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[0002] This application is related to concurrently filed and commonly owned U.S.
Patent Application No. 12/361,448, entitled “MANAGEMENT OF WIRELESS
RELAY NODES USING ROUTING TABLE,” and assigned Attorney Docket No.

080566U2, the disclosure of which is hereby incorporated by reference herein.

BACKGROUND
Field
[0003] This application relates generally to wireless communication and more

specifically, but not exclusively, to managing wireless relay nodes.

Introduction

[0004] Wireless communication systems are widely deployed to provide various
types of communication (e.g., voice, data, multimedia services, etc.) to multiple users.
As the demand for high-rate and multimedia data services rapidly grows, there lies a
challenge to implement efficient and robust communication systems with enhanced
performance.

[0005] To supplement conventional mobile phone network base stations, additional

base stations may be deployed to provide more robust wireless coverage to mobile units.



depl oyed for incremental capacity growth, richer user experience, and

i n-buil ding coverage. As these other types of base stations nmay be added to
t he convewOi200941974%6bi | e phone network (e.g., the backhamCy/usmoog/oslsf’f er ent
manner than conventional base stations (e.g., nmacro base stations), there
is a need for effective techniques for managi ng these other types of base
stations. SUWARY [0006] A summary of sanpple aspects of the disclosure
follows. It should be understood that an% reference to the term aspects
herein may refer to one or nore aspects of the disclosure. [0007] The

di sclosure relates in sone aspect to managi ng wirel ess relay nodes. For
exampl e, t gebni ghas rdcdisel 0a8gh Al SONIUELDG A SEh0lc 11 LEh 885, ¢! &Y
nodes in a manner’ that. Tacrii tates rouP}ng of éac%ets Wt i SheT SRy
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for a set o ess relfay no e routing fable may tify, for

exanpl e, eagfloPbd R fFerh&ltAcaPRIS JrbwihEicBE st péri ¥ LA GR-bEMIEY for each
of these wireless relay nodes. Each of the wirel ess relay nodes may then

define a fepvahgi NGs thadd /h&ased Aascititions Mg Headddh® thoemmidiisal t abl e, in
turn, may be used by the wireless relay nodes to efficiently forward

packet s betmwsglie phbee wéttvetle@s:. rtet Byckhadem odiffehat sahner[tROODhvditndl 86t osur e
relates in sone aspect to providing wireless relay node identifiers that
are used t ctatians (cig. anecro base stagions), peckistamced fdriefifeatisettclofiques f@l resmgmel ay
nodes. A different identifier may be defined for each wireless relay node
of the set thaspotentypasplelass statipesse i dentifiers are used (e.g., by a relay
managenent protocol) to describe the topology of the set of wireless relay
nodes. In addition, packets routed within the set may include correspondi ng
wireless relay node identifiers to %ﬁﬁﬂi&%élasource node and/or a
destination node for the packets w t4h set. Thus, when a

[0006] A summary of sample aspects of the disclosure follows. It should be
understood that any reference to the term aspects herein may refer to one or more
aspects of the disclosure.

[0007] The disclosure relates in some aspect to managing wireless relay nodes. For
example, techniques are disclosed for configuring a set of wireless relay nodes in a
manner that facilitates routing of packets within the set.

[0008] The disclosure relates in some aspect to providing a routing table for a set of
wireless relay nodes. The routing table may identify, for example, each wireless relay
node in the set and a next-hop entity for ecach of these wireless relay nodes. Each of the
wireless relay nodes may then define a forwarding table based on routing table. The
forwarding table, in turn, may be used by the wireless relay nodes to efficiently forward
packets between the wireless relay nodes of the set.

[0009] The disclosure relates in some aspect to providing wireless relay node
identifiers that are used to facilitate routing of packets within a set of wireless relay
nodes. A different identifier may be defined for each wireless relay node of the set. In
some aspects, these identifiers are used (e.g., by a relay management protocol) to
describe the topology of the set of wireless relay nodes. In addition, packets routed

within the set may include corresponding wireless relay node identifiers to identify a



wirel ess relay node of the set receives a packet, the wireless relay node
may determ ne how to forward the packet based on the destination identifier
in the pawkebosandssbased on the forwardi ng table. [0010] PCh/tseove/03BIpPECE S,
the wireless relay node identifiers are used to efficiently route
conpressed packets. For exanple, the header of a packet to be routed

t hrough the set of wreless relay nodes pay be conpressed to reduce the
traffic overhead. Since the conventional 3source and destination addresses
of the packet also may be conpressed in this case, the wireless relay node
identifier may be appended to the packet to provide source and destination
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in different inplenentations. In some inplenmentations nore globally unique
(e.g., as oppPRSRekdiMy taek- uni que) identifiers may be enployed to identify
the nodes of a cluster. For exanple, Internet Protocol ("IP") addresses
assi gned t ¢goo19¢ r elmaypsecnByedis thiseileled relayhedpriekeflias wret e dtoseticehtlyv r el ess
relay nodes (i.e., the wireless relay node identifiers nay conprise IP
addr esses) rolk rempassedglaykets. "Faerempleptheieadeavi e psckich® wi noetedslsronghh gy node
identifiers are MAC addresses of the wireless relay nodes. In sone
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the wireless relay nodes in a set are part of the same subnet. In sone

i mpl ement atCP%Yf‘éltlE%%}éPu@e ﬁ%ﬂ@%aw éf‘rﬁﬂ f Shycoppclipferls rasbaeRARyCEEHiEt s ar e
defi ned for, each rel ss rela et . BRI EF SCRI PTI ON OF THE
DRAW NGS [ (it 5§56 relvd rgdenaed esla Z)@tagpi‘ﬂdem iPaEifS LQPeVvidel | be

gﬁ;clr Inbteﬁel g%r%ge (gﬁ@@?ﬂalon IHFOSI'&%{IQ %O?'Q‘Oll%lng v pac QPWRglnqhe se%l ms that foll oW,

Advantageously, a wireless relay node identifier may be relatively small (e.g., as
compared to conventional source and destination addresses). Thus, the use of such an
identifier may not significantly increase the routing overhead in the system.

[0011] The wireless relay node identifiers may take different forms in different
implementations. In some implementations more globally unique (e.g., as opposed to
set-unique) identifiers may be employed to identify the nodes of a cluster. For example,
Internet Protocol (“IP”’) addresses assigned to the relays may be used to route packets
within set of wireless relay nodes (i.e., the wireless relay node identifiers may comprise
IP addresses). Alternatively, in some implementations the wireless relay node
identifiers are MAC addresses of the wireless relay nodes. In some implementations
Layer 2 or Layer 3 forwarding may be employed where all of the wireless relay nodes in
a sct are part of the same subnet. In some implementations Layer 3 routing may be

employed where cascading subnets are defined for each wireless relay node in a set.



drawi ngs, wherein: [0013] FIG 1 is a sinplified block diagram of several
sanpl e aspects of a communi cation systemincluding a set of wireless rel ay
nodes; [OWO2podo@s62 is a flowhart of several sanpl e agpeaissoof3mper ati ons
that may be perfornmed to manage a set of wireless relay nodes and route
packets through the set of wireless relay nodes; [0015] FIG 3 is a
sinplified block diagram of several sanple conponents of conmunication
nodes; [0016] FIGS. 4A and 4B are a fl owthart of several sanpl e aspects of
operations that nmay be perfornmed to nanage a set of wireless relay nodes;
[0017] FIGS. 5A and 5B are a flowhart of several sanple aspects of

ti t hat b xRl t of wrel
ol ay nodes: [0018] Fi oERIEFIESCRIPTAINORTEE PR AWINGS O *Ceyral” sampl o
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bl ock di agranms of severa ects of apparatuses configure
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accordance with common practice the various features illustrated in the

drawi ngs nwiyavi@gs, Mhegfidwn to scal e. Accordingly, the dinensions of the
various features may be arbitrarily expanded or reduced for clarity. In
addi tion, g00ks]of FIt 1dk awinygicdeodialisiramlafksewedalfsamplel 8pédtyof aThus, the
drawi ngs may not depict all of the conponents of a given apparatus (e.g.,
devi ce) or cominhmdatibn sgtdny indludoeg a eftef enctesswteradss;may be used to denote

| i ke features throughout the specification and figures. DETAI LED DESCRI PTI ON
[ 0021] Var il8Qkt] aspEli-< isf flomeherit ot saysiat saraple asfwssof bperabensohat may khoul d be

apparent that the teachings herein may be enbodied in a wide variety of
forns and tpﬁgpméﬁgiyto manage a set of wireless rélay nodes and route packets through the set of

wireless relay nodes;

[0015] FIG. 3 is a simplified block diagram of several sample components of
communication nodes;

[0016] FIGS. 4A and 4B are a flowchart of several sample aspects of operations that
may be performed to manage a set of wireless relay nodes;

[0017] FIGS. 5A and 5B are a flowchart of several sample aspects of operations that
may be performed to route packets within a set of wireless relay nodes;

[0018] FIG. 6 is a simplified block diagram of several sample aspects of
communication components; and

[0019] FIGS. 7 - 10 are simplified block diagrams of several sample aspects of
apparatuses configured to provide wireless relay node management as taught herein.
[0020] In accordance with common practice the various features illustrated in the
drawings may not be drawn to scale. Accordingly, the dimensions of the various
features may be arbitrarily expanded or reduced for clarity. In addition, some of the
drawings may be simplified for clarity. Thus, the drawings may not depict all of the
components of a given apparatus (e.g., device) or method. Finally, like reference

numerals may be used to denote like features throughout the specification and figures.



specific structure, function, or both being disclosed herein is nerely
representative. Based on the teachings herein one skilled in the art should
appr eci atwotharosaséaspect di scl osed herein may be i npl eremtusdooonsrpendent | y
of any other aspects and that two or nore of these aspects may be conbi ned
in various ways. For exanple, an apparatus may be inplenented or a nethod
may be practiced using any nunber of the_aspects set forth herein. In

addi tion, such an apparatus my be inpleﬁented or such a nethod may be
practiced using other structure, functionality, or structure and
functionality in addition to or other than one or nore of the aspects set

forth herein. Furthernore, an]ﬂﬁ@giﬁEﬁgﬁEﬁﬁggﬁﬁiﬁhﬁt | east one el enent of a
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Access points (eéa@f root access point 102) and wireless relay nodes (e.g.,
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one or nore services (e.g., network connectivity) for one or nore wreless
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roam t hr oughout an assqci.ated geographical area. In the exanple of FIG 1,
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addition to or other than one or more of the aspects set forth herein. Furthermore, an
aspect may comprise at least one element of a claim.

[0022] FIG. 1 illustrates several nodes in a sample communication system 100 (e.g.,
a portion of a communication network). For illustration purposes, various aspects of the
disclosure will be described in the context of one or more wireless relay nodes, access
points, access terminals, and network nodes that communicate with one another. It
should be appreciated, however, that the teachings herein may be applicable to other
types of apparatuses or other similar apparatuses that are referenced using other
terminology. For example, an access point may be implemented or referred to as a base
station or eNodeB, while an access terminal may be implemented or referred to as user
equipment or a mobile unit.

[0023] Access points (e.g., root access point 102) and wireless relay nodes (e.g.,
wireless relay nodes 104, 106, 108, 110, and 112) in the system 100 provide one or
more services (e.g., network connectivity) for one or more wireless terminals (e.g.,
access terminal 114) that may reside within or that may roam throughout an associated
geographical area. In the example of FIG. 1, the access point 102 communicates with

one or more network nodes (represented, for convenience, by network node 116) to



such as, for exanple, one or nore radio and/or core network entities (e.qg.,
access gateways, nobility managenent entities, session reference network
cont rol | ewe,200m09%43e ot her suitable network entity or emRCIrtuSeap/03340024]

FIG 1 and the discussion that follows describe various schenes for
managi ng a set of wireless relay nodes to facilitate routing information
(e.g., packets) through the set. In particular, the teachings herein may be
enpl oyed to effectively route packets over multiple relay hops. In sone
aspects, the termroot access point as used herein refers to an access
poi nt that uses one technology to provide wireless access (e.g., for access
termnal's andfor. Wt lasRnalatnades) apd resiAodilher eRt Wibdorm

t echnol ogy Of Wrel'eéss technology 10 irovi de backiian e nnec?iV|ty. In sone
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information to and recéive Information froma core network via a root

access net Watdf s@fabBIReIk dtiebessitiegl ay node). Thus, from the perspective
of an access termnal, a wireless relay node nay operate in sone aspects
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point, a wireless relay node nay operate in sonme aspects |ike an access
term nal . Bomagiogweni @wiesles oy abdsgo felilaytemodegnaiorivetiorefees.; makets) si npl y
as a relay in the description that follows. In some aspects, the termrelay
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root access point and a set of wireless relay nodes that nay communicate to
the core n@PeBIKONEr Hulte relgokonsc dbsemeatprefsithe [gEmaootacegs ol dedsedpoi nt i s
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or wireless technology to provide backhaul connectivity. In some aspects, the term
wireless relay node as used herein refers to an access point that uses the same wireless
technology to provide access (e.g., for access terminals) and to provide backhaul
connectivity (e.g., to send information to and receive information from a core network
via a root access network or another wireless relay node). Thus, from the perspective of
an access terminal, a wireless relay node may operate in some aspects like an access
point. Conversely, from the perspective of the root access point, a wireless relay node
may operate in some aspects like an access terminal. For convenience, a wireless relay
node may be referred to simply as a relay in the description that follows. In some
aspects, the term relay cluster (which may simply be referred to as a cluster herein)
refers to a root access point and a set of wireless relay nodes that may communicate to
the core network via that root access network. Here, a root access point is associated
with a single cluster, while a relay may be associated with one or more clusters.
[0025] Sample operations of the system 100 will now be described in conjunction
with the flowchart of FIG. 2. Blocks 202 - 210 describe several operations that may be
performed to manage a set of relays in a cluster. These operations involve, in some

aspects, managing (e.g., creating and deleting) unique cluster-specific identifiers for



performed to manage a set of relays in a cluster. These operations invol ve,
in sonme aspects, managing (e.g., creating and del eting) unique

cl ust er - sypocndv®74sdent i fiers foreach relay in the clustecT/usaioiwaiai ng a
mappi ng between these identifiers and other identifiers (e.g.,

net wor k- based identifiers) assigned to the relays, and naintaining a
routing table that is indicative of the topology of the cluster that the
relays in the cluster nmay use to forma forwarding table. Blocks 212 and
214 describe several operations that may be perfornmed to route packets

wi thin the cluster (e g , forward packets to the appropriate Iink) using

t he above |nfor exanple, throu he u S8 of tﬁ%rnalnt |ned
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routing may be suppor't to or froma relay wnose serving access n mork is a
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performed by a relay managenent protocol” i nplenented at thé nodes of the

cluster. [QRRA]scAS fdren RseMdas e DBAsHKs 202 and2 LNdQLELd @eblal bpgitiony be
defined for each relay in a cluster and these identifiers may be sent to
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below, the relays in the cluster nay use these identifiers to route packets
wi t hi n t he appuoptiete linkD@sig thermbeompfornpliemeRoatxamps:, threughdtbnusd ofghs are only
used in cases where conpressed packets are routed within a cluster. In such
cases, t he mnfpined mlqgefsnelaﬁaitmgwmtaMm rertingonay be supporsetioat fiosageaceasy be
conpressed Thus the identifiers may be appended to the packets to

facilitate tffraulﬂq N@%%ﬁrﬁ%@é@@s wtwvﬁrlﬁlstaﬁélawlmﬁwﬂust PHERIONAY S t he
identifiers be relat| snall 10 bits or eﬁé% si nce they only
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protocol implemented at the nodes of the cluster.
[0026] As represented by block 202, a unique identifier may be defined for each
relay in a cluster and these identifiers may be sent to all of the relays in the cluster. As
will be discussed in more detail below, the relays in the cluster may use these identifiers
to route packets within the cluster.
[0027] In some implementations the identifiers are only used in cases where
compressed packets are routed within a cluster. In such cases, the source and
destination information in the packet header may be compressed. Thus, the identifiers
may be appended to the packets to facilitate routing the packets within the cluster.
Advantageously, the identifiers may be relatively small (e.g., 10 bits or less) since they
only need to be unique within the cluster. Thus, the packets may be efficiently routed
within the cluster since the addition of the identifiers may not cause significant
overhead.
[0028] An identifier may be defined for a given relay whenever that relay joins the
cluster. For example, in FIG. 1 an identifier may be defined when the relay 106 first
connects to the root access point 102 or when the relay 108 first connects to the relay

104. In a typical implementation, the identifier for a new relay is defined by the root



[0028] An identifier may be defined for a given relay whenever that rel ay
joins the cluster. For exanple, in FIG 1 an identifier may be defined when
t he rel ayw0Q60%d9r456 connects to the root access point 1l@2Tars2elkese4rhe rel ay
108 first connects to the relay 104. In a typical inplenentation, the
identifier for a newrelay is defined by the rootaccess point of the
cluster. However, in other inplenentations a relay (e.g., the relay with
whi ch the new relay connects) nmay defi nethe identifier for the new rel ay.
[0029] In sone aspects, the cluster-specific identifier for each relay is
associated wth another identifier that is assigned to that relay. In sorre
aspects, this othe |f|e 112! sed t uely. ide tlf ve
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on an | P address assigned to the relay. For convenience, this other
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sone aspects, the relays of a cluster nmay use the network identifiers to

forward pacdéaitisict mapbbascdrodairjucly itheife higstearrelal ovéhebrdade idsitifior $paad
follows it may be assuned that the relays 104, 106, 108, 110, and 112 are
assi gned nehandhk clustent FdriearmpRSthis RB2, idegEier R84, unaqudlyR8Eytify espley tithel y .
[0031] In sone inplenentations, the cluster-specific identifiers defined
for the relapgsvork (agchwsivele ngtveorlsr anangerdort ietedik, off a glabalmetvegr). ol somns
cluster in the formof a |ist that maps the cluster-specific identifier for
each r el ay implemestagiennibisatber idaitilisr Rompraies jap LR pddressrorascbaspd en apén a rel ay

joins a clu t he end its net i dent.i.fier othe oot
access poi ﬁﬁéreﬁwe%lrga toa@%é@%y p%rﬁpnwn@ ﬁ”.ﬁzﬁf nflﬁsrqnﬁ% Y Re new
cl uster-sngfl cid ntlkl ergand t he associ ated network identifier for that
relay and 8?%“%%%“??@{ idgnt of the relays in the cluster.

[0030] In some aspects, the relays of a cluster may use the network identifiers to
forward packets to other nodes in the cluster. In the discussion that follows it may be
assumed that the relays 104, 106, 108, 110, and 112 are assigned network identifiers
RS1, RS2, RS3, RS4, and RSS5, respectively.

[0031] In some implementations, the cluster-specific identifiers defined for the
relays in a cluster are provided to all of the relays of the cluster in the form of a list that
maps the cluster-specific identifier for each relay to its associated network identifier.
For example, when a relay joins a cluster, the relay may send its network identifier to
the root access point. The root access point may then update the list with the new
cluster-specific identifier and the associated network identifier for that relay and send
the list to all of the relays in the cluster.

