Met hod and Apparatus for Discovery of Relay Nodes BACKGROUND [ 0001] As used
herein, the terns "user agent"” and "UA" mght in sone cases refer to nobile
devi ces such as nobile tel ephones, personal digital assistants, handheld or
| aptop conputers, and simlar devices that have tel ecommunications
capabilities. Such a UA m ght consist of a UA and its associ ated renovabl e
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“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

S

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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[ 0004] An LTE system can include protocols such as a Radi o Resource Contr ol
(RRC) protocol, which is responsible for the assignnment, configuration, and
rel ease of radio resources between a UA and a network node or other LTE
equi prent. The RRC protocol is described in detail in the Third Generation
Partnership Project (3GPP) Technical Specification (TS) 36.331. According
to t'he RRC protocol, the two basic RRC nodes for a UA are defined as "idle
nmode" aa¢Ehs’ RO F mdtiverdeldy Rodé.ndrieeccessnrode dndorday nodeare, batheradié may
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di agr _ img d Wreless comufii catl'on system t'hat includes a rel ay
node, respcsl hetwieenanUdrdiatia metworkfnadieeorditiser loB equipht08TRedRiRe rotosoh

rressa?se dglsgn re%mir]; 0dretazniil (fr? ntﬂgcﬂﬂ%l égrt\éjrgtigrq q&e?rgnuerrghigcﬁ%jgri;tn%élgP) Technical
Specification (TS) 36.331. According to the RRC protocol, the two basic RRC modes for
a UA are defined as “idle mode” and “connected mode.” During the connected mode or
state, the UA may exchange signals with the network and perform other related
operations, while during the idle mode or state, the UA may shut down at least some of its
connected mode operations. ldle and connected mode behaviors are described in detail
in 3GPP TS 36.304 and TS 36.331.
[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.



an enbodi ment of the disclosure. [0009]Figure 3 is a block diagramof a
met hod for determning a presence of a relay node in a wireless

comuni cation system according to an enbodi ment of the disclosure.
[0010] Figure 4 illustrates a processor and rel ated conponents suitable f

or

I npl ementing the several enbodi nents of the present disclosure. DETAI LED

DESCRI F;}TO\I [0011]I't should be understood at the outset that although
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[0010] Figure 4 illustrates a processor and related components suitable for
implementing the several embodiments of the present disclosure.

DETAILED DESCRIPTION
[0011] It should be understood at the outset that although illustrative implementations
of one or more embodiments of the present disclosure are provided below, the disclosed
systems and/or methods may be implemented using any number of techniques, whether
currently known or in existence. The disclosure should in no way be limited to the
ilustrative implementations, drawings, and techniques illustrated below, including the
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 i$ one access

3

but



rel ay node 102, according to an enbodi nent of the disclosure. Generally,
the present disclosure relates to the use of relay nodes in wreless
comuni cati ons networks, such as LTE or LTE-Advanced (LTE-A) networks, and
all of the disclosed and clai ned enbodi nents coul d be inplenented in an
LTE- A network. The relay node 102 can anplify or repeat a signal received
froma UA 110 and cause the nodified signal to be received at an access
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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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112. The terns "access link," "relay link," and "direct link" are used in
this docunent according to the neani ng described by Figure 1. [0016] Both
the relay node 102 and the access node 106 transmt signals, such as
synchroni zation signals, reference signals, or other control signals.In the
typi cal exanple, these signals are broadcast within the coverage area for
the transmtting node. When the UA 110 detects such signals, the UA 110
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network node%o deteprmme whether a transmltter |s a retiay He or an access fode. Ina

typical scenario, both relay nodes and access nodes transmit signals over a primary
synchronization channel (PSC) 120 and a secondary synchronization channel (SSC) 130.
A combination of PSC data 122 and SSC data 132 may comprise the network node's
identity, which may be referred to as the “Node ID” or “cell ID.” When a UA receives the
PSC data 122 and SSC data 132, the UA can determine the Node ID of the network
node. In one variation of this embodiment, 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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wi rel ess network, depending on the geographi cal distance between the
networ k nodes. Generally, access nodes wll transmt with nore power than
rel ay nodes, and a relatively |arge geographic distance may be required
bet ween an access node and anot her network node using the same Node ID.
Rel ay nodes may transmt with | ess power and therefore nmay be rel atively
closer to other network nodes with the sane Node ID. In either case,
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[0022] This embodinment is illustrated in Figure 2, where the UA 110 is
communi cating with a network node 109, which m ght be the relay node 102 or
t he access node 106. At event 152, the UA 110 sends a preanble 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 nessage to the network node 109. At event 158, the network node 109
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nessage can include a |ist of de 1 Ds of one or nore relay nqodes to which

