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improvements of the equivalent equipment in a traditional wireless telecommunications
system. Such advanced or next generation equipment may be included in evolving
wireless communications standards, such as long-term evolution (LTE). For example, an
LTE system might include an enhanced node B (eNB), a wireless access point, or a
similar component rather than a traditional base station. As used herein, the term
“access node” will refer to any component of the wireless network, such as a traditional
base station, a wireless access point, or an LTE eNB, that creates a geographical area of
reception and transmission coverage allowing a UA or a relay node to access other
components in a telecommunications system. In this document, the term “access node”
and "access device” may be used interchangeably, but it is understood that an access
node may comprise a plurality of hardware and software.
[0003] The term “access node” does not refer to a “relay node,” which is a component

in a wireless network that is configured to extend or enhance the coverage created by an
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access node or another relay node. The access node and relay node are both
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[0005] The signals that carry data between UAs, relay nodes, and access nodes can
have frequency, time, and coding parameters and other characteristics that might be
specified by a network node. A connection between any of these elements that has a
specific set of such characteristics can be referred to as a resource. The terms
“resource,” "communications connection,” “channel,” and “communications link” might be
used synonymously herein. A network node typically establishes a different resource for
each UA or other network node with which it is communicating at any particular time.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] For a more complete understanding of this disclosure, reference is now made
to the following brief description, taken in connection with the accompanying drawings

and detailed description, wherein like reference numerals represent like parts.



[0008] Figure 2 is a nessage diagramfor a connection setup procedure
according to an enmbodi ment of the disclosure. [0009]Figure 3 is a block

di agram ovoaometsksd for determining a presence of a rel agTrusde9iososar

wirel ess communi cation system according to an enbodinent of the disclosure.
[0010] Figure 4 illustrates a processor and rel ated conponents suitable for
|nplenent|ng t he several enbodi nents of the present disclosure. DETAILED
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wi r el B TR Ca On 9y'St using a node 102, according to an
enbod[0od0] ofFigure dismustmtee aGeprec@sﬂoy ander@lambmorﬂpmﬂrﬂSuﬁwtaté@af@s to

the use of relay nodes in wr.el nmuni ¢ ons networ ks, such as LTE or
LTE- Am@%@at'@ﬁ/*@ %Ver‘i%lt%'f’?@m Ogﬁ?'fa %?S?rﬁéj'qﬂl%r sed and cl ai med

enbodi ments coul d be i npl emgnggd gD HESJRIFTION Wor k. The relay node 102
can anplify or repeat a signal received froma UA 110 and cause the

modi f [08413i gritshauld be unstessiood aittheoutset 3t albeugh dBistrelva gnelementations

i npl enent ati ons of t

wi L G608 pf Bitie R tEadimedle. OB et difab e iR GudeE LERAE e TRISEATE,
dat a Egstbing AFGSHelide rihafi belihplérabatednesing 409 numbeilcffdemrwque)se vdwtizerf r om
t he access node 106 and deliver _the data to the UA 110. T% {!%Ilqaat oge 102
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exemplary designs and implementations illustrated and described herein, but may be
modified within the scope of the appended claims along with their full scope of
equivalents.
[0012] Figure 1 is a diagram illustrating a wireless communication system 100 using a
relay node 102, according to an embodiment of the disclosure. Generally, the present
disclosure relates to the use of relay nodes in wireless communications networks, such as
LTE or LTE-Advanced (LTE-A) networks, and all of the disclosed and claimed
embodiments could be implemented in an LTE-A network. The relay node 102 can
amplify or repeat a signal received from a UA 110 and cause the modified signal to be
received at an access node 106. In some implementations of a relay node 102, the relay
node 102 receives a signal with data from the UA 110 and then generates a new signal to
transmit the data to the access node 106. The relay node 102 can also receive data from
the access node 106 and deliver the data to the UA 110. The relay node 102 might be
placed near the edges of a cell so that the UA 110 can communicate with the relay node
102 rather than communicating directly with the access node 106 for that cell.
[0013] In radio systems, a cell is a geographical area of reception and transmission
coverage. Cells can overlap with each other. In the typical example, there is one access