[0032] Referring again to FIG. 2, as represented by block 204, a routing table is
maintained for the cluster and this routing table information may be sent to all of the
relays in the cluster whenever there is a change in the cluster. For example, the root
access point of the cluster may define a new routing table whenever a relay joins, moves

within, or leaves the cluster.



[0032] Referring again to FIG 2, as represented by block 204, a routing
table is maintained for the cluster and this routing table information may
be sent twoabéy/f4sbhe relays in the cluster whenever thece/ussom/osisange in
the cluster. For exanple, the root access point of the cluster nay define a
new routing table whenever a relay joins, noves within, or |eaves the
cluster.[0033] In sone aspects the routing table describes the topol ogy of
the cluster. For exanple, a routing t abl & may describe the tree
connectivity for all relays in a cluster. [0034] Table 1 illustrates an
exanple of a routing table that identifies the serving node for each rel ay
(i.e., as i ified by the. cluster- cific.relay identifiers described
Shove) n (B Lo B PR ey B R RS it S Bone R iU R5 ¥ e
108, 110, 2 j : 3. . ively.
The' oot aceantiys Mg S5 ORRE L RHRY trckonficding for IR i ESRGEL 1002

access poiqgmm@2 i?d&@?i§&%¥&§gn@99%@%%?a&&hﬁ%&dﬂ@ﬂm@ﬁ@nﬁﬁ&ﬂhéQﬁvﬁ%FVing
le for of id 271s

node ID entry in the routing table each entifiers 1 and

serving noggdé BrQactSteldyl (@& | ¥s idShtifee BytBe ERLRY-sgL8rid @ldyN@erfigicwd dtgcritede f or
relays 110 and 112, the serving node ID entry in the routing table for each
of relay | Bbovk)amtheTlussers &isitigfJGnode ah Bxanpld ABE Eeldys[1003H]6, ASS,riepr @glent ed by
bl ock 206 in FIG 2, each of the relays in the cluster receives the

cl ust er - spddR farecassigeet relaydDs 1s@nd, 4oand atreficotkel 20Zhe Awt nersd mmetd 02bove,
these identifiers may be sent out in the formof a list that al so includes
ot her i dentpdigmadgdertidier 8r dhus smet Hreadotsceessmt AR iythe serminghiode fpyelapach
relay in the cluster may maintain a table that lists the identifiers

associ at ed [t epd 8@ g wrepe ppdg 1D entein thefquying gablgfor epehsefddentidiosel and

ted by block 208, f the relays in the cluster al i
he rout| ng t KB EEWHOMG: SORIBhEaEhCi g 98 Boac R ROde SHERRRILY |-
the cl ust intain atable that described.th t -t qpol f th
cluster | 0647] A0 repaalit B8Ry Biibe kB Hs Aam B R apheti e "
cluster may.defd ffcdp 3.

RELAY ID SERVING NODE ID
1 0
2 0
3 1
4 3
5 3
TABLE 1

[0035] As represented by block 206 in FIG. 2, each of the relays in the cluster
receives the cluster-specific identifiers sent out at block 202. As mentioned above,
these identifiers may be sent out in the form of a list that also includes other identifiers
that are associated with the relays. In this way, each relay in the cluster may maintain a

table that lists the identifiers associated with each relay that is currently in the cluster.



forwardi ng table based on the information fromthe routing table. In sone
aspects, the forwarding table for a given relay may include an entry for
each rel ayotbarosre&s6downst ream of that relay. As shown i RCTAlSR@9/o0R24and 3,
each entry in the forwarding table may include, for exanple, the identifier
of the downstreamrelay (RELAY ID) and the identifier of the next link
(NEXT LINK ID) fromthe current relay in the direction of the downstream
relay. Referring again to the exanple ofl9FIG 1, Table 2 illustrates a
forwarding table for the relay 104. In this case there are three downstream
rel ays: relays 108, 110, and 112 that are assigned RELAY IDs 3, 4, and 5,
respectivel e o the ta FI |nd| at the routlng
bl e of TR ATReReh Ry Mt b ah kT g 1%% o RERY ot
these el axg. doduheldle ifRfmadlifon bt Bl @R 04! 46 them Gndye! aY
108 (RS3) i Sz‘é aag et% EenNk %}O%r I(gach {c})% © ‘%tes?e ?Sﬁésr F
Simlarly, pJah® Sablelihiideab®ed thd QLRI t@b&Gg§z @Pth% chRfert he reI ay 108. In
this case there are two downstreamrel ays: relays 110 and 112 that are

assi gned REhgY| | DsAd repnchehred b SRR&LIVEI D oPHR rEiayd haht RekpaYy dbfild £ 1 (as
indicated by the routing table of Table 1), the next |ink downstreamfrom

relay 108 fforwardih@yabldlbhsed on éleayfolhbti@nfloiitke rexihg kdbik IAGonstasem, theom
relay 108 for relay 112 is relay 112. Thus, the global identifier assigned
to relay 1I0rwarB4y tibde fosedivas relap nidXmcluddNi ¢ridryf for cRBELANY tiRt4 and t he

gl obal identifier assigned to relay 112 (RS5) is used as the NEXT LINK ID
for RELAY |dpwhstecarssf thetrelay Dédfsashown (piblekd anhBlcaclp ciRBLinvthe fornepdmg | NK 1D 4

RS4 5 RS5 ' ' '
table may include, for example, the identifier of the downstream relay (RELAY ID) and

the identifier of the next link (NEXT LINK ID) from the current relay in the direction of
the downstream relay. Referring again to the example of FIG. 1, Table 2 illustrates a
forwarding table for the relay 104. In this case there are three downstream relays: relays
108, 110, and 112 that are assigned RELAY IDs 3, 4, and 5, respectively. Due to the
topology of FIG. 1 (as indicated by the routing table of Table 1), the next link
downstream from relay 104 for each of these relays is relay 108. Thus, the global
identifier assigned to relay 108 (RS3) is used as the NEXT LINK ID for each of these
RELAY IDs. Similarly, Table 3 illustrates a forwarding table for the relay 108. In this
case there are two downstream relays: relays 110 and 112 that are assigned RELAY IDs
4 and 5, respectively. Due to the topology of FIG. 1 (as indicated by the routing table of
Table 1), the next link downstream from relay 108 for relay 110 is relay 110 and the
next link downstream from relay 108 for relay 112 is relay 112. Thus, the global
identifier assigned to relay 110 (RS4) is used as the NEXT LINK ID for RELAY ID 4
and the global identifier assigned to relay 112 (RS5) is used as the NEXT LINK ID for
RELAY ID 5.

RELAY ID NEXT LINK ID

3 RS3

4 RS3




O her Default (uplink) TABLE 3 [0038] Tables 2 and 3 also illustrate that
the forwarding table may define a default link to account for a case where
a relay rwoelwam7#epacket that is destined for a relay Phatusee9/081471
downstream For exanple, if relay 104 receives a packet that has a
destination of RELAY ID 2, the relay 104 may send the packet uplink (i.e.,
to the root access point 102). Simlarly, if relay 108 receives a packet
that has a destination of RELAY ID 1 or 2, the relay 108 may send the
packet uplink (i.e., to the relay 104). [0039] Once the forwarding tables
are established at each—+elay+nthecluster—the+relays—nay use the
forwarding table to route pack%ts withinp the clggger. For [exanpl e, as
descri bed in nore det ai+—below—wher—a—packet—+S5—+to—be—-sedt through the
cluster, a node of the clusteé e.g., the ropt acces point or a relay) may
append a header that i 1F—speeﬂ§#§9#§3ﬂ%+%iers associ at ed
with the source and destination for Lﬁ&BE gyet, i f applicable. [0040] Thus,
as represented by block 212, at sone point in tinme a relay may receive a
packet that is to be routed within the cluster. The relay may then

det er m ne whet her the packet—nctudesarctuster=specrficjdentifier. [0041]
If so, as represented by 21ggihRed el ay| det ERMERNKGW t O [process the
packet based on the clgster-specific iagntifrer 1 the pagket and the
forwardi ng table. Forexanple, yhe relay|my el egigqt 0 procgss the packet if
this relay is the intended destination as 1 ndicated by thg cluster-specific
identifier in the packet. Convgrsely, the relayragy el ect [to forward the
packet if this relay i not the Intende¢ destination. In tlhis case, the
relay may use the forwardi ng paRle to deter mergld@glimgde ijn the cluster to
whi ch the packet is to be sent. [004Z] th the above 1Tn m nd, additional
details relating to managi ng a cl ust eTABDH 3

[0038] Tables 2 and 3 also illustrate that the forwarding table may define a default
link to account for a case where a relay receives a packet that is destined for a relay that
is not downstream. For example, if relay 104 receives a packet that has a destination of
RELAY ID 2, the relay 104 may send the packet uplink (i.c., to the root access point
102). Similarly, if relay 108 receives a packet that has a destination of RELAY ID 1 or
2, the relay 108 may send the packet uplink (i.c., to the relay 104).

[0039] Once the forwarding tables are established at each relay in the cluster, the
relays may use the forwarding table to route packets within the cluster. For example, as
described in more detail below, when a packet is to be sent through the cluster, a node
of the cluster (e.g., the root access point or a relay) may append a header that includes
the cluster-specific identifiers associated with the source and destination for the packet,
if applicable.

[0040] Thus, as represented by block 212, at some point in time a relay may receive
a packet that is to be routed within the cluster. The relay may then determine whether
the packet includes a cluster-specific identifier.

[0041] If so, as represented by 214, the relay determines how to process the packet

based on the cluster-specific identifier in the packet and the forwarding table. For



routing packets within the cluster will be described in the context of the
flowharts of FIGS. 4A - 5B. Specifically, FIGS. 4A and 4B descri be sanple
oper at i orsOtb@vImsy be enpl oyed to manage identifiers amdTass@oioaded |ists
or tables in a cluster. In this exanple it will be assumed that the root
access point for the cluster defines the identifiers and routing table used
by the relays of the cluster. FIGS. 5A and 5B describe sanple operations
that may be enployed to route packets wilthin the cluster usi ng t he managed
i nformation. [0043] For purpose of illustration, the operations of FIGS. 4A
- 5B will be described, in part, in the context of a network where nodes of
t he network ni cat e, h._one_anat her, est abl i Shl ng, rout es between
t he nodes. éle t%m%a%fnaguce\# b R&YRdrk Dts eetlrllfbtﬁstrPlg Ilnte re(()iadband

net wor k. an
access nodé .&s&???%‘%?“?feﬁ&fﬁ%ﬁ?El‘l%t%ﬁ%péaﬁct’%%ﬁ%h P@é‘%@? oA, 1
identifier gBY QR ﬁ)efoﬁwé%ﬁmﬁa%ﬁ@tqf AN Qliy"-is ot th® Ht¥nde@ABEtna 59 ﬁtﬁf%w
bits). An ANID may be used in nulti-hop to“identify a relay in the cluster.

For exanpl @asd fR r& khdyQlse ehe f@hﬁé&diﬁ%xath@tcﬂ@ét@fh{ﬂl@ﬁé nbas etkheblukketd P addr ess
assigned to the rel ay. As the I P address is part of the relay's session,

t he | P addvassh thogackeots todederito be exchanged each time the relay opens a
route. [0044] For conveni ence, the operations of FIGS. 4A - 5B (or any

ot her oper 40042hs dWsthutbs elcbverin tranxg hﬂdl}uiendi de)ailmntylaﬁil@ esaragingd dsstdreindg
performed by specific conponents ( g nponents of a system 300 as shown
in FI G 3) routinggrackdtsi witbindpp ehigicawaldibe ﬁ@web@i in thhreantedies éledblﬂfrc:lataﬂm% may be

per f or med % ot her types ofcoml):onents and rmay be performed using a

di fferent AdfBetAoPBecipeifeshs FIGE. 4 apd élﬁéﬁ’rqﬁlbﬁéafablﬁro@@lia&%%thﬁ%&a%’ﬁe or
nore of the operations described herein n@g not ng %/tg n a given
i npl ement atMy ye?é@%}lagﬁal ntefiery geaspogiAe %{w@ HE® may be

enpl oyed i %xgmp et wﬁpbe assumed that the root access point for the cluster defines the

identifiers and routing table used by the relays of the cluster. FIGS. 5A and 5B describe
sample operations that may be employed to route packets within the cluster using the
managed information.

[0043] For purpose of illustration, the operations of FIGS. 4A - 5B will be
described, in part, in the context of a network where nodes of the network may
communicate with one another by establishing routes between the nodes. An example
of such a network is an Ultra-Mobile Broadband network. Here, the network identifier
referred to above may comprise an access node identifier (“ANID”). In addition, the
cluster-specific identifier may comprise a compressed ANID (e.g., only comprising a
few bits). An ANID may be used in multi-hop to identify a relay in the cluster. For
example, the ANID for a relay may be determined based on the IP address assigned to
the relay. As the IP address is part of the relay’s session, the IP address does not need
to be exchanged each time the relay opens a route.

[0044] For convenience, the operations of FIGS. 4A - 5B (or any other operations
discussed or taught herein) may be described as being performed by specific
components (e.g., components of a system 300 as shown in FIG. 3). It should be

appreciated, however, that these operations may be performed by other types of



t hat manages a cluster (e.g., a root access point) and a node 304 that
provi des access (e.g., a relay). To reduce the conplexity of FIG 3, only
two nodeswenreosiown in the system 300. In practice, howeCeEmS2@989y8remM such
as the system 300 (e.g., corresponding to the system 100) nay have nany
nodes operating as managi ng nodes and many nodes operating as access nodes
at a given tine. [0046] The nodes 302 and 304 include respective

transcei vers 306 and 308 for connunicatﬂﬁg wi th each other and ot her nodes
in the system 300. In sone inplenentations the node 304 includes another
transcei ver 310 for connunicating wi th other nodes (e.g., access termnals)

in the syst§ e{x]lq 8’1(1360 Her e p Sorfdrfld %(sallnve fg’lr(e)ét n%nqo P co goqelqg ?thalgohe Same
type of wire ogy G arr Pate

i mpl ement atsh@tﬁ& be Qﬁ@%g‘?{ed tﬁabt' &nd 8%0?&041“ tﬁf@é{ érﬁ‘f’dn‘g %@sdﬁb@% H&Ieﬁl ﬁlﬁ}aﬂ&%@ ver

(e.g., transcelver hat 1s con gure to support both access w rel ess

connunlcat%ggkggqnpg%KQﬁ%hpmhkﬁhggﬁ comuni cation. In sone cases, the node
304 may conmuni‘cate Wi th one node (e.g., an access point) on sone

i nterlaces [aoyk] COanlG\l301ﬁhﬁra\féstsQn1@Imtohﬁﬁon&ﬁ@|ﬁla€ fhag be cAPlRRE ST E nb&Y ronal ) on
ot her |nterlaces The transceiver 306 includes a transmtter 312 for

sendi ng si gnahtaanagesq clugpadk gt, s rbotractess pyintpamd e 304 rticht ptdvedestacak§ i c) and
a receiver 314 for receiving signals. The transceiver 308 also includes a
transm tt enc.816 rélay). sndiwg the goraplsxigndf B G. 8ceily éwo Bd&esfane shosaeinthag
signals. Simlarly, the transceiver 310 includes a transmtter 320 for

sendi ng si gree® 34N lmpragidesi hewe B2 fystent Bisbiay thegysticgndlOd ¢.gf, GouFypording
purposes of illustration, several conponents that may be enployed in

conj unct i oro tHetsystaEnAg) mjyaam %tlﬁénocéﬁﬁ @PSSHHE AyMpRAsa8/natlgs @mbmﬁmc ng§es shown
in the node 302. It shoulé{ Egggre0|ated that sonme or all of this
functionalPp?aﬂﬁ%a%@”Fﬁﬂ} M YPfer nodes (e.g., in some

BT EREE A NN e T R
communicating with each other and other nodes in the system 300. In some
implementations the node 304 includes another transceiver 310 for communicating with
other nodes (e.g., access terminals) in the system 300. Here, the transceivers 308 and
310 may embody the same type of wireless technology (e.g., an LTE air interface). In
other implementations, however, the node 304 may include a single transceiver (e.g.,
transceiver 308) that is configured to support both access wireless communication and
backhaul wireless communication. In some cases, the node 304 may communicate with
one node (e.g., an access point) on some interlaces and communicate with another node
(e.g., an access terminal) on other interlaces. The transceiver 306 includes a transmitter
312 for sending signals (e.g., packets for relay management and other traffic) and a
receiver 314 for receiving signals. The transceiver 308 also includes a transmitter 316
for sending signals and a receiver 318 for receiving signals. Similarly, the transceiver
310 includes a transmitter 320 for sending signals and a receiver 322 for receiving
signals.

[0047] For purposes of illustration, several components that may be employed in
conjunction with managing a cluster and sending/receiving traffic are shown in the node

302. It should be appreciated that some or all of this functionality may be implemented



functionality relating to managing relays in an associated cluster. O her
aspects of the relay manager 324 are described in nore detail below The
node 302 wib=x009my456ncl ude a commruni cati on control | er 32@CTAS2@YO3RASEI ng
traffic (e.g., controlling the transm ssion and recei pt of packets) and
provi di ng ot her conmuni cation-rel ated operations. Furthernore, the node 302
may i nclude a packet processor 328 for processing packets (e.g., providing
packets to be transmtted and processind4received packets) and providing
ot her rel ated operations. [0048] For purposes of illustration, several
conponents that may be enployed in conjunction with sending/receiving
traffic at .a reIGSf rel%% node. are ahomn in the nodg COﬁ |t should be
HS

appreciate&HP%% n%lﬁ1?%Tn¥uﬁg?Pl%3??¥ymwﬁ§r%%yﬁﬁﬁpg%%n e ?Hngyﬁ%?m&ﬁreless

relay nOdeguIil 'ohglﬁ?l)s. Y&L ﬁ%&?@he nbg 3p9 ﬂﬁy‘?ﬂﬁu&@gk ar?agéleiﬁlytlﬁg&?%i?g%/ Tati on

manager 33 at provides functionality-relating to narntainin

(e.g.., topq ¥t oLiaRld @Marda@ingdBladsfom ALRE HBkE -OENRpeASPLGES Of
the rel ay topol ogy” nanager 330 are described in nore detail Dbelow The node

304 al so maylay Rahbieke 384 GRNTBS AL @ibre 8¢thil BEILGT 133A0HOB0PLIES BRgIiNdudd af fiC
(e.g., controlling the transm ssion and recei pt of packets) and providing

ot her comMeomeainicrion eb@twidr dpefortprarssinduififio €¢.a0 centrdl gy the dandOBsioRy

i ncl ude a packet processor 334 for processing packets (e.g., providing
packet s t o abé réecemnohpddked) amdprpridoessheargommneiicatidnpeletcdtopyrations. pr ovi di ng

ot her rel ated operations}h£0049]_Referring now to FI G 4A, as represented
by bl ock 4@2rtheimagerthe 02jmayt inglede a petley pjosesser 32&fon prasessore paskets wi t hi n
the cluster. As an exanple of the fornmer scenario, the relay 110 of FIG 1
whi ch is i hegaPravidingpidketsdebe frapunifed andpropessiyg ragsvadaipckdvendecent | y
power ed-on and connected to the relay 108. As an exanple of the latter
scenari o, PRAIFIBELQINCE [Datid OPHRIMNSHphi | e node that was connected to the

relay 106, iy Bved 0 Or S RRCLA0 liforhe M ARG O
conjunction with sending/receiving traffic at a wireless relay node are shown in the node
304. 1t should be appreciated that similar functionality may be implemented in other
wireless relay nodes in the system 300. The node 304 includes a relay topology
manager 330 that provides functionality relating to maintaining information (e.g.,
topology information) for an associated cluster. Other aspects of the relay topology
manager 330 are described in more detail below. The node 304 also may include a
communication controller 332 for processing traffic (e.g., controlling the transmission
and receipt of packets) and providing other communication-related operations.
Furthermore, the node 304 may include a packet processor 334 for processing packets
(e.g., providing packets to be transmitted and processing received packets) and
providing other related operations.