t he eﬁ@Cﬂﬂ 1 cedd hecget tp o@”zfer relevangdgs aft iloferACcess @03%&{. vigghyersane
Conneft%r Eibﬁo?ﬁérsé’r%o gt %h%cle?&'n‘éﬁ‘é v?d'égté't@ﬁknﬁm 41efof Rea eSS

node [ 0 connec to a specific rela on recelving t
connecé!a;onodes irpansstsp.yeessage that ttmaa:rmsaermdet serals mcmes@Al i Wheha Lbﬂhat

rel ay node. |In another vari at f ot h

nod;a &ﬁ?gpﬁ'&%lt9§%'?§°hﬁ9 ﬁ\eIE% I XK d'f%dﬁr gfaﬁfﬁl nﬁ&ﬂ@ﬂsm'ﬁ gtr@% g'ra'i tac#egsgo{ﬁfl%)gy
contr I Sa MetRorkT) poht
bat ¢ efiessHge o ??%ﬁﬁib'eeﬁﬁ*éﬁn%aﬁ% rBEeied b2 Mok Rod TR Rodeime oRAY

Nessagessage rwambambleUpm MetwoRrk ﬂd)dﬂg orangs RAresmseade the YAdhabeent theeRPayer

th I

descr MssoHe PEPTRamB 41RO RAPS EiissRis Eretela ol Rpes itines,
i ndi cgy the Refivdrk rFoHét 'ﬂhé‘@i@t\ﬁéﬂk medtethieh Respehay byoskndifidat cormection-setupbe
assuned that an access node will always transmt a BCCH but that a relay

node mepsage faythediAs rlaribis embodintent, thecpesassenode incluges, Bcthe,enneckial ~ an
= bochPPaEe et UBCEH (1Bis 309 ™ one(gh e Riehbad e 216 BFReBRine GOF) °,
|r ﬁ' ZYggﬁfS? bE)yQﬂéchbés@nOﬁéefr herdorhiegtiori- sefm:pnniemge mighd indlade anandication dat a
that the UA is either allowed or required to utilize a relay node in the list. Upon receiving
the connection-setup message, the UA can read the list of Node |Ds and measure the
received reference signal power or other metadata about one or more of the listed relay
nodes and then select an access link to connect to a relay node in the list.
[0022] This embodiment is illustrated in Figure 2, where the UA 110 is communicating
with a network node 109, 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 IDs 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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avai |l abl e subfrannes may be assuned to be a relay node. For exanple, a
relay node operating in a tinme-division node nay transnmt data in every

ot her subfrane. In another exanple, the relay node nay use a single carrier
broken into tinmeslots, where sone of the tinmeslots are used as the access
link and sone of the tineslots are used as the relay link. In this

enbodi nent, a UA that detects that a network node is only transmtting
accesmekbade Bplpleamble, tibtler dfrdeheldyeaode eeayarasponll witmajmisrseonmettion- t he
network node is a relay node operating in a tine-division node.

[ 0026$6€tHp essages dgseiRackler®iN.enbodi ment of a method 200 for determining a
PresefiioRap’  n e afBodidht MieCaihc UHE BEEH! Qb RYRleAE0 oUR! gk 22101
i nfor "on indlca I'ng ?le presence of an access node or a relay node is

r ecei netvork node iz reday koded & hat s it caindrerasswonedithgt tanbaccsss notle vell Blvays

m ght. be bro . The informatjon mght be related t e | a..BCCH,
Pt cliRasTSaGLELbUL AL AdsEy Neslsay 6 My fet it a o Chl o HieirPol Bet up
messag -rebgivaé%#sé?ﬁn $8€, bnESMBRIth&cdritrol SRihal foAEA SIRRVOR VEHRS Ihetddde
network node I's an access node or a relay node. [0027] The UA 110 and ot her
conponeteseive st BOSH frabo that regiork medeudiae 44 mayeassume Hatioe astwerkdiodes
capabl e ofI exe(?uti ng instructions related to the actions described above.

