchplioaese she Nanpdebsd gmbple
or nore enb SO, e
concei vabl e%géﬁsn%gr?l%nreg V%’%f}r%oner’??cgo%rg%%g{gﬁ%g% %&’Flfe@ ?eggﬁétér%g%lgl\é%{&/
of descri bi rpgmtldfﬂeNaf detenedt spned swhosi NRXt dta lputcesme 1360 oudidempyulate,

il h h h i pat |
per mut at | onde GG BUIE CHba e e SR St o S5 PRI g e

described enfamditent STh grdcadsgpdgd Rb@dam}ﬁ@cmoal 1766 Y€ borapleREmbiyOfdSthat
nodi fications and variations that fall within the spirit_and _scope. of

the appende@eg?‘&?er%by FMRPmspeessar d 7ep angsltefitta PFP&?SS%é7 et hase station
"includes" i1gigised in either the detail ed description or the clains,
such termis intended to be inclusive in a manner simlar to the term



"“conprising” as "conprising” is interpreted when enployed as a
transitional word in a claim [00112] Wile the foregoing disclosure
di scusses WOl2&xaogt4bve aspects and/ or enbodi nents, it shaubstod@sned ed
t hat various changes and nodifications could be nade herein w thout
departing fromthe scope of the descri béd aspects and/ or enbodi nents
as defined by the appended clains. Furthernore, although el enments of
t he descri bgd0%3 pepiosesasclAIn canipedodieatiy Sletaminb evidaspreidied @Etrig! tauiEe:

in the singular, th | ural_ i s contenpl d un]ess limtation to the
singular is a@%{B"rCFﬁﬁegla@%et altF B’aﬁerAB@FﬁS ngﬁ%y?anahrmblrateaa IS%W%@QW%PGF&F\%P
aspect and/ Qbnpkiagh MRix hask REtieH drd zefk Wiidpalidn. Or a portion of any
ot her aspect and/or_enbodi nent, unless stated otherwi se. CLAI M

1. A nmethod [P4H8b) Fhsr revsmaglinl resmeeessi epmpiisea vidaielyPeT 0F ipirRators

CheEt el RARYR W SRR AR PTG oGRS v

packet ; and message can be processed by a TX data processor 1738, which also receives traffic data
for a number of data streams from a data source 1736, modulated by a modulator 1780,
conditioned by transmitters 1754a through 1754r, and transmitted back to base station
1710.
[00101] At base station 1710, the modulated signals from mobile device 1750 are
received by antennas 1724, conditioned by receivers 1722, demodulated by a
demodulator 1740, and processed by a RX data processor 1742 to extract the reverse
link message transmitted by mobile device 1750. Further, processor 1730 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.
[00102] Processors 1730 and 1770 can direct (e.g., control, coordinate, manage, ezc.)
operation at base station 1710 and mobile device 1750, respectively. Respective
processors 1730 and 1770 can be associated with memory 1732 and 1772 that store
program codes and data. Processors 1730 and 1770 can also perform computations to
derive frequency and impulse response estimates for the uplink and downlink,
respectively. While not shown, the communication system 1700 can include a relay that
facilitates communication between the base station 1710 and the mobile device 1750.
[00103] It i1s to be understood that the embodiments described herein can be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units can be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.
[00104] When the embodiments are implemented in software, firmware, middleware
or microcode, program code or code segments, they can be stored in a machine-readable

medium, such as a storage component. A code segment can represent a procedure, a



determ ning (1312) a nmanner of conpression for the packet, wherein
the manner is based upon a nunber of relay transfers (1310) between a
base st at i 20088845An access termnal for the packet tearazmetnsas26

i nt ended desti nati on. 2. The nethod of claim11, further

conpri sing conpressing the header, wher &f n conpressi on occurs in
accordance wth the determ ned manner. 153. The net hod of claim 2,
further comuicsibmga debgogiumi Agplopany urbetingf a rsebayting, anshels, & opfttvae
packet to reach the intended des inatio?“ . 4. The nmethod of
claim3, whePePRSt helatdt & Fh G THATGH of STSEHOth SR BT gk (B rprogram
i denti fi cat is@ferientsaCA QDL Bt LAOYE cOGIEDINAdEheH REQNRLARA &Na Alird@are