[0049] Referring now to FIG. 4A, as represented by block 402, at some point in
time a relay joins a cluster or moves within the cluster. As an example of the former
scenario, the relay 110 of FIG. 1 which is installed in the coverage area of relay 108

may have recently powered-on and connected to the relay 108. As an example of the

latter scenario, the relay 112 may be a mobile node that was connected to the relay 106,



108. [0050] As represented by block 404, in conjunction with joining or
nmoving within a cluster, a relay nmay request a cluster-specific identifier.
For exanpWwe,20udm745el ay may transmit a nmessage that requesTaszéva3mm
identifier be defined for that relay. Here, the request nessage nmay incl ude
the network identifier of the relay. Consequently, the node that defines
the identifier may update its list of the relay identifiers for the cluster
with this information. In the exanple ofSFIG 3, a request generator 336
may generate the request and cooperate with the transmtter 316 to transmt
the request. [0051] In sonme inplenentations (e.g., an LTE-based

i npl enent a send d tao a nad h the
relay is ctgnﬁ@%stneldve% to t@é}i%ov ¥a§e AHe rregﬁydéﬁéﬁ_’%& SO Cﬁnnige&%tﬁgﬁga% he
request to, gge relay 108 In this case, the relay 108 (e.g., an identifier
controller 8 inthe relay) may determne that it cannot process this

request (e.[0p50]PasgdrPRcsentBD %ﬁ%kM@QWh%%h%hmhﬁr®ﬁﬁyﬁ§ﬂg%§hkwnl itfiglhay 108
may then forward the message to a node to which it is connected (e.g., the

relay 104) clubtvrsa RI9GRSErcqBst & Obichuecii idendfite. FefSRHipls SRCRES Maynode t hat
wi |l process t he request (e.g., the root access point be) In the exanpl e
of FIG 3, tansrefuesdssqycaba ssqicsts4itht amydenafipecadeginad fdr thdieclag.CcHereethe314 t o
receive the request, after which the request processer 340 processes the
request. [ 0OBRpt thesssgemeay mpludmtint mttworksd¢mifgr pf the WNBy b@esewtquenplyethent at i on)
the relay may establish a route to the node that wil|l process the request,
and t hen sande thabdefengs dhstidersifich aray vpdate vis dist ¢fehe mlayeidentfiarinfos theadesterupon
receiving a RouteQpen indication, the relay nay performthe operations that
follow. Th éVthe‘]hWn h Indbg R@&wé%t) RiKs Sag ecqypstigsacraton d 40 mpy genwatee| ay

does not have oute to the in the Root Respons the relay may open a
route to t 'WSWﬁ %§@eﬁ%?WF,t EpngRyer B ?é“ﬁ%@gnﬁ& & E¢ET point (if
needed)

[0051] In some implementations (e.g., an LTE-based implementation), the relay
may send the request to a node to which the relay is connected. For example, the relay
110 of FIG. 1 may send the request to the relay 108. In this case, the relay 108 (e.g., an
identifier controller 338 in the relay) may determine that it cannot process this request
(c.g., based on a message identifier in the request). The relay 108 may then forward the
message to a node to which it is connected (e.g., the relay 104). This process may
continue until the request reaches a node that will process the request (e.g., the root
access point 102). In the example of FIG. 3, a request processor 340 may cooperate
with the receiver 314 to receive the request, after which the request processer 340
processes the request.

[0052] In some implementations (e.g., a UMB-based implementation), the relay
may establish a route to the node that will process the request, and then send the request
to that node via the route. In this case, upon receiving a RouteOpen indication, the relay
may perform the operations that follow. The relay sends a RootRequest message on the
route. If the relay does not have a route to the ANID in the RootResponse, the relay
may open a route to the root access point, and move its data attachment point (if needed)

to the root access point for the forward link serving eNodeB (“FLSE”). The relay may



to the root access point for the forward |ink serving eNodeB ("FLSE"). The
rel ay maysend an | DRequest to the root access point after receiving a

Rout eCpermoceprodf4som t he root access point. [0053] As r epramseswss4dy bl ock
406, the root access point defines a cluster-specific identifier for the
relay (e.g., upon receipt of the request fromthe relay). As nentioned
above, since the request may include a network identifier of the relay, the
root access point may associate the nemﬂ@ defined identifier with that
network identifier. In the exanple of FIG 3, these operations may be
performed by an identifier definer 342. [0054] The root access point may

respond to the r est sendi ng_ the. newl y def.i neq, i tifiier to the relay

ot block. aonErh kG Gy T RA0GH e 6B E e AR R b b Bt 5951 G,

cooperat e @&&QC&QgR&anunication controller 326 and the transmtter 312 to
se

transmt the respo [ 0055] The relay may then receive the response to

the requestogz bl ogk ré.b%&entje@ b, B R4BBPIE &t abdR R%nt ddiBict denbictsfdcific

controller 338 may cooperate Wwth the receiver 3 to receive the response,

and the i dednkiffiefor @el9l(k 8!, uBSBraREIPEESHE Sedubst fFRE PRNISAY Y. OAORkAfidhetihe
identifier. [0056] In some inplenentations (e.g., a UMB-based

i mpl ement atabovy), sint therrepicstnee dglydoianictvaaR iidpnsifichef tht udig thespecidees
identifier after receiving a RouteOpen indication for a relay (e.g., upon
recei vi ng aoint BRequesiatd themetvhedefeledydensfidi soh ¢se detatodv alentifitre In dot access
poi nt then sends an | DAssign nessage to the relay that includes the
assi gned clexample-of &G 3.itleest @eeretipnsanay by parframed by ap idoptiiar ddfimer M4y
receives the identifier assignnment via the |DAssign nessage, the relay my
set its culf@M| D The rRbageasrRamtagy feppangdo foaserghbyrssdgehapev¥end an

| Dhesi gnAck, scknau SOQTEN TESSRe. ! Oyl 1o 001 aGESFRPY DL L00ST) ne
definer 342 may cooperate with the communication controller 326 and the transmitter
312 to transmit the response.
[0055] The relay may then receive the response to the request at block 410. In the
example of FIG. 3, the identifier controller 338 may cooperate with the receiver 314 to
receive the response, and the identifier controller 338 processes the response to obtain
the identifier.
[0056] In some implementations (e.g., a UMB-based implementation), the root
access point assigns the cluster-specific identifier after receiving a RouteOpen
indication for a relay (e.g., upon receiving an IDRequest from the relay as discussed
above). The root access point then sends an IDAssign message to the relay that includes
the assigned cluster-specific identifier for that relay. When the relay receives the
identifier assignment via the IDAssign message, the relay may set its CurrentID to the
identifier in the IDAssign message and send an IDAssignAck acknowledgment message
to the root access point.
[0057] As mentioned above, the root access point may maintain an identifier table
(e.g., list) that includes the cluster-specific identifier and the network identifier for each
relay in the cluster. Referring to the example described above in conjunction with FIG.

2, the table may include a mapping of identifiers 1, 2, 3, 4, and 5 to network identifiers



(e.g., list) that includes the cluster-specific identifier and the network
identifier for each relay in the cluster. Referring to the exanple
descri bedwakowar4seconj unction with FIG 2, the tabl e mergTiusectoads24al mappi ng
of identifiers 1, 2, 3, 4, and 5 to network identifiers(e.g., AMDs) RSI
RS2, RS3, RS4, and RS5, respectively. In FIG 3, these operations may be
performed by a list defner 344. [0058] As represented by bl ock 412, the
root access point may send this new i dent/i fier information to all of the
relays of the cluster. In this way, all of the relays of the cluster may be
informed of the cluster-specific identifier and the network identifier of
the new rel ay i Fy cal o] |l enent at i agn h oqt _access poi nt
b P RELR F s ReBP IR AT TR, B The® R BRER

may send tﬁ% ntire ier 1e (e 9. st e’re

cl uster ea?ﬂ%ﬁi%%H%Hﬂc&gfgﬁﬁgdéﬂwiﬁﬂie is changed. Alternatively, in sone

i npl enentati ons the root” access point may sinply indicate any changes to

the identiflpgyg|t abhE refrQEnRA BYBIRK 41DEHE Ot aBESEFSinPRLP teriBYisHRRd a message
that contains the identity of "any new identifiers that” have been added to

the tabl e @dendifi¢r inf@fiatibh & 81 bh@dt rélapeeesustel. ahells Wagmit fetht ahhw ofi nce
the last identifier table informati on was sent out. Here, the root access

poi nt may epeloytcramsy be mf@nicdailf itlesclsadrespecifie identifibyaridtat uekiwogk alcaefigrence
nunber with the nessage) to ensure that the relays are able to determ ne
whet her t hey theanesv @imyupthicosldsd¢re In deme irhplemen@abomes the modt hecesx poipt maypsenkl G 3,
the list definer 344 may cooperate with the comrunication controller 326
and the tr dbsseritire gleng@fier telje (¢ anbsh to thheclagsaféhd elagemsech ome thoesggifiern some

i npl enentations (e.g., a UMB-based inplenentation), the root access point
may send (d&peiditArEcdn AEriatiyylyai SopeaBipe s ions thefepiascerg POHE Madent i fi er
table information,.to all relays in the. clyster when rel ay opening a new
route in tREMRLY jtighte pry ﬁ?&g@%@ahealdemefﬁé%ﬁ% RAEP [ PRiBFDPOMhen a

rolay ol oSt AL LS ULl (bl SRR Ren R SH RS 2
added to the table or any identifiers that have been deleted from the table since the last
identifier table information was sent out. Here, the root access point may employ a
synchronization scheme (e.g., by including a sequence number with the message) to
ensure that the relays are able to determine whether they have an up-to-date identifier
table. In the example of FIG. 3, the list definer 344 may cooperate with the
communication controller 326 and the transmitter 312 to transmit the above
information.

[0059] In some implementations (e.g., a UMB-based implementation), the root
access point may send (depending on policy) an IDTable message including the
identifier table information to all relays in the cluster when a relay opening a new route
in the cluster is assigned a cluster-specific identifier or when a relay closes a route in the
cluster. In some cases, a relay may send an IDTableRequest after receiving an
IDAssign message. In this case, the root access point may send the IDTable message in
response to the request from the relay.

[0060] Referring now to FIG. 4B, the relays receive the identifier list information as

represented by block 414. In the example of FIG. 3, a list controller 346 may cooperate



| DAssi gn nessage. In this case, the root access point may send the | DTable
nmessage in response to the request fromthe relay. [0060] Referring now to
FI G 4B, wbeoeowloayss receive the identifier |ist informPcorusagonearesent ed
by block 414. In the exanple of FIG 3, a list controller 346 may
cooperatewith the receiver 318 to receive the list information, whereupon
the list controller 346 processes the information. [0061] In sone cases
(e.g., an LTE-based inpl enentation), eaclf relay that receives the list may
forward the list to another relay. For exanple, upon receiving an
identifier list, the relay 104 (e.g., a list controller 346 of the relay)

may forward . list t e rel 08. ~The..r el 108, 4 n.tur orward
Wltl{:t%e rdRlvet 9 ]1%_ recedv% :}15 ]68)6?]&“?1}1 W%reupoh thenhs? cor&qlgggm

the list to e relays an sSOne-cases (€. - based

i mpl enent atj, (o141 iying an | DTabl e nessage, a relay may performthe
operations&%ﬁ%%mFo Iodﬁﬁ%§¢5t, the relay may validate the nessage. Here,

the rel ay 6191 SCRI dnlcn8sdRe $aqR 1ITE-bNBd TRFIRAGRalisn) BicRIrbdy e ¥dceivihe
rel ay may determ ne whet her a MessageSequence field of the hessage includes

the next expegdteshyBssadeheSed ﬁﬁm&%laﬁ@dr{&aﬁ:p%, IpsisREEvinkfanI@ntiflehe
relay may discard the nessage and send an | Drabl eRequest nmessage with the

MessageSequtcle: klagl 104 e, b bist dvatlotst 34ksshge gy uandervaed dicvadid e an
| DTabl e nessage that was processed successfully. [0063] O herw se, the
rel ay may ugdgpt 88.i The tebyt OSANI thrrt, alsly dotyarse thedist tchthe cdaysent0sindfl 12he | DTabl e
message. Here, the relay may add all relays listed in the |DTabl e nessage
for whi ch 400624 NewBrfiomg dapes|(d.gi.adidBtleased taplempitation), epanewcadningyn(e. g., the
field is set to a "1"). The relay nmay delete all relay stations listed in
t he | DTabl éDfablevipfissagct heslavsmanesifaryt the eperations thatfelowhAirst Hicgelehmmay is to
be del et ed éﬁ%ﬁ' the field is seﬁ to a PO"éqlThe rel, ﬁ}nag then.sepg an
| DTabl eAck VALG HioaBRst s dag e amey disast hedRpees ibHifpcssage s invald

Next, the relay may determine whether a MessageSequence field of the message

includes the next expected message sequence for an IDTable message. If not, the relay

may discard the message and send an IDTableRequest message with the

MessageSequence field set to the last MessageSequence received for an IDTable

message that was processed successfully.

[0063] Otherwise, the relay may update its ID-to-ANID table based on the contents

of the IDTable message. Here, the relay may add all relays listed in the IDTable

message for which an IsNewEntry field indicates that this is a new entry (e.g., the field

is set to a “1”). The relay may delete all relay stations listed in the IDTable for which

the IsNewEntry field indicates that this entry is to be deleted (e.g., the field is set to a

“0”). The relay may then send an IDTableAck acknowledgment message to the root

access point.

[0064] As represented by block 416, the root access point also may define a new

routing table in response to the change in the topology of the cluster (e.g., a new relay

joining the cluster). In the example of FIG. 3, the routing table may be maintained by a

routing table definer 348.

[0065] As represented by block 418, the root access point sends new routing table

information to all of the relays of the cluster. In this way, all of the relays of the cluster



[0064] As represented by block 416, the root access point also nmay define a
new routing table in response to the change in the topology of the cluster
(e.g., awewoewloassej oi ning the cluster). In the exanpl ePoff/uSk€9/ 03247t he
routing table may be maintained by a routing table definer 348. [0065] As
represented by bl ock 418, the root access point sends new routing table
information to all of the relays of the cluster. In this way, all of the
rel ays of the clustermay be inforned of Phe new t opol ogy of the cluster. In
sone i npl enentations the root access point may send the entire routing
table to the relays of the cluster each time the routing table is changed.

Alternatlvel tions,th 00f access hoi nt |y
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poi nt may g@{lﬁaﬁo ave &dttﬂégxgﬁg?&ﬁl Sall0% {h‘é‘félhgsgof]’ﬁtﬁ?Ll%st%ﬁéa[ch?&e%%a”y new

identifier een a n |n Icatlio any routing ta

entries t h%utﬁ%"t@bl@@@&aﬁ?é@t&l@erﬁét%ﬁz G rh @Bl EAttith fihs tROIBt ARbQIfHRitl on was
sent out. Again, the roof access poi'nt may enploy a synchroni zation schene

(e.9., by in§lilpRUNdicHEYHE R BIHBRRE roitinh tile FaSSaapl, the resset@st hat the
relays are able to determ ne whether they have an up-to-date routing table.

I n the exappire ntfy sbhda nidssalghehar ootitaing tHcablitngdabloentr4 81 amynooaeatifitre W t h

t he conmuni cation controller 326 and the transmtter 312 to transmt the
above i nf ottlmhaonbech@dé6] orl an isdineticadesy teutgg, talde iBieb thmeblavierhgbe delatedt | on)
the root access point sends a C usterTopol ogy nessage that includes the
routing t ainec iheflostreutingrialble informasfontwis scef ays Aigainathcaseideres pdinsmayi ng
cluster. The root access P0|nt may send this nmessage when a relay or the
root accesSMM SHEbORIES %@shpmsrﬁeg@byanwhag/a segrucpee Hgnhes Medrthe he FLSE

for arelay. That is, the nmessage nam ent mhen he forwarding tables in
the clust er‘m%ﬁ?a%ﬁb@ enﬁ@f@élﬂt the &l Pﬁg%& Bsh ks 48 3 te1 Gt or

for which t he[lng tla‘gle e %e exarnple of FIG. 3, the routing table definer 348 may cooperate
with the communication controller 326 and the transmitter 312 to transmit the above
information.
[0066] In some cases (e.g., a UMB-based implementation), the root access point
sends a ClusterTopology message that includes the routing table information to all of
the relays in an associated serving cluster. The root access point may send this message
when a relay or the root access point becomes the FLSE for a relay, or is no longer the
FLSE for a relay. That is, the message may be sent when the forwarding tables in the
cluster change.
[0067] A serving cluster may be defined as a cluster for which there is a path from
the root access point to the relay for which the serving access point of each relay on the
path is a member of the cluster. Each relay station in the serving cluster may have
exactly one entry in the ClusterTopology table even if it has open routes to multiple
members of the cluster. A relay that has an entry in the IDTable but not in the
ClusterTopology table is not in the serving cluster.
[0068] In some cases, a relay may send a request for routing table information. For
example, if the root access point is in the serving cluster, the relay may send a

ClusterTopologyRequest after receiving an IDAssign message. In the example of FIG.



t he root access point to the relay for which the serving access point of
each relay on the path is a nenber of the cluster. Each relay station in

t he serviwg@ 20046 may have exactly one entry in the CPastuseoiopaisogy tabl e
even if it has open routes to nmultiple nmenbers of the cluster. A relay that
has an entry in the | DTable but not in the CusterTopology table is not in
the serving cluster. [0068] In sone cases, a relay may send a request for
routing table information. For exanpl e, 3% the root access point is in the
serving cluster, the relay may send a Cl uster Topol ogyRequest after
receiving an | DAssi gn nessage. In the exanple of FI G3 t he request

gener at or 33%@ re COO {a?greii3}§n i goro]eerta e%]lﬁmhettransm 5P6 {orti'ra‘aql%rrr]l1 ttsbl?lllJ gh a
request . ] elays o receive the  routtng

inforrratlo (gl% epresented by bI ock 420. In the exanpl e of FIG 3, a
routing tab? controller 350 nay cooperate with the receiver 318 to receive

the routingojedhl e TRE f%'[dﬁtof% cldk‘fh‘%ﬁr@déﬁ’s%'}hé Ftﬁltlhglﬂatﬂl@ﬁlf&%{éln%nQQFGpEé%Ieﬁt%& 350
processes the information. [0070] In some cases (e.g., an based

i nmpl enent athy®idck 429C M R XMmphaif FIEC 8| a/@anﬁ@abrem&trageﬂa@blrﬁay dopEramt i on nay
forward the information to another rel ay. For exanple, upon receiving a new

routing tabiith the heeivel 318 Gdcdiee the rowdingautile igotnadion, ¢hereumn the rabidgof t he
relay) may forward the routing table to the relay 108. The relay 108, in
turn, may ftardevesmdrollee3fbpbiesgestthbidotnmtione rel ays 110 and 112. [0071] In
sonme cases 6e. ., a UMB-based inpl ementation), upon receiving a

Cl ust er Topd %793 ek, casesr(elgayn RE-brsed onpicmietatiper eachaeley tiratcctiks ow,
First, the relay may validate the nessage. Here, the relay nmay discard the
nessage m%@%@&&aé&elnf%maﬂ%maa forngasd eﬂﬁ@“ﬂ@l‘%ytoﬁﬂ?th@”eﬁe@ﬁ’m & whet her a

MessageSequence, field of the nessa des t he next expect message
sequence f GFAEPIE) TR %ﬂaga@ﬁw@g@égg@&ei eﬁﬂfwlﬁ@%emyl % scard the

message ancc':or?t? ?er%S(g of teer&l}‘?)o r(I)1|a39 g%ou ng &E o the relay 108. The relay

108, in turn, may forward the routing table to the relays 110 and 112.