Fi gur@a4rei?3f 1Y% ates an exanpl e of a system 1300 that includes a processing
conpop2s] 1318 arstha@bembodimént £ MetWdrk nauee titat tamstitsridat iverdt subsetcbfosed

herein. In addition to the processor 1310 (which y be referreéll to as a
cent r availgbls: sébfsamenirnay becaagumedh to Hesa &alaY sler §iRE SXARIRIRIEA & ?M}O%e

conne Ly, : #

romor gPoraiRy 1 8161E Bidsian md L R AERHEASETR ey TaiMlr baBHane B ARtter
1360. eXdraple, tisaTpsiag Modeninghtusecasingte catrierirokeroirdo dinuesiets, whereasbme af370.
In sone cases, sone of these con'pf_o ents na t be present or, nay be

conbi tedtimesioterarg sed AbiNe-AGCSSS @lﬁld(ﬁ?@%ﬂgﬁ}%@m QO% R GRS TS Ellent s

not spown.;» THRSEmPRARAARNES UN it RetQOREES hawdrR intdlceisPbyIg! tatsniftingt y or
in nore‘than oné physical entity. Any actions described herein as being
t akenabgessHimkptate @sacubsetLof theghsowee ayaiableynanasgunae dhatdhe networkinesle or

by the processor 1310 in cqnjuncti.on wWith one or nore conponents shown or
not sﬁ(%??%n?ﬁ%oa? Ad" agwh%—'aa/ém%nm % al signal processor (DSP) 1302.

Al tho eghe HsineSP flubfafB AMembodiniiRef alrehodEDIor detdiminisiaiidsenioght be
i ncor porafed into the processor 1310. [0028] The processor 1310 executes

i nst r ot airelay nodedos wirelesacompunigation Sysiems i teek 2AG: Infarmatig dncieatings
fromihe network,connectivit i 0}

secont§ PreseRre &L af%%%mocd% &n%ﬁ@g?nr?ﬂ%%d'g r\%%{ib %ﬁ:sﬁ%é? Sk- %@g@ng%t eme such
aﬁ hairﬂor@i\ﬁbnl irightpye depk to & uwgtdrcmighdibekbmﬁwaste d’lhbyinfmmaﬁBU mRyho kies )
shown, nultiple processors nmay be present, Thus i i pgtructions y be
i Scuisaiedds Blong 15 ecREEH HSE ditbcsSe et Hetadils dhouT BT Bode:
execu J € y ééaJ:g'Fall , e e on | {o '
proceég%r ?‘.’H%%“%@%@’ss”&? 13710 r%yblg%k ?%gl éﬁ%ﬁlﬁfgg}%ggﬁmﬂ uosgarr{gr gé%lgﬁmcehi ps.
[ 0029whEtieeriiae wetwork mmdeds anidcgesenode sr a3eldymeget ake the form of nodens,

d b , Fth t i \ i I ial . i
dovi ci02r e tHRerids and” Kt coRR el Lo PRdpboYe T s, 2
I nt ef@?&%séﬁggéam Sﬁéﬁeﬁ\at% "@habR b%ﬁécmﬂrrn@?in!sﬁhmd% (ML) todehe eetions adi o

transcCei ver vi ces such as code division tiple access (CDVA) devi ces,
gl obaklesgriiesirabove.mofiglee doiatiaiest anrexareir)of radiystam b thadringlbdes & |

wor | dwi de interoperabil]i Qr.mcr (W | C

ot her p\ﬁ%qqs-smqoﬁﬁﬁ'@é\/nie@ts{%g sé’gﬁh@c?%ﬁf’%ﬁﬁegﬁﬁgr @é%e@gﬁneﬁmg?@myng
connegfidcldsedt HRHInC 8f aliARdnBYhe PRiteesdNE3 1 (ubsls Atay L fefemed torasiaiceatral wi t h
the Internet or one or nore tel econmuni cati ons networks or other aet.wor ks