3



[0013]In radio systens, a cell is a geographical area of reception and
transm ssion coverage. Cells can overlap with each other. In the typical
exanpl e, wbepnw/ies3oone access WD 2010/ 068302PCT/ US2009/ @80ABZ00M06®67
associated with each cell. The size of a cell is determned by factors such
as frequency band, power |evel, and channel conditions. Relay nodes, such
as relay node 102, can be used to enhance coverage within or near a cell,
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the rejfray Iéé%ﬂ@né%cé& aedel (4Rl heasll assetiatedivitie thatldockss node) or other relay
node to access other components in a telecommunications system. The illustrative
embodiments are primarily concerned with layer two or layer three relay nodes.
Therefore, as used herein, the term “relay node” will not refer to layer one relay nodes,
unless specifically stated otherwise.
[0015] In communication system 100, the links that allow wireless communication can
be said to be of three distinct types. First, when the UA 110 is communicating with the
access node 106 via the relay node 102, the communication link between the UA 110 and
the relay node 102 is said to occur over an access link 108. Second, the communication
between the relay node 102 and the access node 106 is said to occur over a relay link
104. Third, communication that passes directly between the UA 110 and the access
node 106 without passing through the relay node 102 is said to occur over a direct link
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WO 2010/ 068302PCT/ US2009/ 030967 112. The terns "access link," "relay link,"
and "direct link" are used in this docunent according to the neaning

descri bedwbyotiogssoe 1. [ 0016] Both the relay node 102 an@#Crhs:@o08®s7 node
106 transmt signals, such as synchroni zation signals, reference signals,
or other control signals. In the typical exanple, these signals are
broadcast within the coverage area for the transmtting node. When the UA
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a secondary synchroni zati on channel (SSC) 130. A conbi nation of PSC
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o clheh Sobish g @it ikacds3t Rl 1 v B plichy k"2, “YsefrES HRRATe
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di vi d@@nmm@atwﬂgdbgeﬂ@eswdgu%ewad irgl@y nadee Qéﬁe? O%ﬁe | Ds

of 1 ebl@%%%@}?n@bgmﬁahfs fﬁhpﬁf?\rﬁmg; @Dﬁgﬁgké Qlich BiSadanAtish. Of access

nodes eterm nes a network node, the UA can
det er [00ng] whéi loee einbodishenty ke UAdasessirﬁmnmimesassmﬁedgrwmetr@ld%ﬁw bh8ed on
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one neiwor k. NRde 3LubNof HRE%enmbdEment, the range of possible identities derived from
the combination of PSC data 122 and SSC data 132 is divided into two subsets. One
subset of identities is used for the Node IDs of relay nodes and the other subset is used
for the Node IDs of access nodes. When a UA determines the Node ID of a network
node, the UA can determine whether the network node is an access node or relay node
based on the subset that includes the Node ID.
[0018] Using this solution, it may be possible for Node IDs to be reused within a
wireless network, depending on the geographical distance between the network nodes.
Generally, access nodes will transmit with more power than relay nodes, and a relatively
large geographic distance may be required between an access node and another network
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[0019] I n a variation of this enbodi nent, one or nore bits in the Node |ID
are used to specify whether the transmtter that sent the PSC data 122 and
SSC dat a wB20wawsm2r el ay node or an access node. For exaoplus2000/081967 i n t he
Node ID could be set to "0" for relay nodes or "1" for access nodes, or
vice versa. The UA could determ ne whether a transmtter was a relay node
or an access node by reading this bit. In another variation of this
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with 8 @ﬁ‘éd’ﬂbktheo%yl%dey\hirpb Variitionbef thie efriticlimant ehd 02Aamay hesnalcthes s
node 8 . At event 152, the UA 110 sends a preanble to the network nﬁ_%g

. A

109. AeasumsTnenisrporiscommetagata fodbe Avsess Aeds evara Sireekiinkg anskther
t 156, the UA 11 : | QAR :
ToeoaghoTss e maY i TEOME TS oRIBUIGE pagar g ROGECH aNafisditatnis |

conneghibyiriehtBNERFTAGR hits nthe BICCHO14(Tae wsethiacspanify sdtaibemtbesweodan
include a list of Node IDs of one or nore relay nodes to which the UA 110

m ght connect. [0023]1n a variation ofg this enbodi nent, the
connecti on-setup nessage m ght al so



include an instruction fromthe access node for the UA to connect to a
specific relay node. Upon receiving the connection-setup nessage, the UA
can connew0 2ww/ms30access |ink for that relay node. |n amotrhmiseoowmsiat i on of
this enbodinment, a |ayer three relay node may receive the RA nessage or
preanble and initiate radio resource control functions on behalf of the
access node. This may provide a slight battery savings by reducing the

pover nadethab gehhiBeWCCH 140nasid rdldiendtie oras ageess npdeaRbt exarbplenarbétciai vi ng
the RA WO 2010/ 068302PCT/ US2009/ 030967 nessage or preanble, the |ayer
L cchediG ool beashin ) Pl i ARdes OTodn S AGPERS BRHeD ArUieiRss.

escr enel 0} t her. ' i e i
T B L e e e A F A
assunegayt hadesiin acetgs mesdageithat thevaocess madersends tBaoel WAt Whan aaUAeBay