[0071] In some cases (¢.g., a UMB-based implementation), upon receiving a
ClusterTopology message, a relay may perform the operations that follow. First, the
relay may validate the message. Here, the relay may discard the message if the message
is invalid. Next, the relay may determine whether a MessageSequence field of the
message includes the next expected message sequence for a ClusterTopology message.
If not, the relay may discard the message and send a ClusterTopologyRequest message
with the MessageSequence field set to the last MessageSequence received for a
ClusterTopology message that was processed successfully.

[0072] Otherwise, the relay may update its forwarding table (discussed below)
based on the contents of the ClusterTopology message. Here, the relay may add all
relays listed in the ClusterTopology message for which an IsNewEntry field indicates
that this is a new entry (e.g., the field is set to a “1”°). The relay may delete all relays
listed in the ClusterTopology for which the IsNewEntry field indicates that this entry is
to be deleted (e.g., the field is set to a “0”’). The relay may also delete from the cluster
all relays below a deleted relay. The relay may then send a ClusterTopologyAck

acknowledgment message to the root access point.



wi th the MessageSequence field set to the | ast MessageSequence received for
a C usterTopol ogy nessage that was processed successfully. [0072]

Q her wi seyotzh@/a9eisay may update its forwardi ng tabl e (diPSToss@d/o0bx7DOW)
based on the contents of the C usterTopol ogy nessage. Here, the relay may
add all relays listed in the C usterTopol ogy nessage for which an

| sNewentry field indicates that this is a newentry (e.g., the field is set
toa "1"). The relay nay delete all relévs listed in the C usterTopol ogy
for which the IsNewkntry field indicates that this entry is to be deleted
(e.g., the field is set toa "0"). The relay may al so delete fromthe

cluster all ay Ség?elé)%lge%eg ﬁﬁ%io g 42§I &¥n roli%y o{tﬁﬂle DR Xefgnees'ra]l fgrev&?a(%dltng

d usterTopo? neSsa e root “access pol ht2[ 0073]

As represe b%’b%h\éd Bh 96Krcdded %ﬁﬁﬂ%{a%lea%fo‘?ﬂlah{i'rg PhARGhrd th?l%?nmﬁrt  war di ng

tabl e base e received routl e I nformation. Ing table

may take thg fophBr qfabl-g@bolej HsQfsscdl eﬁi)b§@‘6§§@rqe BIRY SuitaBlc BRAE IrPfh'@%&arﬁHl'et abl e
form In the exanple of FIG 3, the forwarding table may be defined by a

f orwar di ng off @it €3, dlief foewardind: talhle Al beARFINEPH LS ESrvacliRY tablcotdind2%52. t he nodes
of the cluster may performoperations simlar to those described above to

mai ntai n (¢0@74] updateyresehied ibgdidckf4ndr the andestdbheedusmhangyvpsrfdrhiere is a
change in the topology of the cluster. For exanple, the identifier table,
t he routi ngptabbes siader tohkosealevwarbei mbosteab Inggntamy(clzge updaef theddenh&nswed a
relay | eaves the cluster, joins the cluster, or noves within the cluster.
[0075] In daes wlm@eéwéh@ratls oelanga i Getonstesysy thoslnsterdor snaoplat theal | y

di scover a _change in the cluster topology since the root access point

cont ai ns al@f‘él@ﬁér Eableet}@rrwtﬂ@l table; %ldtthféf%wa@e@tablés gay bgdnaspisesswheneyesy st ens
where a cha e |n £§%¥ qp overed Iocalh¥ nd has to percolate up to
the root). y&?? J?ﬁ%t S“ﬁdﬁéggwﬁow'lnﬁ§f‘ﬁﬁ¥elllgently send

dat t t f F
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portion of ch!ﬂ?ge in the cluster topology since the root access point contains a route to every relay

in the cluster (e.g., as opposed to systems where a change in topology is discovered
locally and has to percolate up to the root). In either case, the root access point may
intelligently send updates to the topology based on knowledge of a change in topology.
For example, the root access point may only send an update to an affected portion of the
topology (e.g., a portion of the relays in the cluster) and not inform the rest of the
topology. The root access point may elect to not send out topology information for a
mesh that is only two hops (one for access and one for backhaul) or to a relay that does
not forward packets downstream. Nevertheless, the root access point may still send the
identifier table to enable compression (discussed below).

[0076] As an example of the above, when a root access point receives a
RouteClosed indication (indicating that a route to a relay has been closed), the root
access point may send an updated ClusterTopology message to all of the remaining
relays in the cluster. In addition, upon receiving a RouteClosed indication, a relay may
delete the identifier and forwarding tables for the cluster.

[0077] When a relay leaves the cluster, the cluster specific identifier for the relay

may not be reused for a defined period of time. For example, an identifier may not be



topology (e.g., a portion of the relays in the cluster) and not informthe
rest of the topology. The root access point may el ect to not send out

t opol ogy wofzeewmrisen for a mesh that is only two hops (@oe/usesovasness and
one for backhaul) or to a relay that does not forward packets downstream
Neverthel ess, the root access point may still send the identifier table to
enabl e conpression (di scussed below). [0Q76] As an exanple of the above,
when a root access point receives a Rout®®C osed i ndi cati on (indicating that
a route to a relay has been closed), the root access point may send an
updat ed Cl usterTopol ogy nmessage to all of the remaining relays in the

cluster. In_addition,. up recel ving a Routel osed indication, .arelay my
delote i ne s BERFdrTBrot RERPSHFE HiE: RaRE RRIER S IR PRI paBs Wren =

relay | eav%glége?g?ﬁg&iégg r,r]nayb%éﬂlug%ﬁtdg;ﬁoﬁpﬁl%ichkgerj dentifier for the relay my

not be reus e time. For exanple, an identifier may

not bereusegpfspr aRPRFRhRAF tol FITR. SALAH 5B, KAHHIE obSrahbRSRG hey & rel ay, so
that all packets in the cluster for that relay may be "flushed" fromthe

cluster. [ QRM8Imd3ehetht nb@estAW dltdr!tédutEpackBE within SRIHAsEer MAR R ldeQibed hat
may be perfornmed by the nodes of a cluster to route packets within the

cluster w Iththecdegds iibBdssunitdithits exkedeidg patsct shrasglutiedlusteatis a packet
bei ng passed through the cluster is conpressed upon entering the cluster or
when it i s cgmpesstdagpobyengringde distertve vdlenst isigendrated hpalnddbef thp phwstrr.atted,
however, that the teachings herein nmay be applicable to inplenmentations
wher e packeheuldbe apprgeiegds horveoygh that ghatsachingmbersumap &k appleshisrtessed. [ 0079]
As represented by block 502 of FIG 5A at sonme point in tine a node in the
cluster red@pleasniiiopewherspackes Paanued thresehiaclpsienyeathoytibeing gpmpicssedhe
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example, a relay may generate a control packet that is to be sent to the core network

(e.g., via an access gateway as represented by network node 116 in FIG. 1). As another

example, a relay (e.g., relay 108) may receive a packet from an associated access

terminal (e.g., access terminal 114) that is to be sent to another device via the core

network. As yet another example, the root access point 102 may receive a packet from

the core network that is destined for a relay (e.g., in the case of a control packet) or an

access terminal that is connected to a relay (e.g., in the case of a data packet). In the

example of FIG. 3, a packet processor 328 or 334 may generate this packet or cooperate

with an associated receiver 314 or 318 to receive the packet.

[0080] As represented by block 504, the node compresses the packet prior to routing

the packet through the cluster. For example, the nodes of the cluster may implement a

compression protocol that compresses the headers of packets that are to be routed within

the cluster. As a specific example, a compression protocol may compress a UDP/IP

header or an L2TPv3/IP header of an Internetwork Operating System (“10S”) packet.

Here, the compression protocol may support compression of the following 10S

interfaces: Inter-ANRI Signaling (IAS) Interface, which carries signaling of

session/paging information between ANRISs for an access terminal; IP Tunneling (IPT)



termnal (e.g., access termnal 114) that is to be sent to another device
via the core network. As yet another exanple, the root access point 102 may
recei ve awpaoka74s55om t he core network that is desti nedPCorusaomweBayl (e. g.,
in the case of a control packet) or an access termnal that is connected to
arelay (e.g., in the case of a data packet). In the exanple of FIG 3, a
packet processor 328 or 334 nmay generate this packet or cooperate with an
associ ated receiver 314 or 318 to recei V@ the packet. [0080] As represented
by bl ock 504, the node conpresses the packet prior to routing the packet
through the cluster. For exanple, the nodes of the cluster may inplenent a

conpr essi Orint%{f?%_leogv l'chtc{a]ua‘rtiescs?%qlafig P R Ssat Qseto r%1e0 19 ezlr’nsd r%air&?(t)u%l%telsedptrg%c ‘t")a‘arsgd to be
routed within the cluster: a spedi*Frc OéXanpt'e, e Conpressi'sn protocol

may conpr e%ﬁ a%ceQPfé{r{n@@gﬁggg% Md %b%f[ﬁ{g ht RulieRdgp _pgéke‘f‘s“to'b%tt%%%h%%ﬁr K

Qper ating System et. e conpression protocol may support

conpr essi ofeRfechRBedsOhttRWHRT0F £5adcBsaEMARRS LinkE et ANRleliRk INETY RGerfdcAS)

Interface, which carries signaling of session/pading information between

ANRI's for arhigfreRsss thfhdlinRaf link-Paybd padletsne thd fohwdratikfsasehg Matshetirki es
signaling nmessages to notify and redirect tunneled traffic based on access

term nal mabd lfiohythamnel ceyed isuivadescctfienctwinrke IThd coMpprasdkepoté] bay
transmtted between access networks for an access term nal; Link-Layer
Tunnel i ng (cbioPyess titediDRerd IRvhéaclhrsadithig I2sS 4ndnliPd] sigigliog idtenfdoes.a¥ler packets to
the forward |ink serving access network and fromthe reverse |ink serving
access net wompresSine pregsl exyicomppess theda) Thvayand dirpeadsss afiibe UDP aaddPT p
headers of the IAS and | PT signaling interfaces. The conpression, protocol
may conpr eslataipieripocspiis seipglagprcth B ession majefagilifaty ppytinprcigat Aultifler f aces.
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by opening r@la& M gnotﬂ?ertrg% of 51{ Q&ée%rpoint is enabled by opening a route to that relay or

access point. In the example of FIG. 3, the packet processors 328 and 334 may

implement a compression protocol.

[0081] As represented by block 506, the compression protocol may append a header

to the packet whereby the header may include cluster-specific identifiers to indicate the

node of the cluster (e.g., a relay) that is the source of the packet and the node of the

cluster (e.g., a relay) that is the destination of the packet. For example, the header of a

received packet may include a source address and/or a destination address that

corresponds to a network identifier (¢.g., ANID) of a node in the cluster as indicated by

the identifier list (described above). Thus, the compression protocol may use the

network identifier and the identifier list to determine which cluster-specific identifier(s)

should be used in the appended header to route the packet within the cluster.

[0082] As represented by block 508, the node forwards the packet to a relay in the

cluster. As discussed above, a relay management protocol implemented by the node

may use the forwarding table to identify the relay to which the packet should be

forwarded. For example, if the packet originated at the relay 104 in FIG. 1 and is

destined for the relay 110, the node 104 may forward the packet to the relay 108. In the



access point. In the exanple of FIG 3, the packet processors 328 and 334
may 1 nplenent a conpression protocol. [0081] As represented by bl ock 506,

t he conpreespemIptset ocol may append a header to the paclkretr/ush@ombaa’t he
header may include cluster-specific identifiers to indicate the node of the
cluster (e.g., arelay) that is the source of the packet and the node of
the cluster (e.g., arelay) that is the destination of the packet. For
exanpl e, the header of a received packeﬁmnay i ncl ude a source address
and/or a destination address that corresponds to a network identifier

(e.g., ANID) of a node in the cluster as indicated by the identifier |ist
(descri bed abov res se the ne tmnrk

exar ofF Jg { hfget SO §§§m ﬁéprtnac8e e approprig
identifier he i denit’i FFLEF POSPSOF 3-Q 8t &1 nithe mﬁ e speC|f|c
| denti fier (d%%tnﬁﬁf}x‘r' kst t@%%%jﬁgtdandr'&ogﬁeqa@%gﬁgb%s%ﬁ%gf{rg%s%ﬁt%19 Jr?? chacket

wi thin the cluster represent he no ormards
the packet .Qsfit iRl A¥kéth the cluster. As discussed above, a relay
management protocol” inplenented by the node may use the forwarding table to

identify theog3gl ayThOrcMyiishhd hestBatketecsitoithg pheket & wprdaded Fpbloekanpl e, i f
t he packet originated at the relay 104 in FIG 1 and is destined for the

relay 110, Adain, ioHEG. 104pavhyt frocosssrd 28 e 3paalagtcodmerith evithednassddded | n

t heexanple of FIG 3, a packet processor 328 or 334 nay determ ne the
appr opr i at ecatest Bivhor dIB ooecaiveethppedet. and cooperate with an associ at ed
transmtter 312 or 316 to transmt the packet. [0083] The relay in the
cluster thd0084cei Aesemmntpébkéwﬂocaéla@yﬁ%@eﬁﬂ evhdpyp niside ekeeHED 2 pAget (€2 n
FIG 3 a packet processor 328 or 334 may cooperate with an associ ated
recei ver 31 dradmiignk profased; the relmempargestent PI@@?@&] may firs dplesmine eheBier bl ock

512 of FIG_ 5B,  wh d ket
or ot ocol ) . koK B RTRYGHERIOTE B B Poriye farf@%eaeqrb% TGRS ¢ ne

]E) ?glkgt O:c n;: | udesded it (fep ) se{.I JOQIOKTPE[HIQ pndlcaf[es tl?at tlge cutfent B node ma&jegtqula?l%{l ded

the packet. In this case, the relay management protocol may send the packet to the
compression protocol (e.g., implemented, at least in part, by a packet processor)
whereby the packet is decompressed (block 514). The packet may then be forwarded to
an upper layer protocol (e.g., at its ultimate destination).

[0085] For example, in a case where the packet is destined for a relay, at block 516
the packet processor 334 may process the packet and provide the packet information to
an appropriate application running at the node (e.g., at the communication controller
332).

[0086] Alternatively, in a case where the packet is destined for an access terminal
that is associated with the relay, at block 516 the relay may forward the packet to the
access terminal. In the example of FIG. 3, this may involve the communication
processor 332 generating an appropriate message and cooperating with the transmitter
320 to send the packet over-the-air to the access terminal.

[0087] If the packet did include routing information at block 512 (e.g., the
IPHeaderIncluded field of the appended header is set to “17), the relay management
protocol may determine whether the routing information indicates that the current node

is the destination for the packet (block 518). This may involve, for example, comparing



appended header is set to "0"), this indicates that the current node is the
destination for the packet. In this case, the relay managenent protocol my
send t he wackeor46t he conpressi on protocol (e.g., inpl ecEntsea9/nar471 east in
part, by a packet processor) whereby the packet is deconpressed (bl ock
514). The packet may then be forwarded to an upper |ayer protocol (e.g., at
its ultimte destination). [0085] For exanple, in a case where the packet
is destined for a relay, at block 516 t He packet processor 334 may process
t he packet and provide the packet information to an appropriate application
running at the node (e.g., at the communication controller 332). [0086]

Alternative| i.n a case,where e cket is destined.for an a SS
rermnal 108 BRI of BF nBR G A R ool FER TS e,

forward th%&ﬁe%ﬁﬁéﬁo%d&ﬂﬁie?ﬁ?ﬁ%%g;ée%@él H@Jéiglé&f;tg%ggck%ﬁa”p' eof FIG 3, this

may invol ve the comruni cati on processor rating an appropriate

nmessage anqoggsprer alhdeint Rodds te RUSHIHLL §6r tﬁ@?aék%t, PNshe-HRnRPEke!
over-the-air to the access termnal. [0087] If the packet did include

routing i nfyasd¥eds toblctks Bl oekd 516 TiRisthe phéiet ko derandddud ek fongdreksn t he

appended header is set to "1"), the relay managenent protocol nmay determ ne
whet her t herdtoedlisaghat ffeqrackdtingy bendbcompessddnatd thbepowideend theamdc, s t he
destination for the packet (block 518). This may involve, for exanple,
conpar i ngt hesoclatest aecess paroiifial corisdewtoitliar desigfiat¢chendponié (e. g., as mai nt ai ned
inthe identifier list) with the destination identifier in the appended
header of {#@8%ackbithe jooosginfermatien iedigatesvit binslie 18 shat s dedatismat then for t he
packet, the operational flow proceeds to blocks 514 and 516. Thus, the
packet nay dSEIREPHA dIPICkCE (8Bt arsarECHEw ROroldBcai sta coRwIgsatdk et nay

b decomr essedy,PI0, LIS LoV, d6d (o Lie node, 2 assocl sl o sccess,

I nformat | Or}og trﬁg ip%}é[e? a)léactk gogcﬁe?e}gletpggﬁet E)poic%ssrolg 9?4 }n%y rl]l(S)et thte rE'igstination
identifier from the appended packet header, as well as the forwarding table of the node
to determine the node to which the packet should be routed.
[0090] As represented by block 522, the relay management protocol determines
whether the next link is the same as the source link (i.e., the link from which the packet
was received). This situation may occur, for example, when a downstream relay has
been removed from the cluster. In this case, the entry for the relay will have been
removed from the forwarding table of the current node. In addition, the forwarding
table for the node may specify the uplink as the next link for any identifiers that are not
in the forwarding table (e.g., as in Tables 2 and 3).
[0091] If the next link is not the same as the source link at block 522, the relay
management protocol forwards the packet to the node specified in the forwarding table
(block 526). That is, the relay management protocol may forward the packet to the
relay management protocol instance on the next link.
[0092] If, on the other hand, the next link is the same as the source link at block
522, the relay management protocol may send the packet back to the source link (block
524). For example, if the relay has a route to the relay corresponding to the destination

identifier in the appended header, the relay may forward the packet to the appropriate



destination for the packet (e.g., the relay nmanagenent protocol receives a
conpressed packet that is to be forwarded), the relay managenent protoco
det er m nesotb@/a9ess6 | i nk for the packet (block 520). HereT/ush@oparket
processor 334 may use the destination identifier fromthe appended packet
header, as well as the forwarding table of the node to determ ne the node
to which the packet should be routed. [0090] As represented by bl ock 522,

t he rel ay nanagenent protocol det er ni neg%het her the next link is the sane
as the source link (i.e., the Iink fromwhich the packet was received).
This situation may occur, for exanple, when a downstreamrelay has been

renoved from,the, clu .. Iln this.case, t entry, for the relav w.,ll .have
boan T ooy SEpba (S TR ED pro B P RS [ OFp SN e Slavirfifisb ¥ pbbtors 2

t he forwar %a[é&%i&c%?dﬁe%%ke&@@bl@&é@%@y specify the uplink as the next link

for any identitiers that are not 1n the forwarding table (e.g., as in

Tabl es 2 33909%)]- [ PROLLcHifostREIRNENY VeliftldnfenfQlin b B8 RAME s8R difhigertour ce |ink
at bl ock 522, the relay managenent “prot ocol forwards the packet to the node

speci fied ijmplcRnfa@ionartirgampl] far(dik @gles 92fkntifl&l8indyoe dhtioyedl Ptious
managenent protocol may forward the packet to the relay nmanagenent protoco
i nst ance onedhhusexty bt nked tb AIZPutt identificrs erooghoat a bRvdr, ahbeatiest 1ink is
the sane as the source link at block 522, the relay nanagenent protocol nay
send t he pagheiqubamky bo usdigosoute teftid thiougblastistcs D4jed daghesexdanpilfiers. i f t he
relay has a route to the relay corresponding to the destination identifier
in the appdd@d heliome impdenenitatipnadly addsespey @ bkl gsaaiiehingdagsie.g., Layer
appropri at eprot ocol (e. | RTP protocol) for that route. O herw se, the

relay rrana&ewémiqgrt@é% &gﬁohfﬁatgﬁcmtg Ay st radless, caeh KlayRaEbUassiE0eda] The
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able to switch the packets directly.