f r om Wroegssohangroc 6848y the mystany Ht300: pughteinclyds, Relwask cannestivily devies
proce 1 oINS i /pf } [SRYa) Ui difhe es
1320 ﬁ?gpt }%@Bﬁnﬁggésusde onewéwmééggﬁgggﬁwer codrsrrgo ent gq?gg"sgéé%pablhg of
t r ansmidrag 91360/ cind eippuvdutputl aflD)wideslicess 11B60[ 00Tbks&heoRpnesB0 mighht be
used to store volatile data and perhaps to store instructions that are
executed by the processor 1310. The R@V 1340 is a non-volatile



menory device that typically has a smaller nmenory capacity than the nmenory
capacity of the secondary storage 1350. ROM 1340 mi ght be used to store
instructions and perhaps data that are read during execution of the

i nstructions. Access to both RAM 1330 and ROM 1340 is typically faster than
to secondary storage 1350. The secondary storage 1350 is typically
conprised of one or nore disk drives or tape drives and m ght be used for

”On-Vebﬁ?ﬁdrﬁTﬁé%ﬁﬁ%ﬁé SRdtReP Vit BusOM8Yof | QW g6tha Bhessa0soevbEehéde RAM
1330 i's not [arge enough to hold all working data. Secondary storage 1350

may beompedents rlnammt peopriesant ohmaybe cpawined innyariqusvarBBoatipes withane
prograns,are selected for execufi.on. 0 |/ evi

i ncl ua@oﬁhle&_l?lr a\"ttt)r PéF"H\F’?BFﬁ&sﬁ‘%‘L%SsVY{' ?5%%%E§®P gg%)n%’l SE)c_fh gig)se }%Egtf?ggﬁrads,
key padmgleSphysidte entiffi ¢ if moretRan bhaphybiehl entity.0A0g actiong desenited hereih as
readers, paggr t ape readers, Erlnters, vi deo nonitors,

H . h +
i nput betngi taken byitke pragesser 231Q grgilbe taxen Rydhe RIRCRINE ﬁé&ﬁé&ﬁ%gﬁ@ H‘l%nom

conpo C . : > :
comoRihesSer 1R i EofBeasTutfl thel GOmER cBnphehfs UL 6PRE Shaih B0 1
:: gcr: ?:‘ gfivﬂpg,dspdritgf ?;;: ta d(igngl gigrrade pmm_efseclar @$Pp¥£_3(pﬁ)55ﬁhomgrrgﬂ@eBSPa502ﬂs shown

i cal. t . ,
6. 185 7 SRSEHBFARPUIRBANRISD B2 RIOTEEE Mo Sor b b RN oA &
Pr es e 62 f aTﬁ&'rfﬂ%c p A3 ek aleRS hsHRBTBHY, CEsded) GHRpEEYr prbgrams,hod

i ncl udes recel vir a network node in the system information
i ndi catiiptg thatdt prightercessfrom thecrstwodneomtedtinity dewvisss 1848, BAM 1 820.-ROM,

node. met hod furt ' . det . Nl . '
e orlét of peccndess stoFaam Tat WPREMTLRLT R PG sk HeBd fBiemeSth ! <
[ 0034 ,5! Khr8 UMK SopPYRRSH, B Hptical 4iBR). WaRE orilg apeoCPUed310iég showh uhettipte
processor configured to receive froma network node in a wrel

commuprecessors syay &@ iphesantat iTowsi vdileainstiyctions ﬁﬂ%é??céjiﬂusé?glsésasbcei%e of

an access ,nqde an el a L &df SRS [
anal y?ée?‘ﬁtggidw %r%ﬁ??%#rt ﬁ‘%@&@}l?ﬁﬁs \Ed?g/tcﬁ%r%g(% ﬁ%t%goérﬁrpor!leﬁteaggéw'lt %Ié{ag'g'ebgf
the acgieswistoBg onadort inailtiphd pyoceeders. [ TR processootiBE0 reap bei implementedi a%l ess

comuni cation systemis provided. The systemincludes a network node
conf i gnecy roeretBHGAIRS.i nf or mati on indicating the presence of at |east one