3 . . .
SSC. BReTuBling R OPnest 81 NGHE Moo BPRE PRSI BarSaBeacaRst (Bl ve
a BCGekEqR Fggg%?}ﬁb}@)ft{ét Radene eIl BRYa ABBAMOR AdtL. Updnnriceiing BORR i s a

rel ay node’ I'n anot her enmbodi ment, a network node that transnmits data
in a sessage of preainblehl & nebidrkanede giantd@ souRes te dhed)A thal sgntibecRAror

exanple, a rel ' ' =0 [JAVANESY '

T eVEE5s a6 B P ol e B ReblfEs: € SRl SorEo ol Ealed Hidkdage®! @
si ngl & gRf RétRorioholen TS achiomsicesthenhesposdsrby aferiding &i goeskeotion-aetepused
as the access link and sone of the tineslots are, used as ,tgtﬁ?rel aéﬁ'i nk. In

this messagerinthe JAa lnias erbedimenintie acoeseide MGHIIESINIARCAMRALNt ti ng
accesgolib Sl 4 fsoNBae D b bhgi*gﬁ%r@%w@déf@{afa@m apAeAPIENRI t he

net wor kK ~a’ relay node opera in a tinme-division nod
[ 0026¢bvegot ®y3hé lacuess pdes. Theavpndctiensetup naessageodight vduste arinsticationng a

P or H fism U aiBer Aowes Op fedlifedSatice afemesodp sy PecllySdibos
recei {f-%gc%ﬁrfé@gan-@éwﬁmfsgﬁ 8 thEhBA 4P FEERE HHaNlisti GMiods IBS Rind! Measyi® Hie

m ght “broadcast. Informati on mght be related to a Node |ID, a BCCH,
PSC dedcejvedS@fatance sigrahpawer abothertmetadataabautrengor grorg of s dsted delayet up

T es ol H s o ASeds IR T o e o 3Gy olShngle vhether the
[0022] This embodiment is illustrated in Figure 2, where the UA 110 is communicating
with a network node 108, which might be the relay node 102 or the access node 106. At
event 152, the UA 110 sends a preamble to the network node 109. At event 154, the
network node 109 grants a resource to the UA 110. At event 156, the UA 110 uses the
resource to send a connection request message to the network node 109. At event 158,
the network node 109 sends a connection setup message to the UA 110. The connection
setup message can include a list of Node 1Ds of one or more relay nodes to which the UA
110 might connect.

[0023] In a variation of this embodiment, the connection-setup message might also
include an instruction from the access node for the UA to connect to a specific relay node.
Upon receiving the connection-setup message, the UA can connect to an access link for
that relay node. In another variation of this embodiment, a layer three relay node may
receive the RA message or preamble and initiate radio resource control functions on
behalf of the access node. This may provide a slight battery savings by reducing the
power used by the UA to transmit the RA message or preamble. Upon receiving the RA
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[0027] The UA 110 and ot her conponents descri bed above mi ght include a
processi ng conponent that is capable of executing instructions related to

t he acti owe 2dmewsiobed above. Figure 4 illustrates an exaoplus2ab/03096y St em
1300 that includes a processing conponent 1310 suitable for inplenmenting
one or nore enbodi nents disclosed herein. In addition to the processor 1310
(which may be referred to as a central processor unit or CPU), the system
1300 miegédge OF ptetaniple! the layeotiveet reldyt yodemiayesespdha , withasitiitar asonesstiorenor y
(RAM 1330, read onl ,marmr'y_(RO\/p 1340, secondary storage 1350, and

i nput $ESUR PiASsageEleseinedRere8b0. These conponents might WO

2010@.@@§§g2 PG BHOH? Fient INEUHSEREE ofid BCUI® AROhARGt tda?URURaLE70-
In s C not be be

ses, sone o ese conponents my present or nay
combi metdrorknnede iscauselap nbdeatlhahis, iticeh benassanaedchthat an agcess oode wiltalwayaent s

t shown. T ts mght be |located.,i i hys; it
ot LA B CHIRRRAER ey nae gy of bRV Bubelt BRCRRI LMerBorg df Ay ©
t akenyRYebbifedaae8es ah SSE Oorsdhé daserlcnddl BignhhRomr # Aefvstk nbdéMbialdees or

by the processor 1310 in conjunction with one or nore conponents shown or
not shatwaceive ehBCEHhiftonythat netwerk npdg, ghe DA miayrassupiothas the newark nede2.
Al t hou hfﬁ he DSP 502 is shown as a separate conponent, the DSP 502 m ght be
incor'ﬁglrr P90 the processor 1310. [0028] The processor 1310 executes