[0095] In a cluster with multiple relay nodes, a root access point may elect to

forward packets, route packets, or do neither. Examples of these scenarios follow.

Initially, operations relating to not routing or forwarding are described. Next,

operations relating to using Layer 2 forwarding are described. Then, operations relating

to using static Layer 3 forwarding are described. Finally, operations relating to using

Layer 3 routing are described.

[0096] In an implementation where the root access point elects to not route or

forward, the following address acquisition sequence may be employed. When a relay

wakes up, the relay may send a broadcast DHCP message. The root access point puts it

into an L2TP tunnel and forwards it to the access gateway. Return packets come in an

L2TP tunnel, transmitted over the air by the root access point.

[0097] The following address allocation operations also may be employed. The

addresses are allocated by the access gateway or a DHCP server behind the access

gateway. Here, the access gateway is the first hop router.

[0098] The relay may tunnel packets for relays-in-a-chain in the cluster. For

example, with reference to FIG. 1, relay 108 may put packets from the access terminal



techni ques may be used to route traffic through a cluster based on these
identifiers. [0094] In sone inplenentations |P addresses are used as

sSwWi t chi ngwDag®/@e45§. , Layer 2 switching tags) to route patkista@viose4rel ay
cluster. Here, each relay may be assigned a unique |IP address. Each of the
rel ays may then be configured to learn the | P addresses of all of its
downstreamrelays (e.g., all of the relgﬁs belowit). As a result, the
relay is able to switch the packets directly. [0095] In a cluster with

mul tiple relay nodes, a root access point nay elect to forward packets,
route packets, or do neither. Exanples of these scenarios follow

icially. RG] Bhanganel A% B0k UL AT AL LOLRLAIAG. AL Eaza" | bed

Next, operations Thgtou are ribed” Then

oper at i ons det Ao iR ﬂé%ké?gea%h gtﬁe ﬁ%{g (e Igo(?ﬁt%'Qthﬁgrla@'i\go q}ﬁ; %alagg [ 0096]

Finally, operations relating sin ayer routing are descri

In an inpl %&&v@hﬂa@@oﬂﬂﬁrs‘%h&rﬁ@1srt95%t1t ﬁfd%x%%%cl?%lé}l to%%e%%r?ytﬁlﬁg B8 n Rk LasOr
forward, the foll owm ng address acqui sition sequence nay be enpl oyed. Wen a

rel ay Wak_esmlél@cesé Remil. ax diRvvar oF thik oarerst tHaHRI iB%S GRE heblders et
access point puts it into an L2TP tunnel and forwards it to the access

gat eway. Retld¢dutpeackiedps cone in an L2TP tunnel, transmtted over the air by
the root access point. [0097] The follow ng address all ocation operations
al so may bd0@9pl oykdontrhs vatdhe sbes sehenalthooat edelypdimtengcoessdgat eway or
a DHCP server behind the access gateway. Here, the access gateway is the
first hop lf@mbeacke[mggrlaYhWheglmykmgmtr@mﬁéto thesdasascepppoine thyrooi n- a- chai n
in the cluster. For exanple, with reference to FIG 1, relay 108 may put
packet s fr@RISHEOAEREE WNAEAvIaIune. HErg tggoof @ﬁ?ﬁ@ﬂ PO Y 4t ag,thetdﬁﬁau}ta ay

104 may put packets fromt e rel 0 nnel . The reachi ng
t he root a@e&@%?%@ xSVt Eéts \Agd‘é‘%@eﬁ?a erdaysApanbg/al g Bt hi s

SEheme |5 il HLBRCBIE L LS AV ing dounstrca

[00100] The root access point may run a routing protocol with the access gateway
and another access point (e.g., another root access point, not shown in FIG. 1, connected
to the network node 116). This routing protocol is run over the backhaul. An advantage
of such a scenario is that packets may be routed directly without tunnels. This scenario
may be potentially advantageous when a link exists between the root access points. A
potential disadvantage of this scheme is that a routing stack may need to be
implemented in the root access point.

[00101] When a packet is forwarded below the root access point, a packet arriving at
the relay 104 may have the IP address of the relay 108. Such a packet may be from an
access gateway (e.g., network node 116) or the root access point 102. The relay 104
will see the IP packet (e.g., after detunneling), and the relay 104 needs to send the
packet to the relay 108. Three schemes for enabling the relay 104 to determine where to
route the packet will now be described in turn. As mentioned above, the first scheme
involves Layer 2 (L2) forwarding, the second scheme involves static Layer 3 (L3)
forwarding, and the third scheme involves Layer 3 (L3) routing.

[00102] In L2 forwarding every node of a relay cluster under a root access point may

be part of the same subnet. Here, each node learns the MAC address of every node



an access termnal. A disadvantage of this schene is that additional GRE
headers are added at each hop. [0099] In contrast with the above schene,
t he root woce®mIpssnt nmay forward or route packets to aPCelusgooobmnml packet s
are routed to the root access point, the root access point may own its own
subnet. Here, the root access point may act as the default gateway to al
relays within its subnet. Addresses to the relays may be allocated fromthe
subnet. The DHCP server may lie el sewher®. [ 00100] The root access point
may run a routing protocol with the access gateway and anot her access point
(e.g., another root access point, not shown in FIG 1, connected to the
netvork node kLek (IS (Lo LbAgRLALRGAL divh LR OVRLC INERASKIRUMAAT
advant age of Such’ ascendri §°Ts "t pac et's y bé Tou ed"'di r ec y W t hout
tunnel s. Thj i i al: . lnk .exi sts
RigreS&S ﬂf’agéb% BN el ?%r%(?(%\ﬁg%e!f gél’#tlg % ?f'%@d}a %\%gogtﬂ%bngbggtot@% (g 1K q

bet ween the root access poi i I sa Schene is

that a routiingoRtacichRYSTRaMAYIR B9 THRIEeRERIRY drRTPhEay ROl RATERSS POI Nt.
[ 00101] When 'a packet is forwarded ‘bel ow the root access point, "a packet

arriving atstrhidBtf6edaay sihfdtherYustawes 4 hee lopoRddr €sFomfarding tdbdsawayl®8. Such a
packet may be from an access gateway (e.g., network node 116) or the root

access poi nitiliz&Pin tHivschcdheay.gl,Athphdnhdntgicia atdueddrice patkat tachiggs hadingr
detunneling), and the relay 104 needs to send the packet to the relay 108.
Three scherf@®l08br EwmabDHAE pableinrtbisayhchie) atidH AR requestmeaynbetrsrstottedoart 1 t he
packet wi |l now be described in turn. As nentioned above, the first schene
i nvol ves Laks ia ¢lustyr gngrwidlrayicnigally reeck heaoef asedse ireint.nViot soesacoestinadntLayer 3
(L3) forwarding, and the third schene invaolves Layer 3 (L3) routing.
[00102] | n fervardsy thaFevay te s SNCR sefeerdpt of iehaaceqshgrterauhdePHCR oot access
poi nt may be part .o he sane suhnet. Here, each node |learns the C
address of "&PEPS? St e Pridies for s nodgbiriiBYe the Sibs} YHed s own
uni que NACbid%ntifiqr
roadcast unti

i% feagﬁ]e% tl'}éa‘é:estination relay. Thus, this scheme may employ a link-
by-link broadcast mechanism.

[00104] In some implementations an alternative transport for packets between relays
and between a relay and a root access point may be employed. For example, a WiFi
mesh routing protocol may be employed in some cases. Four identifiers may be used in
these cases: a source identifier, a destination identifier, an interim source identifier, and
an interim destination identifier. The interim header may be changed at each hop.
[00105] In L3 forwarding every node of a relay cluster under a root access point may
be part of the same subnet. These IP addresses are assigned over multiple hops. In this
case, cach node learns the IP address of every node below it in the tree. As above, this
scheme employs a link-by-link broadcast mechanism. In addition, this scheme may
essentially run an L2 protocol using IP addresses.

[00106] For a DHCP path in this scheme, with reference to FIG. 1, a DHCP request
from relay 108 is relayed by relay 104 (DHCP relay agent) to its default router (root
access point 102). The root access point forwards the request to the access gateway.

Here, the access gateway potentially forwards the request to a DHCP server. A DHCP

response including the assigned IP address returns to the current subnet (which maybe



addresses may be | earned, for exanple, using a standard L2 bridgi ng
protocol (e.g., an L2 protocol such as STP nay be run). |nplenentation of
STP may bwonedawvrasel y strai ghtforward since the cluster PRAAS2000/08:71

topol ogy. L2 forwarding tables may be utilized in this schene (e.g.,

i npl enented in accordance with the teachings herein). [00103] For a DHCP
path in this schene, a DHCP request may be transmtted on all links in a
cluster and will eventually reach the r 0ot access poi nt. The root access
point forwards the request to a DHCP server (at or via the access gateway).
A DHCP response (including the new | P address for the node) returns to the

subnet and oiwsne(lt %g ?Th{ﬁoa?c%gs%séa‘lceﬁwkna%;ol_r bipl Fthe{(r%% Qc%gscséagoent(risgg); i ﬂ%g isccfl%tl%glig‘%]'ﬂa%rpou S,

this schene nay oy a in roa ani sm n sone

i”ple”E”ta%h?ﬂga%ﬂééb%&%&%hi%ﬁﬁﬂﬁ%ﬂﬁﬁ@rt for packets between relays and
ay an

between a re a root access polnt may be enployed. For exanple, a

WFi mesh g@ﬁ‘lt(h g HER! 2PRCIRYpARe BAOMEY bl Rert MMBLHIRES: to RUICIdyA@RL I i ers
may be used in these cases: a source identifier, a destination rdentifier,

an interi MR stilemd by ficluddntredichtn@ichimigiast i nation identifier. The
interi mheader may be changed at each hop. [00105] In L3 forwardi ng every

node of a rnMe0s] cl AatPRpatkedehat Ratlagthawwoesseqionit 10RYs foewp@ed tothet he same
subnet. These | P addresses are assigned over nultiple hops. In this case,
each node I|destrmsion hatayl. Herdothe $slloofingvedoyfentuds nxgl vemployel. theehpde. As
above, this schenme enploys a |ink-by-link broadcast mechanism |n addition,
t hi s schem&ngray akos thetlP adiisgsses undgy il Fasicnrroplel ingsiimian Pacngd pedisesssed 00106]
For a DHCP path_in this schene, with reference to FIG 1, a DHCP request
from r el ay 2006 fos thegluyasppgifie edeaiifigrysan Bradprese fakle maehe maingaipekandef aul t

router (oot aecese Bk 10 oyl g0t jccess paLnt, eruards, e, request

request to t&)lmoﬁl%ra\égerdts, ﬁlig)l_lsc%gme essentially employs an L2 forwarding mechanism
using IP addresses. Provisions also may be taken to prevent loops in the tables.
[00109] In L3 routing, cascading subnets may be provided for every relay. In other
words, each relay owns a subnet. The IP address for each new relay may be allocated
from the subnet above. That is, children relays may obtain addresses and/or subnets
from the subnet of a parent node. This scheme thus involves a longest prefix match. IP
routes will be learned. Each relay implements a standard IP routing stack. Packets are
forwarded based on IP routing.
[00110] A wireless multiple-access communication system may simultancously
support communication for multiple wireless access terminals. Each terminal may
communicate with one or more access points via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from the
access points to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the access points. This communication link
may be established via a single-in-single-out system, a multiple-in-multiple-out
(“MIMO”) system, or some other type of system.
[00111] A MIMO system employs multiple (N7) transmit antennas and multiple (Ng)

receive antennas for data transmission. A MIMO channel formed by the Ny transmit



response including the assigned |IP address returns to the current subnet
(whi ch maybeowned by the access gateway or by the root access point 102).
Thi s schewe 20&/®74s| ar t o having a DHCP server on anot hecTaiskee324700107]
Here, a DHCP response packet may be sent via broadcast to the relay 108.
Thus, this schene may include a broadcast nmechanism [00108] An | P packet
that reaches the root access point 102 is forwarded to the destination
relay. Here, the follow ng node featureéonay be enpl oyed. Each node knows
all of the I P addresses under it. For exanple, in a simlar manner as

di scussed above for the cluster- specific identifiers, an I P address table
may be nainngl ed and istrlbu nod in.th Al so,

rEEGelve anennas may na g% qbnfposed[ 1nfto }Vh 1nde en 1%t Chaltnhl Swshu%{[ are

each node may Rearn a forwar n sore
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Provi si ons al so may en to prfevent 1oops e tables. f00109] In L3

routing, casfadidede SHHRRAS %or‘?@s}ﬁo@d’s t8'a QN &G0, OF h EMENO @%{eﬁyma& BrchE&er wor ds,
each relay owns a subnet. The address for each new'relay nay be

al | ocat ed fimprovtd pegddan@te eéag)vmﬁh&hﬁﬂougﬁput ahd/belgRhtef RAiaisityyaYthebt ai n
addresses and/or subnets fromthe subnet of a parent node. This schene thus

i nvol ves a aldinigedtdipesionalitied @bated By thruhelsipis ttdnsiné aheé asded.anteaalks arel ay

i npl enents a standard I P routing stack. Packets are forwarded based on IP
routing. [@0Li€]l. A wireless nultiple-access conmuni cation system nmay

si mul t aneousl y support communication for nmultiple wrel ess access

term nal s. (@3RI t eAVIRAO sysipmopamskpipertienadivisionriuplx (TBPP” heskisequgoint s vi a
transm ssions on the forward and reverse |inks. The forward link (or

downl i nk) d&rigpn dupex (ERIY pmlimp &R éwtqm, ke forpAick e rarER i kEISMESSIRS t he
termnals, and the reyerse link (
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be establ i Sg%ﬁrwar annei H’o tﬂgrevers tlml%%lslannn} ﬁns ena%blle% tﬁe access point
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to extract transmit beam-forming gain on the forward link when multiple antennas are
available at the access point.

[00113] The teachings herein may be incorporated into a node (e.g., a device)
employing various components for communicating with at least one other node. FIG. 6
depicts several sample components that may be employed to facilitate communication
between nodes. Specifically, FIG. 6 illustrates a wireless device 610 (e.g., an access
point) and a wireless device 650 (e.g., an access terminal) of a MIMO system 600. At
the device 610, traffic data for a number of data streams is provided from a data source
612 to a transmit (“TX”) data processor 614.

[00114] In some aspects, each data stream is transmitted over a respective transmit
antenna. The TX data processor 614 formats, codes, and interleaves the traffic data for
cach data stream based on a particular coding scheme selected for that data stream to
provide coded data.

[00115] The coded data for each data stream may be multiplexed with pilot data
using OFDM techniques. The pilot data is typically a known data pattern that is
processed in a known manner and may be used at the receiver system to estimate the

channel response. The multiplexed pilot and coded data for each data stream is then



("M MJ') system or sone other type of system [00111]] A M MO system
enploys nultiple (NT) transmt antennas and nultiple (NR) receive antennas
for data woanmeisssion. A M MO channel forned by the NT Pcansaiowasmi7NR
recei ve antennas nmay be deconposed into Ns independent channels, which are
also referred to as spatial channels, where Ns m{Nt,NR}. Each of the Ns
i ndependent channel s corresponds to a dinension. The M MO system may

provi de i nproved performance (e.g., hi gﬁselr t hroughput and/ or greater
reliability) if the additional dinmensionalities created by the nultiple
transmt and receive antennas are utilized. [00112] A M MO system may

support tine divisiaon duplex (" ') and freqguenc I.vi sion _dupl " FDD") .
e Ton sy R PR L UL R PR R B e st

frequency rag i i i, NG timation of
he for var TSR eI 6D SLREOR) e BE AN fo ol ApddifuRl | 0ot Do
access poi RLmbPIsehE asth r&t&%iﬂgt, ax?c?ﬁa@ﬁﬁl@ﬁ&ﬂﬂﬂegéﬁ M Pfrdaiembebyar d 1ink when

mul tipl e antennas are availabl € at the access point. [00113] The teachings

herei n may deRrinie@bp efituetodsHetfoAnEPBEa pfrcBssor 830 EXIdaR)m Dhghyvari ous
conponents for comrunicating with at |east one other node. FIG 6 depicts

several sanprepo@ramo ety dathhald otey ilferraaunaysed by thef @moedssdrai3o oeotherini cat i on
bet ween nodes. Specifically, FIG 6 illustrates a wirel ess device 610
(e.g., an aompsscpoofithy dande @lOn r el ess device 650 (e.g., an access
termnal) of a MM system 600. At the device 610, traffic data for a
nunber of d8Q¥ 6%t r Ergmmofielapperosyineheds for ethdatagéreams engriben wogidedtoea TXansmi t
("TX") data processor 614. [00114] In sone aspects, each data streamis
transmitt eMﬁ\G@rpr@ceﬁ%wéewméh frxfeiRer PapRcsniha morklatiox syabals - 8e E8sor 614

on & part | R 288 S BRMEROSsradeba P e Ha NamPdu SRPE kg oo
Ny transceivers (“XCVR”) 622A through 622T. In some aspects, the TX MIMO
processor 620 applies beam-forming weights to the symbols of the data streams and to
the antenna from which the symbol is being transmitted.