20l east a portion of the header if it is determned that there is

nore t han Oﬁgcmglpwssmg and/or receiving information, data, arguments, parameters, or memory
contents. Information, arguments, parameters, data, efc. can be passed, forwarded, or
transmitted using any suitable means including memory sharing, message passing, token
passing, network transmission, efc.
[00105] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.
[00106] With reference to Fig. 18, illustrated is a system 1800 that effectuates packet
header processing. For example, system 1800 can reside at lcast partially within a
mobile device. It is to be appreciated that system 1800 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). System 1800 includes
a logical grouping 1802 of electrical components that can act in conjunction. For
instance, logical grouping 1802 can include electrical component for identifying that
header compression shouid occur 1804. Moreover, the logical grouping 1802 can
include electrical component for determining a manner of compression for the packet
(e.g.. the manner is based upon a number of relay transfers for the packet to reach an
intended destination) 1806. Additionally, system 1800 can include a memory 1808 that
retains instructions for executing functions associated with electrical components 1804
and 1806. While shown as being external to memory 1808, it is to be understood that
one or more of electrical components 1804 and 1806 can exist within memory 1808.
[00107] Tumning to Fig. 19, illustrated is a system 1900 that processes a packet
relating to relays. System 1900 can reside within a base station, for instance. As
depicted, system 1900 includes functional blocks that can represent functions
implemented by a processor, software, or combination thereof (e.g., firmware). System
1900 includes a logical grouping 1902 of electrical components that facilitate

controlling forward link transmission. Logical grouping 1902 can include electrical



transfer for the packet to reach the intended destinati on. 5.
The nethod of claim 3, wherein the determ ned manner is such that
routing orworzaspsoeadsi nformation is not included in the ms:eR88Iks
header if it is 25determined there is one relay transfer for the
packet to reach the intended destina- t £®n. 6. The net hod of
claim 3, wherein determ ning a nunber of relay transfers for a packet
further conmoinpesent for evaluating a packet header portion that comprises a destination identifier

1904.  Moreover, logical grouping 1902 can include eclectrical component for
determining an intended relay for the packet based on at least a portion of the
destination identifier 1906. Additionally, system 1900 can include a memory 1908 that
retains instructions for executing functions associated with electrical components 1904
and 1906. While shown as being external to memory 1908, it is to be understood that
electrical components 1904 and 1906 can exist within memory 1908.

[00108] The various illustrative logics, logical blocks, modules, and circuits
described in connection with the cmbodiments disclosed herein can be implemented or
performed with a general purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmable gate array (FPGA)
or other programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general-purpose processor can be a microprocessor, but, in the alternative, the
processor can be any conventional processor, controller, microcontroller, or state
machine. A processor can also be implemented as a combination of computing devices,
€.g., a combination of a DSP and a microprocessor, a plurality of microprocessors, one
Of more microprocessors in conjunction with a DSP core, or any other such
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 above.

[00109] Further, the steps and/or actions of a method or algorithm described in
connection with the aspects disclosed herein can be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A software
module can reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium can be
coupled to the processor, such that the processor can read information from, and write
information to, the storage medium. In the alternative, the storage medium can be
integral to the processor. Further, in some aspects, the processor and the storage
medium can reside in an ASIC. Additionally, the ASIC can reside in a user terminal. In
the alternative, the processor and the storage medium can reside as discrete components
in a user terminal. Additionally, in some aspects, the steps and/or actions of a method

or algorithm can reside as one or any combination or set of codes and/or instructions on



32 determ ning the intended destination based upon the header of the

packet; and

determ ni ng whet her nore than one relay transfer

I S requir asorovegwsh t he i ntended destination. PCT/US2008/032Eb@
nmet hod of claim6, wherein determning the intended destina- tion
based upon the header of the packet further conprises deternmining a
relay serving an access termnal that is the intended destination
based upon tahensbkiaeefeadibld hedpac kaidior computer8readdtde Maédiad, afhicl abin &2
a portion of the hq?der that is co%gressed bei ng an I nternet Protocol

header .
conpri si ng:

incorporated @io HCQRNTT QEEFP AAHFcat | on appar at us (1800),
[00110] TIn one or more aspects, the functions described can be implemented in
hardware, software, firmware, or any combination thereof, If implemented in software,
the functions can be stored or transmitted 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 place to another. A storage medium can be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection can be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs usually reproduce data optically
with lasers. Combinations of the above should also be included within the scope of
computer-readable media.