i nst rrtwn'spnsm epdETer 6MBPUINGENtpBOpeR ek rdestivat [ttanshhitst data i ghsulkset exfs
fromthe network connectivity devj ceB 1320, RAM 13%0, ROM g40 or
seconavaible sibitpmas soay BRi asumeshio PRA (RIY Nadeo uECHPXRMRIE & Mg% NOAE such
as ha sk L Lonby: g i ' ¥ ' f irs
ChowoPoHly Iy 2 ERERIG mele ARl R Bt B SRe oy e
di scusgsdples theer epdeuhayl Usg a simgle: easier broken | | atenwheg spee o

ples tHeeraiay vl ier broken inte times{dtanwh f

ted. simult ly, i al |y t her wi se .b Lt
or oo hiediracs A LeeR e Asrasaiok Bad Rh TR i edos e s Eeelani s
[ 0029 They, Qﬁié‘tf\ﬂhboaiﬁﬂé}ﬁ?bi VA thatltEs thaR8 mawokiakedehie rily rrarfsnitticlgs,

rmdemr])anks, ernet devices, universal serial bus (USB) interface
devi cascessdink alata int @ stibselsof the kesourre gvaitahle sray assyene thal the paivrk 1odg

interf FDD| ) devi. ] t k (WLAN) devi : di
tr anciedt (Y oot eeS i atr BRI RERS, it bl o access (o) devi cee,
gl obajooPsFt eMRidiste IMbitrates @RTBMbSEINcMhof & Fdhod 200d0t detesiringa piesednces,
wor | dw de”interoperability for m crowave access (W%D&S)_ g)zr\él ﬁes, nc{/ ar

ot her ofer¢lay move in@vEeless sompaveatiamEysteMndb Ripgis2 1 HROEMA ‘PWJ}OEC_ aung
connefls Mek¥nde ¥} BR%chacl iR 12 RuEy HoBent 966594 frbR 8 Actwd Cahg Wi th

the | or nore eco nications networks or Op er netmorks
f r om infforednatiohemightdss sent 180U ghtmigbt bevieroad€astmaTherinfarmationtihight oiee

00" Taigne e NordPuad Gl BTS i S8 et BetatBie ahaiir e ol f8de.c °o,
t ransgio gt h&%&‘ﬁﬂf]%fcq;g%géé@dg@. da 3 b8 Me/ infbRRAMIN T esBidNoldaerhinght be

used store vol at1 ata~and perhaps to store instructions that are
executvhdthey thereprark asders 48 BoceSheod®OM a salay neda. non-vol atil e menory

vl Rl B ShoioBasod B ShoURIBY, JUBRAY DGR HEnTeRite -
processing component that is capable of executing instructions related to the actions
described above. Figure 4 illustrates an example of a system 1300 that includes a
processing component 1310 suitable for implementing one or more embodiments
disclosed herein. In addition to the processor 1310 (which may be referred to as a central
processor unit or CPU), the system 1300 might include network connectivity devices
1320, random access memory (RAM) 1330, read only memory (ROM) 1340, secondary
storage 1350, and input/output (I/O) devices 1360. These components might

8



t he secondary storage 1350. ROM 1340 m ght be used to store instructions

and perhaps data that are read during execution of the instructions. Access
to both Rad208@6B832d ROM 1340 is typically faster than troTasecan®danvg’ st or age
1350. The secondary storage 1350 is typically conprised of one or nore disk
drives or tape drives and m ght be used for non-volatile storage of data or
as an over-flow data storage device if RAM 1330 is not |arge enough to hold

al | vegiimickié awitiPesiRd dHothart QlRQe bLB5A3TEY e dtiRe Eabedl Qiomer efutiiase t hat
are | oaded 1 nto RAM 1330 when such prograns are sel ected for execution.

[ 0031tombenents rday inot be1Fesentagr May| keieombingddincayious| camiipatigns witeoee,
t ouch di.spl i i i - ack
bal | sangiseE Br MRS eptBORERS ot N e thp8fent icht b8 IGEtel IR,
noni t gihgle sHyskdahentityerlin kitrenhampoé pigsicalesntityAl Aoy attiens destsibedhrereih3@5

m ght be considered to be a conponent OL t he L/O devi ce§l %&6? | nstead of or
in adaemgdak%bbéhe]gr%eééﬂﬁab%m\m'%trh%@ AR OXIPR PERRERSOE {191Y IR PIIREE3 0.