[00117] Each transceiver 622 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Ny modulated signals from transceivers 622A through 622T
are then transmitted from Ny antennas 624A through 624T, respectively.

[00118] At the device 650, the transmitted modulated signals are received by Ng
antennas 652A through 652R and the received signal from each antenna 652 is provided
to a respective transceiver (“XCVR”) 654A through 654R. Each transceiver 654
conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.

[00119] A receive (“RX”) data processor 660 then receives and processes the Ny
received symbol streams from Ny transceivers 654 based on a particular receiver
processing technique to provide Nr “detected” symbol streams. The RX data processor

660 then demodulates, deinterleaves, and decodes each detected symbol stream to



provi de coded data. [00115] The coded data for each data stream nay be

mul tiplexed with pilot data using OFDM techni ques. The pilot data is

typi cal | ywe 2kovoemsdat a pattern that is processed in a kRomuSaemma47and nay
be used at the receiver systemto estimate the channel response. The

mul tipl exed pilot and coded data for each data streamis thennodul ated
(i.e., synbol mapped) based on a particul ar nodul ati on schene (e.g., BPSK,
QSPK, M PSK, or M QAM sel ected for t hat>?data streamto provi de nodul ati on
synbols. The data rate, coding, and nodul ation for each data stream may be
determ ned by instructions perfornmed by a processor 630. A data nmenory 632

may store progr Q ata,. a t her J.nfornat.io ) t he processor
530 or ot naraBns Rafifo i iim Bl FARE Y R GR L e B RS ool s
for all da ﬁgggm i Ty Md\/ﬁ whi ch
may furthe%%(p))?%{:e S tﬁg%gﬁf’hép %Ig%ﬂnge?gﬁ}'gﬁ%% eﬁé., 8?&%@%%@&%@ M MO
processor 620 #H&RsR6Y a08S ddile BPGlul ation synmbol streams to NT
transceivers ("XCVR') 622A through 622T. In sonme aspects, the TX M MO

processor g&mappl AGBo RGO HBHSHcME! @hdrdided wiHich sorddaing redtrik Reugdat a

streans and to the antenna from which the synbol is being transmtted.
[00117] Eachis¢usssisistowerTHedRotBari67e Soandatpy ©6283e$inkR nicds{ge chmpasiay abol
streamto provide one or nore anal og signals, and further conditions (e.g.,
anpl i fi es, nfidttix grdsx parichniapd emues va)e pdreomnal dagp memngl 672t oaypstonei iegram

nodul ated signal suitable for transm ssion over the M MO channel. NT

nmodul at ed spémalk, indovtherriafesmeiiorenseddy e piocenseihd B pthar eomperents &frfberi t t ed
from NT ant ennas_624A through 624T, respectively. [00118] At the device
650, the t§r&aPP-ed nodul ated signals are received by NR antennas 652A

T TR R C VT R LA
regarding the communication link and/or the received data stream. The reverse link
message 1s then processed by a TX data processor 638, which also receives traffic data
for a number of data streams from a data source 636, modulated by a modulator 680,
conditioned by the transceivers 654A through 654R, and transmitted back to the device
610.

[00122] At the device 610, the modulated signals from the device 650 are received by
the antennas 624, conditioned by the transceivers 622, demodulated by a demodulator
(“DEMOD”) 640, and processed by a RX data processor 642 to extract the reverse link
message transmitted by the device 650. The processor 630 then determines which pre-
coding matrix to use for determining the beam-forming weights then processes the
extracted message.

[00123] FIG. 6 also illustrates that the communication components may include one
or more components that perform relay control operations as taught herein. For
example, a relay control component 690 may cooperate with the processor 630 and/or
other components of the device 610 to send/receive signals to/from another device (e.g.,
device 650) as taught herein. Similarly, a relay control component 692 may cooperate
with the processor 670 and/or other components of the device 650 to send/receive

signals to/from another device (e.g., device 610). It should be appreciated that for each



conditions (e.g., filters, anplifies, and downconverts) a respective
received signal, digitizes the conditioned signal to provide sanples, and
further pwoce®smsssthe sanples to provide a correspondi n@CTrSe@9wad71 synbol
stream [00119] A receive ("RX") data processor 660 then receives and
processes the NR received synbol streans from NR transceivers 654 based on
a particular receiver processing techniqﬁe to provide NT "detected" synbo
streans. The RX data processor 660 then ‘enodul ates, deinterl eaves, and
decodes each detected synbol streamtorecover the traffic data for the data
stream The processing by the RX data processor 660 is conplenentary to

that per{ or et Bio LT HIRBLARE 38R0 830030 B X LB Br SR RR0T . O14

at the device rocessor perito rmnes

pre- codi ng yiliked & K5 dhapRaRIhel ahe TN ABEISAL oA ol oo @

reverse |ink nmessag risi a matrix rndex Ion a ara | ue

portion. Adafid T Yiobdlgy @&e%%l@%%oﬁ?&%ﬁ%bﬁ&ﬁ 890 93 e PO QL 886 and
i nformation used by the processor 670 or other conponents of the device

650. [ 0012%]sinpkeproe¥sing&ohipbleiBsSaa6vid@heaaiRionsky \VEthOylaspes of
information regarding the communication |ink and/or the received data

stream Theompuedns €92 mmkthapssrg@ric30.t hen processed by a TX data processor
638, which also receives traffic data for a nunber of data streans froma
dat a sour c40®2d] nboudcattenzstheran magbcat@rp@8@d ito vdiivusampes dfy t he
transcei vers 654A t hrough 654R, and transmtted back to the device 610.
[00122] At comeugésatior SBIONS ardeorrpysiamatoaosegnalnssomeaspedie thictoidengss0 ar e
recei ved by the antennas 624, conditioned by t he transcei vers 622,

denpdul at ediCIsjn Bay basERIoYedin ¢ MEAIpagCcesyEySicAReRPAPIS O SURYIHE a RX dat a

processor 642 to.extract the reverse |ink ssage. transmtted by the device
650. The pPB@é‘&’é%‘%a“B%@’“ﬁ‘HB‘H“H{SI“é?Tﬁi Nehangy @E%@E%ﬁyw@m resources (¢.g.. by

specifying one or more of bandwidth, transmit power, coding, interleaving, and so on).
For example, the teachings herein may be applied to any one or combinations of the
following technologies: Code Division Multiple Access (“CDMA”) systems, Multiple-
Carrier CDMA (“MCCDMA?”), Wideband CDMA (“W-CDMA”), High-Speed Packet
Access (“HSPA,” “HSPA+”) systems, Time Division Multiple Access (“TDMA”)
systems, Frequency Division Multiple Access (“FDMA”) systems, Single-Carrier
FDMA (“SC-FDMA”) systems, Orthogonal Frequency Division Multiple Access
(“OFDMA”) systems, or other multiple access techniques. A wireless communication
system employing the teachings herein may be designed to implement one or more
standards, such as IS-95, cdma2000, IS-856, W-CDMA, TDSCDMA, and other
standards. A CDMA network may implement a radio technology such as Universal
Terrestrial Radio Access (“UTRA)”, cdma2000, or some other technology. UTRA
includes W-CDMA and Low Chip Rate (“LCR”). The cdma2000 technology covers IS-
2000, IS-95 and IS-856 standards. A TDMA network may implement a radio
technology such as Global System for Mobile Communications (“GSM”). An OFDMA
network may implement a radio technology such as Evolved UTRA (“E-UTRA”), IEEE
802.11, IEEE 802.16, IEEE 802.20, Flash-OFDM®, etc. UTRA, E-UTRA, and GSM

are part of Universal Mobile Telecommunication System (“UMTS”). The teachings



matrix to use for determning the beamform ng weights then processes the
extracted nessage. [00123] FIG 6 also illustrates that the conmunication
conponentworzay/idnsbude one or nore conponents that perf®@cwusedop3zont rol
operations as taught herein. For exanple, a relay control conponent 690 may
cooperate with the processor 630 and/or other conponents of the device 610
to send/receive signals to/from another device (e.g., device 650) as taught
herein. Simlarly, a relay control conpdwent 692 may cooperate with the
processor 670 and/or other conponents of the device 650 to send/receive
signals to/from another device (e.g., device 610). It should be appreciated
that for eachdevice 610 and 650 functd onal i ty. of . ~OL nore t he
descr | bed demoltinBs TR ARRCH S0 paBE e S ToRl e IR S llrbe, o
single pro ' em%ﬁ Vj ' | it f ay
control co%%%ﬁ%ﬁ%ogggmgzd tfg§%$%%§g@§§ﬂkggﬂﬁﬁQ?éhgﬁﬁbHg”%ﬁggégﬁ?{ﬁf
conponent MRVTRLM A& ERARAINGIhONA dctidinQfspddiEof BE BXcOAMRE WPy eaiRQNRAt 692
and the processor 670. [00124] The teachings herein may be i'ncorporated

into vari ouSink B tefmi@eIFFINt ab ibe tingdtStbedthaaid/t@ichmys heRICamPBagsiiRd | N
sone aspects, the teachings herein may be enployed in a nultiple-access

syst em capabBEPBf(Rs1g9p Bkl 5, 16 pRELN) itechhiblogy viis twellnas| 3G RA26 IUSET Sl xiByW -Bloar i ng
the avail able systemresources (e.g., by specifying one or nore of

bandw dt h, Rel@nierA, Reowe techoadgynand otheetetlemlagiy, and so on). For exanpl e,
the teachings herein may be applied to any one or conbinations of the

fol | owi ng te@IAdI ofheiwachegsehcBiiy xiyd ingorperpicd ite e gs iIplomkmey waihst efirs,
Mul tiple- Carrier COVA ("MCCDVA'"), Wdeband CDMVA ("W CDVA"), Hi gh-Speed
Packet Accd§gormdapA avaripigmh prparaiisesdfg;. MpAerd [ AN AN MOIF £C-BeBess

(" TDMA") syst

(TOUR') Systore 0 eaupnon Ol shon, Ml Lol e dccecs (LFOU) syst e

Mil tiple A%(c:gessss point or an access terminal.
[00126] For example, an access terminal may comprise, be implemented as, or
known as user equipment, a subscriber station, a subscriber unit, a mobile station, a
mobile, a mobile node, a remote station, a remote terminal, a user terminal, a user agent,
a user device, or some other terminology. In some implementations an access terminal
may comprise a cellular telephone, 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, or some other
suitable processing device connected to a wireless modem. Accordingly, one or more
aspects taught herein may be incorporated into a phone (e.g., a cellular phone or smart
phone), a computer (e.g., a laptop), a portable communication device, a portable
computing device (e.g., a personal data assistant), an entertainment device (e.g., a music
device, a video device, or a satellite radio), a global positioning system device, or any
other suitable device that is configured to communicate via a wireless medium.
[00127] An access point may comprise, be implemented as, or known as a NodeB, an

eNodeB, a radio network controller (“RNC*), a base station (“BS*), a radio base station

(“RBS*), a base station controller (“BSC*), a base transceiver station (“BTS%), a



("OFDVA") systens, or other nultiple access techniques. A wireless

communi cati on system enpl oyi ng the teachings herein nay be designed to

i npl enentworeosn974ser e st andards, such as |S-95, cdma2000CTIUS2@56324¥ CDVA,
TDSCDMA, and ot her standards. A CDVA network may inplenent a radio

technol ogy such as Universal Terrestrial Radio Access ("UTRA)", c¢dma2000,

or sone other technol ogy. UTRA includes WCDVA and Low Chip Rate ("LCR").
The cdna2000 technol ogy covers | S- 2000,39 S-95 and |S-856 standards. A TDVA
network may inplenment a radio technol ogy such as d obal System for Mobile
Communi cations ("GSM'). An OFDVA networ k may i npl errent a radi o technol ogy
Fl'ash. orDVEF o BEE gl o TR A3 disPro O SepdE b f o

Tel ecom*rum ina %&E&%}%g ry%?ét)(ﬁzzg 8, 6@&(&@&@@@{1& rqe]%%}gg%l npl ement ed

in a 3CGPP Long erm Evol ution System an Br oadband

("UMB") Sﬁﬁtﬂ% angh Quefspd¥PLRoR (c Y, $heeBess 133_ Ert)'rﬁayaan?ﬂr%@%ﬁ aBesUMIR t hat
uses E-UT hough cer?al n aspects of the disclosure may be described

usi ng 3GPP f€ef sarmaligigition dystet. tSuch@n UBESE ﬁéd@qd%}t pabideh®rbeagplengs herein
may be applied to 3GPP (Rel 99, Rel5, Rel6, Rel7) technol ogy, as well as
3CGPP2 (| xREdnndckinty O ored OnetRevid(c. ReyvB)detapedmdlvogysualinds e heterrcesihnol ogi es.

[ 00125] The teachings herein may be incorporated into (e.g., inplenented
within or peildler medotky)isn ward et yirolessappanaticg®s 1(nd.tg the modex) . 1 n sone
aspects, a node (e.g., a wireless node) inplenented in accordance with the
t eachi ngs mceidrmgiﬁwn@@ﬁqﬁs nede mAy avahdsanopuir rmpd@fe @rergascessscmungh) fval .

[ 00126] For exanple, an access term nal. may conprise, be inplenented as, or
known as ugeseseduripiaEher sogl%@fb@faﬁunmqnawatlnéﬁdltlan,ghﬁ@@kd ttfeafppmwatted Hatobi | e
station, a nobi nobi | e no a _renote station, note termnal, a

e,
user termi 4 O bR ey e o6 bRRAEOT desorys CisBmE BEYR M EPRHLT ogy. In
some i npl eqﬁ’\(ﬂtZ E I onfso  sRoud BE a]ggp%cq]atgg that a wireless node may be capable of

transmitting and/or receiving information in a non-wireless manner (e.g., via a wired

9

connection). Thus, a receiver and a transmitter as discussed herein may include
appropriate communication interface components (¢.g., electrical or optical interface
components) to communicate via a non-wireless medium.

[00130] A wireless node may communicate via one or more wireless communication
links that are based on or otherwise support any suitable wireless communication
technology. For example, in some aspects a wireless node may associate with a
network. In some aspects the network may comprise a local area network or a wide arca
network. A wireless device may support or otherwise use one or more of a variety of
wireless communication technologies, protocols, or standards such as those discussed
herein (e.g., CDMA, TDMA, OFDM, OFDMA, WiMAX, Wi-Fi, and so on). Similarly,
a wireless node may support or otherwise use one or more of a variety of corresponding
modulation or multiplexing schemes. A wireless node may thus include appropriate
components (e.g., air interfaces) to establish and communicate via one or more wireless
communication links using the above or other wireless communication technologies.

For example, a wireless node may comprise a wireless transceiver with associated



may conprise a cellular tel ephone, a cordless tel ephone, a session
initiation protocol ("SIP") phone, a wireless |local |loop ("WL") station, a
per sonal woOgbwal97#ssi st ant (" PDA"), a handhel d devi ce ha&¢irng2e0008446Ss
connection capability, or sonme other suitable processing device connected
to a wireless nodem Accordingly, one or nore aspects taught herein may be
i ncorporated into a phone (e.g., a cellul ar phone or smart phone), a
conputer (e.g., a laptop), a portable co¥fmuni cati on device, a portabl e
conputing device (e.g., a personal data assistant), an entertai nment device
(e.g., a nusic device, a video device, or a satellite radio), a globa

posi ti oni ng, SYSLEM AekLCo. O AN ORNPLSHAAR S AeVIGe. LR 4.5 Canly our ed
to communi cate via a W reless ‘nedi um tné ]]1 An“access por nt y~conpri se,

be i npl . : . i 0. .
cont ol | or EpEry i SAPHR AR MFRENIAC-EHRNGRyit A28 b ok )
base stati qpo@aNt r Phd &mpAonBRS dbscrde®BSRid MANBE BhYEMcSt@t] £PartctBdBlys. ,
atranscei ver function ("TF"), a radio transceiver, a radio router, a basic

servi ce setRefcrBRSto FIGE 7eX0eAsiREatsRE 06 € 1660 art r&PSchicd QK a$6M& ¥t her sim | ar
term nol ogy. [00128] In sone aspects a node (e.g., an access point) may

conpri se alintagclesd fmdienildlocksC dikonnd &ptito thedysdtdmli$utihada bRekesay bode may
provi de, for exanple, connectivity for or to a network (e.g., a wide area
net wor k sucampksented ak ntpeoaesting sysgent elcludlirey oneatrwoork processoncampadntsr Ini r el ess
comuni cation link to the network. Accordingly, an access node may enabl e
anot her nodem¢esngcts thifungtenpdity el thisedilycks snaydwaswleamantedwsing, ot sxempleot her
functionality. In addition, it should be‘appreciated t hat one or both of
the nodes rhiFage nowiempl ancer marp infegrated syasts (Bg aniANMCY) AsAlspePedbl e.
[00129] Also, .it should be apgkgci ted that a mﬂ;eless node may be capabl e
of transni OISRy BBARFYRIACEEIY MY Pleds HRiOPoRCs PRIRv BRI TelREds ” manner
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(e.g., el eGL rilinﬁﬁchle(ﬂ{edqg E&rﬁ@lotﬂepﬁlgﬁﬁe?‘%g taught herein. In some aspects one or more of
the dashed blocks in FIGS. 7 - 10 are optional.
[00132] The apparatuses 700 - 1000 may include one or more modules that may
perform one or more of the functions described above with regard to various figures.
For example, an identifier defining means 702 may correspond to, for example, an
identifier determiner as discussed herein. An identifier sending means 704 may
correspond to, for example, a transmitter as discussed herein. A request receiving
means 706 may correspond to, for example, a request processor as discussed herein. A
list providing means 708 may correspond to, for example, a list definer as discussed
herein. An identifier receiving means 802 may correspond to, for example, an identifier
controller as discussed herein. A packet receiving means 804 may correspond to, for
example, a receiver as discussed herein. A packet processing determining means 806
may correspond to, for example, a packet processor as discussed herein. A request
sending means 808 may correspond to, for example, a request generator as discussed
herein. A list receiving means 810 may correspond to, for example, a list controller as
discussed herein. A packet forwarding means 812 may correspond to, for example, a

packet processor as discussed herein. A routing table defining means 902 may



conponents) to comrunicate via a non-wireless nedium [00130] A wireless
node may communi cate via one or nore wreless conmunication |inks that are
based on WO 200%@r4se support any suitable wrel ess comrumiuS2a000082471
technol ogy. For exanple, in sone aspects a wireless node may associate with
a network. In sone aspects the network may conprise a |ocal area network or
a w de area network. A wirel ess device n%y support or otherw se use one or
nore of a variety of wreless communi cati’on t echnol ogi es, protocols, or
standards such as those discussed herein (e.g., CDVA, TDVA, OFDM OFDVA,
WMAX, W-Fi, and so on). Simlarly, a wireless node may support or

ot herwi s Use 9081 . \IRNGBle. & Y AleGhMc ALARe 1L SRRRNG] Ra Aol AL 00, ,8!