ehethAPORRE RSBt gy B g Knboppbtor, i e
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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[ 0036] I n anot her enbodi nent, a nethod is provided for determ ning that a
network node in a wireless commnication systemis a relay node. The method
i ncl udes, when information that is present in transm ssions froman access
node is absent froma transm ssion fromthe network node, determ ning that
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 men@icsRALyNGRges1 350, SREW N194@ night id Bsethitnstore irlsG03fidns/iind pesaipsr al
enbodi nment s hgr\ye begn provi ded in thegpresent di scl osure, it shogl d be

under@atedhat aea reaskddiirg exeeuion et thesingiictiansh ofiecessytopeoteiBll 4a3¢ Andany

oth MANR Nl ¢ i i L
or cscRPV caPde FRERR SR el RS Paly SBiaqE 1380, Thosebaiy Soldds
i |1 us{350 svigpeally soinprieed rof einever, mareddisk alrives @nttape drises andtrightbéiuseted t o

the details given herein. For exanple, the varjous ele t
mmy bler BERBIORILE Bloragk BhARIRER %108 0ueHlPW SRl siarese erieai AbL FALE Ty be
omtt | . 8] '

and rra §hoddt 18 FRIE B Wiking, dotd] Sabehdar g OBy e ussd o Stdrers
di scrprograms $egtaralsadealintoeRAMH33RWhen sunh pregrams aetselented foraxecietian.

or s3] <ci1Be S defdes THGtE By Shotite nor St e0d L EDsE 300 Bhrektl) |
coupl gdp@ls CRATHYAIER IHSYBaus [ SwiksHeR, afdiermiday traek ibadls | esite Yecoyriters, card

communi cat 1 ng through some interface, device, or internediate conponent,
whet hesaders: papet iapey readech printens) yidegrmenitassnpisathepwedrknovghippst dgyices.

k LSt LUl . . . . .
Che. R0, A TanbePke Tand Niofh bf: tlshtfed 16 o Sredipstiitiorihenis diicesed 10
di scl ¢3@0lifkesRi 6f or A-Addion lo bling aeloatneatofitic nefwmk conseetivity devinessi ng:

a network node configured to transmt a connection setup nessage including
i nf or #&%.on i ndicating that the network node is a relay node, the

| nfor faopn URPkSIdWINGCAR" TAFp VAR HerdiRCo Slefrehc8OfR? 4lF Puifoded. agrdnode,
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] In 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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wherein the connection setup nessage further includes a list of node
identifiers for at |east one relay node near or in a cell covered by an
access node. 2. The systemof claim1, wherein the information is a node
identifier contained in a conbination of a primary synchroni zati on channel
and a secondary synchroni zation channel transmtted by the network node.
3. The systemof clains 1 or 2, wherein a range of possible identifiers

avai | ?ds% 17 ' ap drivenérosibbaimet, Qfméﬁm%dpiélﬁmﬂdedyrﬁﬁ betstimsihg Qhaich anebriand
the secondary synchroni zation channel is divided into two subsets, qne

subsenod®iin ai wirelgssiconyagnication ByRtam isi @ relaymoge. | the methed irgludess sdenand

one su set caon |n|n er. f node.
o MG FiatR frith b DPheBbnt 57 StartifiaciB o, oSt ARl WBELACRERR MDD
one VghHemikionirem th@dﬂ\étﬁbﬂénbdi@tdétbﬂnmmg\/\mmtl‘fe)detwarktﬁwer|slaa;elawdedand
one val ue of which indicates that the network node is the access éllog ‘ﬁ