0032 ' el j ;
[ (%PJE%S%@JOL Q@aw%&fjﬁnétwm oRkestH HSFfbér‘rg?ﬁnéﬁE%rWoﬂc RSt SHAwPIH feses

3rd nera ershi oj ect (3GPP nical Specification (TS)
36. 81drawiny eRR dsSa Mgl 4igna0PREEEsoR(DSHbtIN2reAlthoughieHdaPi 30 2pis howsd f or

det Lo ¢ de in. , , )

The. nBERAPHAIRESQEPAEELitDS RS PUBRTANHET 5P Ibdrated e TRy ERpl 3167 =" o™

i nf or Qﬁiiﬁ” il ﬁéé&ohhﬁﬂf RXBBGRs Oinshilictichas tcoee, Wondputer ¢regranag eorand
ay "node he net

the r . od further includes determn ning whether the network
node Berifith¢hatritmight eiceess fresstheotriwarkicennectidnagevierte 1842 8ANh 133 ROM

i nf Lon. [0034] | ' ' | t
| et udgedeSr sesendaty SRRy 1ar S (SR THBEF ol e o ARk bpSed sgteRCICH
Wi 1 el g8 QK] fIBPHY @iskS o3 opticaindiekyrayvhie driylionetCRY 1310 s stsewtemultipket

| east one of an access node and a rel ay node, The processor is,further

Cﬁnf i ng@?S@r@ aiay @@epfeﬁfnit-nf SPHBt MdHet insHUetians [iscussed 6ot s
t i ,
WS e S R s A A R T Sl e it

a wr 'on' sys e system i ncl udes a network
node eHEriviter I8 ohe drrmokiple piotkesorst | Time pratiesaor /3160 meay besmpiementedtas east
one of an access node and a relay node. The information is usable to

det er e MREHF UGS onponent is the one of the access node and the rel ay

o 2B OB 0 ke oo ohodemeninoder
banks, Ethernet devices, universal serial bus (USB) interface devices, serial interfaces,
token ring devices, fiber distributed data interface (FDDI) devices, wireless local area
network (WLAN) devices, radio transceiver devices such as code division multiple access
(CDMA) devices, global system for mobile communications (GSM) radio transceiver
devices, worldwide interoperability for microwave access (WiMAX) devices, and/or other
well-known devices for connecting to networks. These network connectivity devices 1320
may enable the processor 1310 to communicate with the Internet or one or more
telecommunications networks or other networks from which the processor 1310 might
receive information or to which the processor 1310 might output information. The network
connectivity devices 1320 might also include one or more transceiver components 1325
capable of transmitting and/or receiving data wirelessly.

[0030] The RAM 1330 might be used to store volatile data and perhaps to store
instructions that are executed by the processor 1310. The ROM 1340 is a non-volatile

memory device that typically has a smaller memory capacity than the memory capacity of
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node in a wireless comunication systemis a relay node. The nethod

I ncl udes, when information that is present in transm ssions from an access
node i s aveento/de83m a transm ssion fromthe network nodeCTdst@vmsoywsng t hat
the network node is a relay node. In various enbodi nents, a UA, a network,
a network conponent, or a conbination of these elenents m ght determ ne
that a network node is a relay node in this manner. [0037] Wil e several

enbocheReEenddYSteags 1350 iROM 1340 hgitirsestd
enhodheRRtenddRysidiag hightriesesid @ stofeinstractiorts arbpértiape

the d I d t d h

ot herdatpdbat aie mdﬁwlmsgcaﬁééumzpénfwgﬁg?thqsﬁﬁéh&%@?Sﬁpbﬁqtﬁﬁ%ﬁ F5hd oad™"
pres t

il ugltﬂbmjl égbg%gy %?I res ri C?ﬁ&g%ﬁ?ﬁe%ﬁatgéeﬁg%%c?gﬁngt%%ﬁ cl’rﬁ?t ed to
t he gﬁm irsmStyglczmncebmpﬂsed oFogee)rm'rpﬂeedisk kldvesior tape dtieereand mighthepsadnt s
may be conbi ned or int t [ h
oo o uogle Septta obeds S i b Lt BEE APl SSUS AR LAAES A8,
and Ngtdiero ?6hBEFaﬁiWnglh?Uﬁéat%ddaaWQtng{?é 9B50a#ibg HeTBSE t@Store

di scret™e or separate ma Ined or integrated with other systens,
nodul gegranes that ace lnaded mbt%ld’ls’l 330 wben sdelp QFQQral@Sfaf eiselastedtop Qée@#thfhe

iy e o e R S N R N G R OE

Comméﬁlﬁ?é NebybbaRIY fke?ﬁﬁ@s | SWighkac gials] exice etrack banr; ardmi raicgnmmocwdt

whet her ectrically, nechanjcall y, or ot her wi se. r exa | es
changesdets. papet t&neomdeﬁqcpl’@ﬁfér &"E’B@rﬂ@o'at%&a%rc‘éth%d”ﬁ BHted%‘ﬂ?qsl ed in

o <crabaqtin. ff%ﬁ%%%%%@@%fﬁﬁ?%@%%ﬁmg?‘@%%é’f“?@"@? SEthod for

det er 1360 PEteadosRRSERcaddifior ts bkimg acdmpionent of thel metwoco connedivity dieyicegst em
conprising: receiving, froma network node in the system information
i ndi ch32tg the presence of at |east one of an access node and the rel ay