mul ti pl exi ng schenes. A W e 88 HEde may THhig e Iye approprla%e

corponent s ix(f%nﬁationaéeﬁdihgh?e’aﬁ??%ﬁﬁsla%901?%&3@1&& o raeElQm?fég{i"ﬁrQﬁs?ﬁh& a}éi a one or

nore wi rel ess comruni cati on sing t e above 0 er wreless

C,Ommni cat id%u§s%& H%i@%ﬁ&-pr&@ﬁip@&ﬁé’ﬂ% 806 ¢ha bBﬁ‘Eﬁﬁ)ﬁd '&9@& &%Mlp@é?m{si se a
wirel ess transceiver with associ atedtransm fter and recei ver conponents

that may i riefibiélas\daciRes heRip oN editmg (£b18inforehHida e GBNRY MeisSI 0BNGNSI gnal
processors) that facilitate conmuni cati on over a wireless nedium [00131]

The conponevdirsspdas oo, ifbeskahpie b fouthiy thide icofttaiens éidcussedoherdin at fprwdrdingys.
Referring to FIGS. 7 - 10, apparatuses 700 - 1000 are represented as a
series of itafledefaling edaisuiidd inoyadoriekmekigo, fonesmmde, asfoeredrdingheblé deftidronal i ty
of these blocks may be inplenented as a processing systemincluding one or
more process drscwn%bmmt &\ padketigas viag pecans 19Mempy perréspord ios forgkamhlese
bl ocks nmay be_ inplenented using, for exanple, at |east a portion of one or
nor e i nt egredcEdr as disensped haseig. A packeidpioyarding negage | QQeman epragspondiy. for
integrated circuit y incl ude adﬂq%r ocC ;sor, of t war e, otfher rel ated
conponent s SXYPPEoHBIEBHIPHEEITGH HIBIED NS IRt MIPEMaON: hese bl ocks
al so may be | enmented 1n sone ot her, mapner as taught ein n some
Rspect s ondoBTRIBRERGF 10D BT BrLRers fnfite Sihhg bRl oMspi Ror"
discussed herein. A list receiving means 1012 may correspond to, for example, a list
controller as discussed herein. A packet forwarding means 1014 may correspond to, for
example, a packet processor as discussed herein.
[00133] It should be understood that any reference to an element herein using a

2% ¢

designation such as “first,” “second,” and so forth does not generally limit the quantity
or order of those elements. Rather, these designations may be used herein as a
convenient method of distinguishing between two or more elements or instances of an
element. Thus, a reference to first and second elements does not mean that only two
elements may be employed there or that the first element must precede the second
clement in some manner. Also, unless stated otherwise a set of elements may comprise
one or more elements. In addition, terminology of the form “at least one of: A, B, or C”
used in the description or the claims means “A or B or C or any combination of these
clements.”

[00134] Those of skill in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For

example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by



[ 00132] The apparatuses 700 - 1000 nmay include one or nore nodul es that may
performone or nore of the functions described above with regard to various
figures. wonoeamshe, an identifier defining nmeans 702 may/usesmwsspond to,
for exanple, an identifier determ ner as discussed herein. An identifier
sendi ng neans 704 may correspond to, for exanple, a transmtter as

di scussed herein. A request receiving neans 706 may correspond to, for
exanpl e, a request processor as di scusse¥ herein. A list provi di ng nmeans
708 may correspond to, for exanple, a |ist definer as discussed herein. An
identifier receiving neans 802 may correspond to, for exanple, an

identifier controller a iscussed herein. A et receivi s 804 may
cor r espond "D opirn e SIS AL p T g BRIAT BRES Pk LHORS

processi ng qg{ﬁ%paﬂ&%g” eﬁ&ﬁogg%ngﬁy correspond to, for exanple, a packet

processor as di Scuss rein. request sending means 808 may correspond

to, for exqppiz®| aThQYWestilloeNed lrfier A5Hrelise WSS 8fy BEheVAriow ilil§tativECel Vi Ng
means 810 ray correspond to, for exanple, a list controller as discussed

herein. A pagkehldcRsWas il g proeaidsrs ShdalByir &k SIRORLitha stdh9 HeRWBEPIE, @
packet processor as discussed herein. A routing table defining neans 902

may cor r espeoandcdon fvith thxavpptte disalos@liidreig niaticaingdfmeatcds déctrouksed herei n.
A routing table information sendi ng means 904 may correspond to, for

exanpl e, a hardweserag. er diggaldinpbansseaioneareanalogAniplehenpaten, di mgomeaasoO@s may
correspond to, for exanple, a list def ner as discussed herein. A routing

t abl e i nf orthaitvoe whichoeiy bhdesignga gsingooumayoding presspeareiherdechnpruchvanpie, a
routing table controller as discussed herein. A forwarding table defining
means 1004 fors efgrosramar detian codsringsrapigfing ingtrpgfions (which maydicacgert fer as

di scussed herein. A packet recejiving neans. 1006 ,,correspond to,. for
exanpl e, a Pt QoSN S s SBEVARY &7 A so{Le RS Qi el Gains®d 1008 may

corTeSpond g p RSN AU Bl R B PR SRR (A

exanpl e, a ilﬁ@s%iiogccgr%%n%n&%&lgl, hl%ﬁul%g, circuits, and steps have been described above
generally in terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design constraints
imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation
decisions should not be interpreted as causing a departure from the scope of the present
disclosure.
[00136] The various illustrative logical blocks, modules, and circuits described in
connection with the aspects disclosed herein may be implemented within or performed
by an integrated circuit (“IC”), an access terminal, or an access point. The IC may
comprise 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, electrical components, optical components, mechanical components, or
any combination thereof designed to perform the functions described herein, and may
execute codes or instructions that reside within the IC, outside of the IC, or both. A

general purpose processor may be a microprocessor, but in the alternative, the processor



di scussed herein. A list receiving nmeans 1012 may correspond to, for
exanple, a list controller as discussed herein. A packet forwardi ng neans
1014 may worne@mpoisd to, for exanple, a packet processor Pa3/use@o03xiet
herein. [00133] It should be understood that any reference to an el enent
herein using a designation such as "first," "second,"” and so forth does not
generally Iimt the quantity or order of_those elenents. Rather, these

desi gnati ons may be used herein as a corVeni ent met hod of di st i ngui shi ng
between two or nore elenents or instances of an elenent. Thus, a reference
to first and second el ements does not nean that only two elenents may be

enpl oyed there or that Ehe first eIe AT P TR W eI de tﬁe SECY exenent in
rnay c any COIl entional pr?ce SOTI (h I‘O ler, micro %Il TO, P ate.mac 1ne
sone nanner VeSS et erw sé a se YePeent's may” conpri se

one or r(%(eg useg aléorbea} fed déa'me?l@ed Js%rd@n{b%a‘?h}{ % Lot @gnﬁr%g&e%egt %%"St one

of : A B r in the description or the clail t B or Cor

any co nbi NabinBhafbn bPE£ B Peing rﬁ‘%ﬁf‘c%bplrode@&):{= %lut-gﬁ%s@f feredebddssdrd dnberart woul d
understand that information and signals nay be represented using any of a

vari ety of nilirt hee@pioctR6RNA OGRS ANFItE £TIZP DHE Br alP5thE€XMIR k6nfigddteon.
i nstructions, conmands, information, signals, bits, synbols, and chips that

may be ref ego@e]med Itmmci@‘fmﬁd thhtanglspmﬁdeﬁlef opiitrarchyay steps megnyeteidsed
byvol t ages, currents, electronagnetic waves, magnetic fields or particles,
opti cal fi@hdsadmapaxmhmbeﬁasmmphnmpnmdbrﬁamﬂmmomHeﬁgnmeﬁ#ﬁm¢§5msThose of
skill would further appreciate that any of the various illustrative |ogical
bl ocks, nodotlestood st despegfic prtener higiardyi afstepa dthg pganckschmagtbeps descri bed
i n connection mnth t he aspects dlsclosed herei n may. be inpl enmented as

el ect roni c 'eFAgRG & xleregnamlag iR he SmﬁﬂOémrsﬁnéﬁlsclawraniheg

i npl enentation, or gﬁ£qa1|on of the two, which na bhe desi usi ng
sour ce cod@ﬁﬁ“%?“@gﬁ%nﬁ ?a?%%ﬂﬁ%ﬁh%an@%Pfgﬁ§“ﬁ8?%§Iﬁﬂn6§@§P ﬁV W'de5|gn

code incor pO(ri ?1‘1;e| nno nlleggtt tro Ll!)%thmlpe%i tg Me spem?a%r(Per 01rr ﬁleler'\arréhy presented

[00138] The functions described may be implemented in hardware, software,
firmware, or any combination thereof. If implemented in software, the functions may
be stored on or transmitted over as one or more instructions or code on a computer-
readable medium. Computer-readable media includes both computer storage media and
communication media including any medium that facilitates transfer of a computer
program from one place to another. A storage media may 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 is
properly termed a computer-readable medium. For example, if the 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),



herein, for conveni ence, as "software" or a "software nodule"), or

conbi nations of both. To clearly illustrate this interchangeability of

har dwar e wooear4sar e, various illustrative conponents, Polraske9/osmdul es,
circuits, and steps have been descri bed above generally in terns of their
functionality. Wether such functionality is inplenented as hardware or
sof tware depends upon the particular application and design constraints

i nposed on the overall system Skilled &% i sans may i npl enent the descri bed
functionality in varying ways for each particul ar application, but such

i npl enent ati on deci sions should not be interpreted as causing a departure
fromthe sgope.of t resent dISC S 6 he v ous strative
| ogi cal bt GoREe s P B R P 1By, ABE AR LHR ot

aspects di %?&9%%119?&%&%&% LA dict R a&afogag% ith an

integrated circuit an actess t'érm na an access pornt. The IC

may conpri $cA. CRMSiMHRYOPARALIVOGRIARLIs0 B ﬂbﬂﬁé@%tﬁin&ﬁ@kco% ggessor (DSP),
an application specific integrated circuit (ASICO, field progranmbl e

gate array comptadt-reidasit hesdiad ra guanmepieshoam e di|>9Vdc€a$ed whisCephpitgat e or
transi stor logic, discrete hardware conponents, electrical conponents,

opti cal conpiakkiscdiumehgticdalpleuipananhg suitdibl@tymmasiprogtaoprotiiter eof
designed to performthe functions described herein, and nay execute codes

or instruct{0®k39]t hdibe presiodedesictipfion ¢fitbe HiSclosadk speles fprotided (G cnablehoy h. A
general purpose processor nmay be a mcroprocessor, but in the alternative,

t he procesiﬁmnnybﬂedaw@e@dﬁvawkﬁohaxﬂb¢pﬁggédwck@wmtﬁ@wme$nuxhﬁcmunmto

m crocontrol l er, or state nachine. processor may al so be inplenented as a
conbi nat i ofhesE 2ersaisutiilg r%@b@@ﬁare@t tg thosa skibath iﬂhfézﬁ iagnanskthe gexgpicand a

mCI’OpI’OCESSOI’ P [it of mcr oce sors, one or nore Croprocessors
in conj unct PBF\IPWStdﬁ‘Ll %@rﬁﬁaﬂa@ be&ppﬁ%tooqt & ASRAF eV R AgRATHES GRM F@msn | t

is understood t S i corder hi er arch f s S in.a
i solooed Sttt @0aREs o Hs it Fentlis il Rt inkin Bl §8% tBisiMacts o1
prefer ence%Spéc{s s'hgwn herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



understood that the specific order or hierarchy of steps in the processes
may be rearranged while remaining within the scope of the present

di scl osurw0 20va9aes6 onpanyi ng net hod cl ai s present el emeaTAISed090BR7VaAr i ous
steps in a sanple order, and are not neant to be limted to the specific
order or hierarchy presented. [00138] The functions described nmay be

i npl enrented in hardware, software, firmavare, or any conbination thereof. If
i npl enented in software, the functions ery be stored on or transmtted over
as one or nore instructions or code on a conputerreadabl e nedi um

Comput er -readabl e nedi a i ncl udes both conputer storage nedia and

conmmuni cat iWﬁArTeﬁi@LAﬂ\ﬁhbdliSng any nediumthat facilitates transfer of a
conput er programfrom one place to another. A storage nedia nay be any

avai |l abl e nedia that can be accessed by a conputer. By way of exanple, and
not limtation, such conputerreadable nedia can conprise RAM ROM EEPROM

CD- ROM or ot her jopti g@{negﬂoalgf%mgpc,aﬁg@g@g{phgin%j sk storage or other
magneti c storage devices, or any other mediumthat can be used to carry or

store desired prdeghiafate@@tifior fon@ Wikl eflay Nedd, Whticdthe ddenditRis Hefikied ur es
and that can be accessed by a conputer. Al so, any connection is properly

termed a cdopuskevithieadalhlfevirabah why fales examphay idehtifyhthe Sdifelssmratay sode
transmtted froma website, server, or other renpte source using a coaxi al
cabl e, fi bevithopthesecabde, twi sted pair, digital subscriber line (DSL), or
wi rel ess technol ogi es such as infrared, radi o, and m crowave, then the
coaxi al cabl e, feisbng thetidantifigblogthe wicksettlgyanade. DSL, or wirel ess

t echnol ogi es such as infrared, radio, and mcrowave are included in the
definition of nmedium Disk and disc, as used herein, includes conpact disc

(CD), | aser disc,. optigcal disc,.digital versatile disc (DVD), flo di sk
and bl u-ray di sé& wher e&?@@?ﬁcﬁiﬁ%twl@ﬁ%%dgeﬁ 18 15k tf’q:%tl‘)?,gg ile
di scs reproduce data optically.with l.asers., Conbi nations of, t he above
Shoutd ar sotEfienBuCuBRid R sodhet BrocRRBn s PRRudbke redi a1 n
summary, it should be appreciated that a conputerreadable

3. The method of claim 2, wherein the identifier for the wireless relay node

is an Internet Protocol address of the wireless relay node.

4. The method of claim 1, wherein the identifier is defined to facilitate

forwarding compressed packets between the wireless relay nodes of the set.

5. The method of claim 1, wherein a single root access point provides a

network attachment point for the wireless relay nodes of the set.

6. The method of claim 1, wherein each of the wireless relay nodes of the
set use a first type of wireless technology to provide access for access terminals and to

provide backbone connectivity.

7. The method of claim 1, wherein the identifier is defined in conjunction

with the wireless relay node connecting to another wireless relay node of the set.



medi um may be inplenmented in any suitabl e conputer-program product. [00139]
The previous description of the disclosed aspects is provided to enable any
per son skwble@/idmsehe art to nake or use the present di PCramsae0/03Mari ous
nodi fications to these aspects will be readily apparent to those skilled in
the art, and the generic principles defined herein may be applied to other
aspects wi thout departing fromthe scope of the disclosure. Thus, the
present disclosure is not intended to béZ inmited to the aspects shown
herein but is to be accorded the w dest scope consistent with the
principles and novel features disclosed herein. WHAT IS CLAIMED IS: 1. A

met hod of comuni catiQn, rd si.ng; defining.an identifler for W rel ess
rel ay node, wherein (RS TG T AR ST CRBATFHE el ¢ Fied RBpdr

Wi rel ess r%%%§ﬁ99ﬂ8§¢%ﬁgﬂgi9y§%¥Pkgg”&h&'ﬁﬁh? wireless relay node within

t he set; an endi ng rdentifier to the wireless relay node. 2. The

met hod of cl ai mly jqWheE@iNddMRd I RRPdsk &8 tHeSe @35t RF LRI RGuM; tid anot her
identifier that uniquely identifies the wireless relay node within a

network. 3. The tiheetcfesht edmptistk BhatheaetHieR of e witt@&ls irélb e hodeQivhkhen Wer el ess
relay node is an Internet Protocol address of the wreless relay node. 4.

The met hod agbthet @emifler unk@eliidertifes tidenirtlbdsatlay sodeithmdc ndwbaei | i t at e
forwardi ng conpressed packets between the wirel ess relay nodes of the set.
5. The method of claiml, wherein a single root access point provides a
network attachnment point for the wireless relay nodes of the set. 6. The
met hod of clai m91, wHécegthabefrlam &, Herthdrcempyising praydingdédist tofcagthe set use
a first type of wireless technol ogy to provide access for access termnals

and to proviitesp adrpberie AfdhmesttvRareiy:

the list comprises first identifiers that uniquely identify the wireless relay nodes
of the set within the set and second identifiers that uniquely identify the wireless relay

nodes of the set within a network.

10.  An apparatus for communication, comprising:

an identifier definer configured to define an identifier for a wireless relay node,
wherein the identifier is defined for use within a set of wireless relay nodes to uniquely
identify the wireless relay node within the set; and

a transmitter configured to send the identifier to the wireless relay node.

11. The apparatus of claim 10, wherein the identifier is associated with

another identifier that uniquely identifies the wireless relay node within a network.

12. The apparatus of claim 11, wherein the identifier for the wireless relay

node is an Internet Protocol address of the wireless relay node.

13. The apparatus of claim 10, wherein the identifier is defined to facilitate

forwarding compressed packets between the wireless relay nodes of the set.



7. The nethod of claim1l1l, wherein the identifier is defined in conjunction
with the wireless relay node connecting to another wirel ess relay node of

t he set. 8WOTh@/etshod of claim 1, further conprising reeermsagonaszeguest
for the identifier fromthe wireless relay node, wherein: the identifier is
defined in response to the receipt of the request; and the request

conpri ses another identifier of the wire|less relay node, wherein the

anot her identifier uniquely identifies tHe wirel ess rel ay node within a
network. 9. The nmethod of claim 1, further conprising providing a list to
each wireless relay node of the set, wherein: the list conprises first
identifiers thatl4uni (;Hlel i dent %flylil’ltl Q&T‘?\%\%r el ess rel ay nades .of the set

b ) t 1 t
within the set and secondlidenti frers relﬁr?’lsan ?KP I %Icecr?ﬁlfoﬁnt%oewvfsrael ess

rel ay nodeg.Qfq{ Qﬁacﬁﬁen%&_im for ﬁlggﬁlj{r%}?gs%ela%g?dé%‘%f%é@e?at us for

conmuni cati on, conpri Si an i Ier Irner contigured to define an
identifier for a wireless relay node, wherein the identifier is defined for
use within a set of wireless relay nodes to uniquely identify the wireless

rel ay node withilg. t heahs@pparafd ofclaindNe W hdreih caeéf e el Oresgntbdelef
identifier to the wireless relay node. 11. The apparatus of claim 10,

wher ei n t hehd stendd £ fiBI tyips ofisseisaicebholddhtognotibescdeskefot hddesy tetrhiahlsand quel y
identifies the wireless relay node within a network. 12. The apparatus of
claim 11, wheroside Hahkbandennndctieity.f or the wirel ess relay node is an |nternet
Protocol address of the wireless relay node. 13. The apparatus of claim 10,
wherein the identifier is defined to facilitate forwardi ng conpressed
packets between the wirel ess relay nodes of the set.14. The apparatus of

cl ai m 10, whereilf a dihsgrearpiysef gawedQ. Werein thy Gontdes indefmeddr k at t achnent
point for the wireless relay nodes of the set. 15. The, algsparat us,of claim
10, wher ei FORYBHITVihthewFdpsdelay Bpdg capgertngdp another wireless relay node of

the set.