[00111] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art can recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and
variations that fall within the spirit and scope of the appended claims. Furthermore, to
the extent that the term “includes” is used in either the detailed description or the

claims, such term 1s intended to be inclusive in a manner similar to the term



15neans (1804) for identifying whether header conpression should
occur for the packet; and means (1806) for determning a
manner of WOrppraessddn for the packet, wherein the mannarCriss2@0ertos
upon a nunber of relay transfers between a base station and an access
termnal for the packet to reach an intétded destination. 20

10. The apparatus of claim9, wherein: the nmeans for identifying
conpri ses arfcevpdidieg”i B compiiigs” iatterplre:dneisnsripisyed @t @ uhdiieigl word in a
conprises a sel ection nodule. 2511. The apparatus of claim 10, further
conpri sing &f"ncodi ng nodul e that conpresses the header, wherein

conpressi on [08AY] S WRil&CaRr daBganyM dibclddufe dBEREE NARIsHRNEChspects and/or

embodiments, it should be noted that various changes and modifications could be made

herein without departing from the scope of the described aspects and/or embodiments as
defined by the appended claims. Furthermore, although elements of the described
aspects and/or embodiments can be described or claimed in the singular, the plural is
contemplated unless limitation to the singular is explicitly stated. Additionally, all or a
portion of any aspect and/or embodiment can be utilized with all or a portion of any

other aspect and/or embodiment, unless stated otherwise.



12. The apparatus of claimll, further conprising a cal cul ati on nodul e
30t hat determ nes the nunber of relay {ransfers for the packet to
reach the intended destination. 33 3 13. The apparatus of claim
12, wherein the cal culation nodule further conprises: a read
nodul e that determ nes the intended destination based upon the header
of the packet; and 5a bal ance nodul e that determ nes whether nore
than one relay transfer is

CLAIMS

1. A method (1300) for managing compression of a header of a packet
5  executable upon a wireless communication device, comprising;
identifying (1304) whether header compression should occur for the
packet; and
determining (1312) a manner of compression for the packet, wherein the
manner is based upon a number of relay transfers (1310) between a base station

10 and an access terminal for the packet to reach an intended destination.

2. The method of claim 1, further comprising compressing the header,

wherein compression occurs in accordance with the determined manner.

15 3. The method of claim 2, further comprising determining the number

of relay transfers for the packet to reach the intended destination.

4, The method of claim 3, wherein the determined manner is such that
destination identification is accessible without performing decompression of at
20 least a portion of the header if it is determined that there is more than one relay

transfer for the packet to reach the intended destination.

5, The method of claim 3, wherein the determined manner is such that
routing or transfer information is not included in the compressed header if it is
25  determined there is one relay transfer for the packet to reach the intended destina-

tion.

6. The method of claim 3, wherein determining a number of relay

transfers for a packet further comprises:



required to reach the intended destination. 14. The
apparatus of claim 13, wherein the regg nmodul e further conprises an
exam nation nodule that determ nes a | ay serving an access term nal
tothat is the intended destination based upon the header of the
packet . 15. A computer program for inplenenting a nethod
according to any of clains Ito 8.

determining the intended destination based upon the header of the packet;
and
determining whether more than one relay transfer is required to reach the

intended destination.

7. The method of claim 6, wherein determining the intended destina-
tion based upon the header of the packet further comprises determining a relay
serving an access terminal that is the intended destination based upon the header
of the packet.

10
8. The method of claim 2, a portion of the header that is compressed

being an Internet Protocol header.

9. A wireless communication apparatus (1800), comprising;
15 means (1804) for identifying whether header compression should occur for
the packet; and
means (1806} for determining a manner of compression for the packet,
wherein the manner is based upon a number of relay transfers between a base sta-
tion and an access terminal for the packet to reach an intended destination.
20
10.  The apparatus of claim 9, wherein:
the means for identifying comprises an evaluation module; and

the means for determining comprises a selection module.

25 11.  The apparatus of claim 10, further comprising an encoding module
that compresses the header, wherein compression occurs in accordance with the

deterrnined manner.
12, The apparatus of claim 11, further comprising a calculation module

30  that determines the number of relay transfers for the packet to reach the intended

destination.
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13.  The apparatus of claim 12, wherein the calculation module further
comprises:

a read module that determines the intended destination based upon the
header of the packet; and

a balance module that determines whether more than one relay transfer is

required to reach the intended destination.

14.  The apparatus of claim 13, wherein the read module further com-
prises an examination module that determines a relay serving an access terminal

that is the intended destination based upon the header of the packet.

I15. A computer program for implementing a method according to any

of claims 1 to 8.