node; [0%5%] The following are incorporated herein by reference for all purposes: 3rd
Generation Partnership Project (3GPP) Technical Specification (TS) 36.813 and 3GPP
TS 36.814.
[0033] In an embodiment, a method is provided for determining a presence of a relay
node in a wireless communication system. The method includes receiving, from a
network node in the system, information indicating the presence of at least one of an
access node and the relay node. The method further includes determining whether the
network node is the one of the access node and the relay node based on the information.
[0034] |n another embodiment, a user agent is provided that includes a processor
configured to receive from a network node in a wireless communication system
information indicating the presence of at least one of an access node and a relay node.
The processor is further configured to analyze the information to determine whether the
component is the one of the access node and the relay node.
[0035] In another embodiment, a wireless communication system is provided. The
system includes a network node configured to transmit information indicating the
presence of at least one of an access node and a relay node. The information is usable
to determine whether the component is the one of the access node and the relay node.
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determ ni ng whet her the network node is the one of the access node and the
rel ay node based on the information. 2. The nethod of claim1, wherein the
i nf or mat iwo 208/@s3vede i dentifier contained in a conbi naPCErUSeiIA3EET Nar y
synchroni zati on channel and a secondary synchroni zation channel transmtted
by the network node. 3. The nethod of claim2, wherein a range of possible
identifiers available fromthe conbination of the primary synchroni zation

chan n;ﬂosapd IR NS ERbYdIMEN Na néthabi o previasd dbr determining thatra aetwerk
subsets, ©One subset containing at |east one identifier for at |east one

r el aynedaiin anMrelass somsaunicalitmasyhtery st relagnodae Titemathed mdudesawhenast
node. . 4. A ' LN; d
dencaraitR et (S nreafat T A3 soR: Fonf o Agett oBels, Absei fom 2.

node frandrhiesionl feom rthd metwdrkonede, alaterntihinghthahthendéteatie notlbds a fedayneoder k

node is the access node. 5. The nethod of .any one of the preceding clgins,
wher eimvanaus ambeRiNes. AsUA. fopriwolsn inehwe '?P@pgﬁ%n@érﬂlcgﬂ;ﬁgm%%i ation

chan anFsE re?é?ﬁgﬁ‘&frﬁfgpgﬂ?fremr{éﬁ%%é PSR nodRds Whels ibde ihaRigmaindtossi bl e

identifrers aval e secondary synchroni'’zation channel is divided
i nto [00373ubd¥hite severat enseidimentsahavenbean previded dndhe duasenti disclpaureait

a1 esauid he uitielecs Bt %0 Gistlene e B RS Ra TRB TN s Fon e e o
o 0SaHBEP sEHE Top ARSI NS e o O soofeores proent il 11
The present examples are to be considered as illustrative and not restrictive, and the
intention is not to be limited to the details given herein. For example, the various
elements or components may be combined or integrated in another system or certain
features may be omitted, or not implemented.
[0038] Also, techniques, systems, subsystems and methods described and illustrated
in the various embodiments as discrete or separate may be combined or integrated with
other systems, modules, techniques, or methods without departing from the scope of the
present disclosure. Other items shown or discussed as coupled or directly coupled or
communicating with each other may be indirectly coupled or communicating through
some interface, device, or intermediate component, whether electrically, mechanically, or
otherwise. Other examples of changes, substitutions, and alterations are ascertainable
by one skilled in the art and could be made without departing from the spirit and scope

disclosed herein.
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7. The nethod of any one of the preceding clains, wherein the broadcast
control channel contains at |east one of: a list of node identifiers for at
| east onewoebayosssmwde near a cell associated with the aceeswse@mdp3zooand a
bit, one value of which indicates that the network node is the relay node
and one value of which indicates that the network node is the access node.
8. The nmethod of any one of the preceding clains, wherein the information
is alist of node identifiers for at teapasone rel ay node near a cel
associated wth the access node, and wherein the list is included in a
connection-setup nessage sent to a user agent by the access node upon the

ieer hoontA medfiet 1B ANECTLRSERSS o RRERY RebRdT AN EC e bafifiticarichs

i ndi cgskde, GorApasiggce of at |east one of an access node and a relay node,
and fdrther configured to analyze the information to determ ge whet her a

networ k noéseiving endAcNSWorhaode dpdhe Waﬂﬁom'%ﬁngﬂpaﬁﬁg he PERSCHRE user
agent of claim ’aé%t%'n@ i é%%géirﬁ?g%%dltﬁ%@e@gﬁ%déggm| fier contained in

a conbination o primary sync i'on chann and a secondary

synchr oni zgéteminiripwhether tennefwdrie doby is the ore vbthie acnges node anddhagelayagent
of clains 9 or 10, wherein a r?n e of possible identifiers available from
the conbi nati onn@de Wl%edpﬁ"i‘mﬁ&'/‘gamwponi zation channel and the secondary
synchroni zati on channel is divided into two subsets, one subset containing
at |east one identifier for at |east one relay node and one subset .

cont agni ngThé methsd ob claimndt rwherieisy theonfaimatieads agieeaiieatiiencadained in a

combination of a primary synchronization channel and a secondary synchronization

channel transmitted by the network node.