17. The apparatus of claim 10, further comprising a request processor
configured to receive a request for the identifier from the wireless relay node, wherein:

the identifier is defined in response to the receipt of the request; and

the request comprises another identifier of the wireless relay node, wherein the

another identifier uniquely identifies the wireless relay node within a network.

18. The apparatus of claim 10, further comprising a list definer configured to
provide a list to each wireless relay node of the set, wherein:

the list comprises first identifiers that uniquely identify the wireless relay nodes
of the set within the set and second identifiers that uniquely identify the wireless relay

nodes of the set within a network.

19.  An apparatus for communication, comprising:
means for defining an identifier for a wireless relay node, wherein the identifier
is defined for use within a set of wireless relay nodes to uniquely identify the wireless

relay node within the set; and



the set use a first type of wireless technology to provide access for
access termnals and to provide backbone connectivity. 16. The apparatus of
cl ai m 10,wotreestiomsbhe i dentifier is defined in conjunctiPCm/Us200/081381

wi rel ess rel ay node connecting to another wireless relay node of the set.
17. The apparatus of claim 10, further conprising a request processor
configured to receive a request for the jdentifier fromthe wireless rel ay
node, wherein: the identifier is defined¥n response to the receipt of the
request; and the request conprises another identifier of the wireless relay
node, wherein the another identifier uniquely identifies the wireless rel ay
node within a network. 18. The. ra of claim10., further conprising a
| i st definer con ?aaﬁfoééel%dén%ﬁl&}?%@l a foutg? s eg%er%ayv\ﬁadrdgl ess relay node of
the set, wherein: the list conprises first identifiers that uniquely
identify the wireless relay nodes of the set wwthin the set and second
identifiers thabouni qugly,d8@oblEMin 16 Whdr&heRsSideaiRy i9Ad6SaRd wifhe set
within a network. 19. An apparatus for communi cation, conprising: neans for
defini ng amno@enideat fRs @ unRudlyi@deiFies (R AyclaReelay Woed Rithintahrhelgnt i fier is
defined for use within a set of wireless relay nodes to uniquely identify
the wireless relay node within the set; andneans for sending the identifier
to the wireless relay node. 20. The apparatus of claim 19, wherein the
identifier is agdoci dthecdpparatus afichine 20, wlemtinftherdentifatr fonthgueteless ddapt i i es
the wireless relay node within a network. 21. The apparatus of clai m 20,
wher ei n t haofdesran Ificarct Pratogahedduessedfdbeswirelessreliydedes an | nternet Prot ocol
address of the wireless relay node. 22. The apparatus of claim 19, wherein
the identifier is defined to facilitate

22. The apparatus of claim 19, wherein the identifier is defined to facilitate

forwarding compressed packets between the wireless relay nodes of the set.

23.  The apparatus of claim 19, wherein a single root access point provides a

network attachment point for the wireless relay nodes of the set.

24.  The apparatus of claim 19, wherein each of the wireless relay nodes of
the set use a first type of wireless technology to provide access for access terminals and

to provide backbone connectivity.

25. The apparatus of claim 19, wherein the identifier is defined in
conjunction with the wireless relay node connecting to another wireless relay node of

the set.

26. The apparatus of claim 19, further comprising means for receiving a
request for the identifier from the wireless relay node, wherein:

the identifier is defined in response to the receipt of the request; and

the request comprises another identifier of the wireless relay node, wherein the

another identifier uniquely identifies the wireless relay node within a network.



forwardi ng conpressed packets between the wireless relay nodes of the set.
23. The apparatus of claim 19, wherein a single root access point provides
a net wor kwato@aleresat poi nt for the wirel ess rel ay nodesPofi/ush@9snat471 24. The
apparatus of claim 19, wherein each of the wireless relay nodes of the set
use a first type of wireless technology to provide access for access
termnals and to provide backbone connectivity. 25. The apparatus of claim
19, wherein the identifier is defined iﬁ5conjunction with the wirel ess
rel ay node connecting to another wirel ess relay node of the set. 26. The
apparatus of claim 19, further conprising nmeans for receiving a request for
the identifier fromthe wireless relay node, wherein: the identifier is
defined in response to the receipt of the request; and the request

conprises anot hep |dq%glé?£5m§%fgﬁ b re ﬁﬁ%m%ﬁ#l gqggﬁr(ﬂﬁggﬁh Rt

anot her identifier uniqu ent| ies the w th|n a

net wor k. 27togﬁﬁw%RH&kéHH§n8ﬁe&hﬁé@Ml@hm%ﬂvther conprising means for
providing a list to each”wreless rel ay node of the set, wherein: the |ist

conprises first thd@tcbibass ﬂrﬁtﬁﬂerﬂﬂle@d&ﬁhﬂuﬂlﬁiﬁw idkirtift Be \Mr&l%hﬁ%ﬁayr@kiay nodes
of the set within the set and second identifiers that uniquely identify the

W rel ess relféy swsodéakinahe sdiand eécowd identifiers nieit woigkiclyd8entidy drnipiudless-rplapgr am
product, conprising: conputer-readabl e nmedi um conprising code for causing a
conput er t eoddsffithescamwithdentétiviodr. for a wirel ess rel ay node, wherein the
identifier is defined for use within a set of wireless relay nodes to
uniquely identify the wireless relay node within the set; and send the

identifier to the wirel ess rel ay node. o
2 A computer-program product, comprising:

computer-readable medium comprising code for causing a computer to:

define an identifier for a wireless relay node, wherein the identifier is
defined for use within a set of wireless relay nodes to uniquely identify the
wireless relay node within the set; and

send the identifier to the wireless relay node.

29. The computer-program product of claim 28, wherein the identifier is
associated with another identifier that uniquely identifies the wireless relay node within

a network.

30. The computer-program product of claim 29, wherein the identifier for the

wireless relay node is an Internet Protocol address of the wireless relay node.

31. A method of communication, comprising:

receiving an identifier for a first wireless relay node, wherein the identifier is
defined for use within a set of wireless relay nodes to uniquely identify the first wireless
relay node within the set;

receiving a packet from a second wireless relay node of the set; and

determining how to process the received packet based on the identifier.



29. The conputer-program product of claim 28, wherein the identifier is
associated with another identifier that uniquely identifies the wreless
rel ay noowownediomsa net work. 30. The conput er - program piPoairseoof3z7ai m 29,
wherein the identifier for the wireless relay node is an Internet Protocol
address of the wireless relay node. 31. A nethod of conmunication,
conprising: receiving an identifier for g first wireless relay node,
wherein the identifier is defined for us€ within a set of wireless rel ay
nodes to uniquely identify the first wireless relay node within the set;
receiving a packet froma second wireless relay node of the set; and
determ ning how to process the received packet based on the identifier.32.
The net hod of claim 31, wherein: the packet conprises a conpressed header

and a wirel ess @glayT%QQ&ﬂﬁéﬁ%péﬂﬂﬁngVﬁ@ﬂg%he determ nati on conpri ses

det erm ni ng whether the wreless relay no identifier identifies the first

wireless relay pedgckddomiiRedBEdstcQbd BhatlcfhmitPa widRE Sty diRle ddnGitigt, nat i on
conprises electing to deconpress the packet if the wirel éss relay node

identifier ghgdentifies the first wireless relay node. 34. The nethod of
claim 32, wherein the determ nation conprises electing to forward the
packet if the withed@smingloayonpiecd dtestnifingwhdbesthootirdleendlaf wodche fir st
wirel ess relay node. 35. The nethod of claim 31, wherein the identifier is
associ at ed iddntificaiontifers thelGrst vitckess togtnadei quel y i dentifies the first
wireless relay node within a network. 36. The nethod of claim 35, wherein
the identifier for the first wireless relay

33. The method of claim 32, wherein the determination comprises electing to
decompress the packet if the wireless relay node identifier identifies the first wireless

relay node.

34. The method of claim 32, wherein the determination comprises electing to
forward the packet if the wireless relay node identifier does not identify the first

wireless relay node.

35. The method of claim 31, wherein the identifier is associated with another

identifier that uniquely identifies the first wireless relay node within a network.

36. The method of claim 35, wherein the identifier for the first wireless relay

node is an Internet Protocol address of the first wireless relay node.

37.  The method of claim 31, wherein a single root access point provides a

network attachment point for the wireless relay nodes of the set.

38. The method of claim 31, wherein each of the wireless relay nodes of the
set use a first type of wireless technology to provide access for access terminals and to

provide backbone connectivity.



node is an Internet Protocol address of the first wreless relay node. 37.
The nmethod of claim 31, wherein a single root access point provides a

net wor k awoaetwmmnsepoi nt for the wirel ess rel ay nodes ofPCThs26001032438. The
met hod of claim 31, wherein each of the wireless relay nodes of the set use
a first type of wireless technology to provide access for access termnals
and to provide backbone connectivity.39. The method of claim31, the
identifier is received in conjunction with the first wireless rel ay node
connecting to the second wirel ess relay node. 40. The nethod of claim 31,
further conprising sending a request for the identifier, wherein: the
request conprises another identifier of the first wireless relay node; and
the another identifier uniquely identifies the first wireless relay node

Wi thin a networkg 41.,[he e &ﬁﬁialﬂlf € 'ﬂ?é rfls%&ﬂ%o\ QQUIRunst Bwidh BRE! VI Ng

alist; and formardlng recel ved packeéts ase on t I st, erein: the

l'ist conprirg@syitdiétreladRHAd édnﬁéétmrghéftheLH%béH&erMelbﬂerefayfnﬁdé he wirel ess rel ay
nodes of the set wthih the set and second identifiefs that uniquely

identify the wireless relay nodes of the set within a network. 42. An
apparatus for conmuni cation, conprising: an identifier controller
configured to rd@ei vahamdteehséf daier3 If, Girtleer tomptising sldagsa feqliay forakke,
wherein the identifier is defined for use within a set of wireless relay
nodes to undapifley whdem:i fy the first wireless relay node within the set; a
recei ver configured to receive a Eacket froma second wireless rel ay node
of the set; and therequest comprises another identifier of the first wireless relay node; and

the another identifier uniquely identifies the first wireless relay node within a

network.

41. The method of claim 31, further comprising:

receiving a list; and

forwarding received packets based on the list, wherein:

the list comprises first identifiers that uniquely identify the wireless relay nodes
of the set within the set and second identifiers that uniquely identify the wireless relay

nodes of the set within a network.

42.  An apparatus for communication, comprising:

an identifier controller configured to receive an identifier for a first wireless
relay node, wherein the identifier is defined for use within a set of wireless relay nodes
to uniquely identify the first wireless relay node within the set;

a receiver configured to receive a packet from a second wireless relay node of
the set; and

a packet processor configured to determine how to process the received packet

based on the identifier.

43. The apparatus of claim 42, wherein:



a packet processor configured to determ ne how to process the received
packet based on the identifier. 43. The apparatus of claim42, wherein:the
packet cownpri®e®7#6conpr essed header and a wirel ess rel agTrusd@viosnt i fi er;
and the determ nation conprises determ ning whether the wireless relay node
identifier identifies the first wireless relay node. 44. The apparatus of
claim42, wherein the identifier is associated with another identifier that
uniquely identifies the first wirel ess el ay node within a network. 45. The
apparatus of claimd44, wherein the identifier for the first wireless rel ay
node is an Internet Protocol address of the first wireless relay node. 46.
The apparatus of, cl a m42 further LsSin est ra

configured to sélﬁe ak?tecqoué)sntsesfacor{l%esse El de ?Ié(fa V\%}ejersseren %e léentlglg%t
conprises gpgther identifier of the fi rst WI rel ess rel ay node and t he

anot her identifier uniquely identifies the first wireless relay node wthin

a network. 47. Tﬁ@de@&ﬁﬁﬁeﬁfoﬂ%eﬁfpn%@de@%rﬂ@m \A%Wh%ih%f the QRN &R &Gy Rodd St ,
controller configured to receive a list, erein he packet” processor is

further conadnﬁﬂepmeﬁ@ﬁésqumfs@wﬁﬂagsgm@ﬂ&{@ packets based on the list; and
the list conprises first identifiers that uniquely identify the W|rel ess

relay nodes of the set wwthin the set and second identifiers that uniquely
identify the wireless relay nodes of the set within a network. 48. An
appar atus for cddmunilbatapparatus ofiplains A gyineanshd dentrferes assogatad withent i fi er
for a first wireless relay node, wherein the identifier is defined for use
wi thin a senother wentefias shat peiquglyndenddics thednbiguetlyssirdiernpdy withia a network.

45. The apparatus of claim 44, wherein the identifier for the first wireless

relay node is an Internet Protocol address of the first wireless relay node.

46. The apparatus of claim 42, further comprising a request generator
configured to send a request for the identifier, wherein:

the request comprises another identifier of the first wireless relay node; and

the another identifier uniquely identifies the first wireless relay node within a

network.

47. The apparatus of claim 42, further comprising a list controller configured
to receive a list, wherein:

the packet processor is further configured to forward the received packets based
on the list; and

the list comprises first identifiers that uniquely identify the wireless relay nodes
of the set within the set and second identifiers that uniquely identify the wireless relay

nodes of the set within a network.

48.  An apparatus for communication, comprising:



first wireless relay node within the set; neans for receiving a packet from
a second wireless relay node of the set; and neans for determ ning how to
process twWeo 2n@o®ir4sed packet based on the identifier. 49PCThms2@ppaa4at us of
claim48, wherein: the packet conprises a conpressed header and a wirel ess
relay node identifier; and the determ nation conprises determ ni ng whet her
the wireless relay node identifier identjfies the first wireless rel ay

node. 50. The apparatus of claim 48, whélPein the identifier is associated
with another identifier that uniquely identifies the first wireless rel ay
node within a network. 51. The apparatus of claim50, wherein the

dentifier Tor Gl kStetin el R AL, NRES i) A0 SLACL S Al REC)
address of the fiTst W reless™te ay ho 5 %h ara i m 48,

further conpliging d%ﬁﬁé‘dsfofr‘aﬁe %ﬁgle'a%% 8t Wit Pﬁs%l %"odésht% u!nﬂn@]%/' 1&&1’3 gpher ein:

t he request conprises anot her nt| lrer o I'Tst SsS re ay node;

and the anqﬁﬁgﬁﬂﬂgﬁggh§h@&3wﬁmgq@;Mnldentlfles the first wireless relay
node wi thin a network . The apparatus of claim48, further conprising

means for recei vhdags ﬁ)rlrecsetmng\@pa@deﬂfrbﬁea JERBw (rBlessdelg Mt bNGicisst; GaNT 1 gur ed
to forward the received packets based on the list; and the |list conprises

first identifiemscanhédr dummuﬁrhg/havdmpnoﬁgssltﬁterewwai EegRetr@bayomdes of the
set within the set and second identifiers that uniquely identify the
wi rel ess redayifiendes of the set within a network.

49. The apparatus of claim 48, wherein:

the packet comprises a compressed header and a wireless relay node identifier;
and

the determination comprises determining whether the wireless relay node

identifier identifies the first wireless relay node.

50. The apparatus of claim 48, wherein the identifier is associated with

another identifier that uniquely identifies the first wireless relay node within a network.

51. The apparatus of claim 50, wherein the identifier for the first wireless

relay node is an Internet Protocol address of the first wireless relay node.

52. The apparatus of claim 48, further comprising means for sending a
request for the identifier, wherein:

the request comprises another identifier of the first wireless relay node; and

the another identifier uniquely identifies the first wireless relay node within a

network.

53. The apparatus of claim 48, further comprising means for receiving a list,

wherein:



54. A conputer-program product, conprising: conputer-readable nmedi um
conprising code for causing a conputer to: receive an identifier for a
first w reDes®/melsay node, wherein the identifier is defPCma$2600/03243e Wit hin
a set of wireless relay nodes to uniquely identify the first wireless relay
node within the set; receive a packet froma second wireless relay node of
the set; and determ ne how to process the received packet based on the
identifier. 55. The conputer-progran1pr6ﬁhct of claim 54, wherein: the
packet conprises a conpressed header and a wireless relay node identifier;
and the determ nation conprises determ ning whether the wireless relay node
identifier identjfies the first. wi.rel ess rel node. 56. The

conput er - pr ogr aitprERPE L P RS PR arti el Bl besdei at e
wi th anot her 4 dentifjer that uniquely identifies the first wireless relay
node within a netiwork. 57. The conputer-program product of claim 56,
wherein the identd fidt@hmbAbest® ifiddtiHerdmh&IBaRLY ﬁlleﬁf){fé/'lf?@%iﬂe%%laly%%@et
Protocol address of the first wreless relay rnode.58. The conputer-program
product of okl 3t BthinhEERIaNd séddBd CRIBRES hdt @AR@BlyadREY tHY Wikl ERetlay
conprises code for causing the conputer to send a request for the

i denti fi er notiéyofitRese stithtroapetwees anot her identifier of the first wirel ess
rel ay node; and the another identifier uniquely identifies the first
wireless relay node within a network. 59. The conputer-program product of

cl aim 54, wherein: the conputer-readabl e nediumfurther conprises code for
causi ng the conpdt er A computer-program product, comprising:

computer-readable medium comprising code for causing a computer to:

receive an identifier for a first wireless relay node, wherein the identifier
is defined for use within a set of wireless relay nodes to uniquely identify the
first wireless relay node within the set;

receive a packet from a second wireless relay node of the set; and

determine how to process the received packet based on the identifier.

55. The computer-program product of claim 54, wherein:

the packet comprises a compressed header and a wireless relay node identifier;
and

the determination comprises determining whether the wireless relay node

identifier identifies the first wireless relay node.

56. The computer-program product of claim 54, wherein the identifier is
associated with another identifier that uniquely identifies the first wireless relay node

within a network.

57. The computer-program product of claim 56, wherein the identifier for the

first wireless relay node is an Internet Protocol address of the first wireless relay node.



to receive a list; the conmputer-readabl e nediumfurther conprises code for
causing the conputer to forward the received packets based on the list; and
the |ist worzpewmessefirst identifiers that uniquely idenPchyuseévg/osd4rel ess
rel ay nodes of the set within the set and second identifiers that uniquely
identify the wireless relay nodes of the set within a network.

51

58. The computer-program product of claim 54, wherein:

the computer-readable medium further comprises code for causing the computer
to send a request for the identifier;

the request comprises another identifier of the first wireless relay node; and

the another identifier uniquely identifies the first wireless relay node within a

network.

59. The computer-program product of claim 54, wherein:

the computer-readable medium further comprises code for causing the computer
to receive a list;

the computer-readable medium further comprises code for causing the computer
to forward the received packets based on the list; and

the list comprises first identifiers that uniquely identify the wireless relay nodes
of the set within the set and second identifiers that uniquely identify the wireless relay

nodes of the set within a network.