The sysvarious egtpdimentss acHai s netwaskaa nlwpls ROMRENERk G P

i dent he

et wolllesEsiteftsiipR Hgfatmiie 12l AR S WiRlalt AER thisSflaier 1,
t he sfoO37dar ;Whyeusleweml mmmmmehtm haVe ibeedi priodideidi int thet mseubdecbﬁumet
subset contalnln

st one identifie east ,one ay, .node and
ohe. SEhaH eomdarspRg 15at the SEised Svalams andmetheds iy S embRu RN B, O
6. Th f t I tdiahé pressrtdistlodis
i nclu er?‘i%h%g?ﬂgrfg%%ﬂﬁ%ggg?gﬁﬁhgﬁaﬁgéﬁe?Pgmsﬁagg by thrHé netvv(;rk no?:le
7. Th@heywesentoéxarhpiem @ ivhbe aionsidered asalustrativeoand &ot destriplive, @k Hiens at

e eoi L oot be el RS SA B NEETS, B BRI K,

net Woglerits drScdrhSorsits Thay @@ecombined 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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8. The system of any one of clains 1 to 7, wherein the connection-setup
nmessage is sent to a user agent by the network node upon the network node
receiving a random access nessage fromthe user agent. 9. A nmethod for
determ ning that a network node in a wireless comunicati ons systemis a

rel ay node, the nethod conprising: receiving fromthe network node a
connection setup nessage including a gpgms of information indicating that
t he network node is a relay node; and determ ning that the network
node is the relay node by using the subset information, wherein the

connection, setu i d J1 st of node identifiers for
at | east oﬂfe rel gﬁ%gggﬁrgﬁ%%rgﬁnﬁ sgglj(e:@f ?%@\'/%¢%d by an access node. 10.

The net hod of cl ainetwdrk mduerenfigured testtarsatit andonoectiahisetupdosssageinciudinbudea
br oadcast control channel 1. The systemaf claiml.. wherein_th
connect i on"S¥MR °W€8'§at¢ﬂ§ trgt t%‘? Qﬁt’g’ﬂﬁ‘tq&é% 33" a¥1'§°e°?e’ g‘]ﬁéwf’fmag'r?ﬂ L\ﬁﬂ%‘?g‘? n the
connect i ondéeirkiRe WREHROMeindEIOIK RSB theW@laydloden that the user agent is
allowed or required to utilize a relay node in the |ist.

12. Th t f
claim1, wherei nwhereindbmReRnectn selyriperAgs dgther Dcludgh a ekl 8de Uegtifégr e
agent, andplerelinkh8af ASHERHr BPinSPlRoUEES BPSn aBE&dsd@Be.an | NStruction

fromthe access node to connect to a specific'relay node. 13. A wireless
comuni cati ons system bei ng substantially as herei nbefore described with

reference 5o a”yﬁ%g%s?ém CPGaie P BN iR rhdRh €T RO BN ek SortdA¥iniY the

acconpanyi ig dra
combination of a primary synchronization channel and a secondary synchronization

channel transmitted by the network node.

Bl The system of claims 1 or 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 system of claims 1 or 2, 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 system of any one of claims 1 to 4, 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.

6. The system of any one of claims 1 to 4, wherein the information is included in a

broadcast control channel transmitted by the network node.

7. The system of claim 6, wherein the broadcast control channel contains at least

one of:
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14. A nethod for determning that a network node in a wireless
comuni cations systemis a relay node, the method being substantially as
her ei nbefore described with reference to any one of the enbodinents as that
enbodi nent is shown in the acconpanyi ng draw ngs.

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 system of any one of claims 1 to 7, wherein the connection-setup message is
sent to a user agent by the network node upon the network node receiving a random

access message from the user agent.

9. A method for determining that a network node in a wireless communications
system is a relay node, the method comprising:
receiving from the network node a connection setup message including a subset
of information indicating that the network node is a relay node; and
determining that the network node is the relay node by using the subset
information,
wherein the connection setup message further includes a list of node identifiers

for at least one relay node near or in a cell covered by an access node.

10. The method of claim 9, wherein the subset of information does not includea

broadcast control channel.

11. The system of claim 1, wherein the connection setup message is transmitted to a
user agent, and wherein the connection setup message includes an indication that the

user agent is allowed or required to utilize a relay node in the list.

12. The system of claim 1, wherein the connection setup message is transmitted to a
user agent, and wherein the connection setup message includes an instruction from the

access node to connect to a specific relay node.

13. A wireless communications system being substantially as hereinbefore described
with reference to any one of the embodiments as that embodiment is shown in the

accompanying drawings.

14. A method for determining that a network node in a wireless communications
system is a relay node, the method being substantially as hereinbefore described with
reference to any one of the embodiments as that embodiment is shown in the

accompanying drawings.
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