3. The method of claim 2, wherein a range of possible identifiers available from the
combination of the primary synchronization channel and the secondary synchronization
channel is divided into two subsets, one subset containing at least one identifier for at
least one relay node and one subset containing at least one identifier for at least one

access node.

4, The method of claims 2 or 3, wherein the node identifier contains a bit, one value
of which indicates that the network node is the relay node and one value of which

indicates that the network node is the access node.

5. The method of any one of the preceding claims, wherein the information is a node
identifier in a secondary synchronization channel transmitted by the network node, and
wherein a range of possible identifiers available from the secondary synchronization
channel is divided into two subsets, one subset containing at least one identifier for at

least one relay node and one subset containing at least one identifier for at least one

access node.
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WO 2010/ 068302PCT/ US2009/ 030967 12. The user agent of claim 10, wherein
the cell identifier contains a bit, one value of which indicates that the
net wor k rwoeoicmesdve rel ay node and one val ue of which i mdiramtes/osivat the
network node is the access node. 13. The user agent of any of clainms 9 to
12, wherein the information is a cell identifier in a secondary
synchroni zati on channel transmtted by the network node, and wherein a

r angegg of i gqﬁsaypg@g @Féﬁyjohb%fih%b?éde@lmgecléWWH&@eiﬁ&ﬁ@W@rrﬁaﬁdﬂ@hndude@t i on

channel Into two subsets, one subset containing at |east one

i dentinfai broadcast spntrelahanoebirarsmijted dydhamgtveis adeset contai ning at | east
one identifier for at |east one access node. 14. The user agent of any of
clainms 9 to 13, wherein the information is included in a broadcast control

channel t reqps Mdth&dl dPYariyhen@asfwae preostiing cldimsTiwhersier thegbriadostctaitral 14,
wherein the broadcast control channel contains at |east one of: a list of
node ¢haanel ¢ordaissableast one®t one rel ay node near a cell associated with

the accesﬁaeﬁé}gqefgg?ﬁ%gig%ngﬁﬁé&s 165 bt ferthble RAY SdidiFadsiplatdd it ahuor k

node is t ohe value o ndi cates that the conponent
is the access nmm@ess hodeTimed user agent of any of clains 9 to 15, wherein

the information is a list qof. rel 0 identifierns.for t el a
node near @bEedne &%‘ﬁ@gﬂféﬁ mq@?%/%@agﬁ@eg%wagﬁg?dgﬁﬁd%%ﬁ# rﬁ@qs%%&{]‘ﬁg% i sy
included in a qopnect \'Nﬂgh%ﬁaieat_e%&ﬁéﬁae rRBRbrKibdee this aEca@anddddy the access
nodet upon the access node recelving a random access nessage fromthe user
agent .

8. The method of any one of the preceding claims, wherein the information is a list of

node identifiers for at least one relay node near a cell associated with the access node,

and wherein the list is included in a connection-setup message sent to a user agent by

the access node upon the access node receiving a random access message from the

user agent.

9. A user agent, comprising:
a processor configured to receive information indicating a presence of at least one
of an access node and a relay node, and further configured to analyze the
information to determine whether a network node is the one of the access

node and the relay node.

10.  The user agent of claim 9, wherein the information is a node identifier contained in
a combination of a primary synchronization channe! and a secondary synchronization

channel transmitted by the network node.

11.  The user agent of claims 9 or 10, wherein a range of possible identifiers available
from the combination of the primary synchronization channel and the secondary
synchronization channel is divided into two subsets, one subset containing at least one
identifier for at least one relay node and one subset containing at least one identifier for at

least one access node.
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WO 2010/ 068302PCT/ US2009/ 030967 17. A wirel ess conmuni cati ons system
conprising: a network node configured to transmt information indicating

t he presewoeomiossdo2l east one of an access node and a relpay/useas/03d96E
information usable to determ ne whether the network node is the one of the
access node and the relay node. 18. The systemof claim 17, wherein the
information is a node identifier contained in a conbination of a primry
synchroni zation channel and a secondary synchronization channel transmtted
by the network node. 19. The systemof clainms 17 or 18, wherein a range of
possi B2e i Gbetuskr agentobelnini1§, herein iae cslidantifies aontainsna bijr pRavalue o

synchr oni zat.i on c d

o vi e igeas abge abork BRI B, G B g rp e g o WAREShalcptes,
at | egt i Reti@ridYofe ethangbcess nedbset containing at | east one identifier

for at | east one access node. 20. The systemof clainms 17 or 18, wherein

the node identifier contains a bit, one value of which indicates that the

netwoys noGfe el Agehfofihn fﬁﬂ@eﬁﬁg?%? éWh'é?elﬁfthé‘/]ﬁ‘Hfﬁﬁnéﬁtm 524 e8I dedtifiéine

net wo acces system of an clainms 17 to
wher ejmatseeonddrgrsyath@nidatioa chareael tﬂamsmnthedrby Mnemmwodﬂdadg ayheherain @at | on

h |t tted. by th twor k .nod d |
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the information is included in a broadcast control channel transmitted by

t he network node.

14.  The user agent of any of claims 9 to 13, wherein the information is included in a

broadcast control channel transmitted by the network node.

15.  The user agent of claim 14, wherein the broadcast control channel contains at

least one of:
a list of node identifiers for at least one relay node near a cell associated with the
access node; and
a bit, one value of which indicates that the network node is the relay node and one

value of which indicates that the component is the access node.

16.  The user agent of any of claims 9 to 15, wherein the information is a list of relay
node identifiers for at least one relay node near a cell associated with the access node,
and wherein the list is included in a connection-setup message sent to the user agent by

the access node upon the access node receiving a random access message from the

user agent.
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WO 2010/ 068302PCT/ US2009/ 030967 23. The system of claim 22, wherein the
broadcast control channel contains at |east one of: a |ist of relay node

i denti fi ewe 2bowoesd02] east one rel ay node near a cell asseciratSeaomsadh7 t he
access node; and a bit, one value of which indicates that the network node
Is the relay node and one val ue of which indicates that the network node is
the access node. 24. The systemof any of clains 17 to 23, wherein the

'nfor’ﬂ‘ﬂt'Oﬂm%lé‘ss'écﬁﬁmghld’aﬁbﬁysmém cBmpkisinger s for at |east one relay node
near a cell associated with the access node, and wherein the |i st |s

i ncl uded i & newednneds iconfigeedptontsarsgis ifernatien indieatingatienpPrasened o sdlcess
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agent. 25. A ermning at” a network no In-a wre
conmmuni cati ons @gatetrAifel whetheetrynetodek nodeas fhel ore of theeacdesy nblderarldtthe
network node a subset of information that is present in transm ssions from
an access node;e#NeRA%-er i ni ng that the network node is a relay node. 26.
The net hod of claim 25, wherein the subset of information does not include
at | east one of: a broadcast control channel; and

18.  The system of claim 17, wherein the information is a node identifier contained in a

combination of a primary synchronization channel and a secondary synchronization

channel transmitted by the network node.

19.  The system of claims 17 or 18, wherein a range of possible identifiers available
from the combination of the primary synchronization channel and the secondary
synchronization channel is divided into two subsets, one subset containing at least one
identifier for at least one relay node and one subset containing at least one identifier for at

least one access node.

20. The system of claims 17 or 18, wherein the node identifier contains a bit, one value
of which indicates that the network node is the relay node and one value of which

indicates that the network node is the access node.

21.  The system of any of claims 17 to 20, wherein the information is a node identifier in
a secondary synchronization channel transmitted by the network node, and wherein a
range of possible identifiers available from the secondary synchronization channel is
divided into two subsets, one subset containing at least one identifier for at least one relay

node and one subset containing at least one identifier for at least one access node.

22 The system of any of claims 17 to 20, wherein the information is included in a

broadcast control channel transmitted by the network node.
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data in alternating subfranes of a transm ssion fromthe network node.

WO 2010/068302 PCT/US2009/030967

23.  The system of claim 22, wherein the broadcast control channel contains at least
one of;
a list of relay node identifiers for at least one relay node near a cell associated with
the access node; and
a bit, one value of which indicates that the network node is the relay node and one
value of which indicates that the network node is the access node.

24. The system of any of claims 17 to 23, wherein the information is a list of relay node
identifiers for at least one relay node near a cell associated with the access node, and
wherein the list is included in an connection-setup message sent to a user agent by the
access node upon the access node receiving a random access message from the user

agent.

25 A method for determining that a network node in a wireless communications
system is a relay node, comprising:
receiving from the network node a subset of information that is present in
transmissions from an access node; and
determining that the network node is a relay node.

26. The method of claim 25, wherein the subset of information does not include at
least one of:

a broadcast control channel; and

data in alternating subframes of a transmission from the network node.
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