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[0002] Various embodiments are directed to methods and apparatus for

communications, and more particularly to methods and apparatus related which support

use of different types of addresses.

BACKGROUND

[0003] Wireless communications systems often include a plurality of access

points (APs) and/or other network elements in addition to access terminals, e.g., mobile
or other end node devices. In many cases access terminals normally communicate with
access points via wireless communications links while other elements in the network,
e.g., APs, generally communicate via non-air links, e.g., fiber, cable or wire links. In
the case of an airlink, bandwidth is a valuable constrained resource. Accordingly, it is
desirable that communication over the airlink be performed in an efficient manner
without excessive overhead.

[0004] Communications links between access points and/or other network
devices are often less constrained from a bandwidth perspective than are air links
between access terminals and access points. Accordingly, more overhead in terms of
address length and/or other information may be acceptable over backhaul links than
over an airlink.

[0005] While IP (Internet Protocol) addresses have been used successfully in

networks for many years, they tend to include a fair number of bits. For



2 communi cations over airlinks, it would be desirable if shorter
addresses could be used over the airlink. However, it would be
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[0008] A relatively short address type field is used in some embodiments. In
one particular exemplary embodiment the address type field is two bits in length
allowing for up to 4 different address types to be specified. In one such embodiment the
four types of addresses which may be supported include, for example, i) an Access
Terminal (AT) assisted address, ii) a Network assisted address, 3) a Pilot PN based
address; and 4) a reserved address.

[0009] In the case of an AT assisted address type, the AT includes mapping
information in one or more messages exchanged with an AP. Thus, the AT provides the
mapping to be used between a short airlink address and a longer address used in the
communications network, e.g., a full IP address.

[0010] In the case of a Network assisted address, address mapping information
may be provided by a central entity in the communications network and/or by another
device in the network, e.g., an Access Point (AP) to which a message may be addressed
using a short address over the air and a long, e.g., full IP address for communications

sent over non-air based communications links, e.g.., back haul links.



3 [ 0011] For conmuni cations over the air |link, between an AP and
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5 including i) information to be comunicated to said access term nal
and ii) an airlink address indicating a network device which is the
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system accordi hg to one enbodi’nent. [0017] FiguFe 2 is a blo
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point, in accordance with various embodiments, includes: a network interface including

a receiver for receiving from a network connection, a first packet communicated from a
device, the first packet including: i) information to be communicated to an access
terminal and ii) an IP address corresponding to the device which is the source of said
information; and a packet generation module for generating a second packet including
said information and an airlink address corresponding to said device, said airlink
address being one of a plurality of supported airlink address types, said airlink address
including an address type indicator value and an address value, said address type
indicator value indicating the type of airlink address being used, said address value
corresponding to said device.

[0014] An exemplary method of operating an access terminal, in accordance

with some embodiments, comprises: receiving from an airlink a packet, the packet



[0019] Figure 4 illustrates an exenplary network including a
centralized AN architecture and an AT. [0020] Figure 5is a
drawi ng o¥oam7axsnpl ary format for an airlink address |PCHUS00TIEN4L3S
wi th various enbodi nents. [0021] Figure 6 is a flowhart of an
exenpl ary nethod of operating an access _point in accordance with
vari ous enbodi nents. [ 0022] Figure57 Is a flowhart of an
exenpl ary nethod of operating an access point in accordance with
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being used, said address value corresponding to said device; and transmitting the
generated packet to an access point over an airlink. An exemplary access terminal, in
accordance with some embodiments, includes: an airlink address type selection module,
for selecting a type of airlink address to be used to communicate information to a
device, said address type being selected from a plurality of supported address types; and
a packet generation module for generating a packet including: 1) the information to be
communicated and ii) an airlink address corresponding to the device to which said
information is to be communicated, said airlink address including an address type
indicator value and an address value, said address type indicator value indicating the
type of airlink address being used, said address value corresponding to said device.

[0015] While various embodiments have been discussed in the summary above,
it should be appreciated that not necessarily all embodiments include the same features
and some of the features described above are not necessary but can be desirable in some
embodiments. Numerous additional features, embodiments and benefits are discussed

in the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figure 1 illustrates a multiple access wireless communication system

according to one embodiment.

[0017] Figure 2 is a block diagram of an exemplary communication system.



7 technol ogy, public switched tel ephone network technol ogy, public
het er ogeneous comruni cati ons network technol ogy such as the Internet,
private WO ealegs36zomuni cati ons network, |and nobil e r aliGUSMOTHIDIEE
code division nultiple access (CDMA), w deband code division multiple
access (WCDMA), universal nobile tel ecogwunl cations system (UMIS),
advanced nobil e phone service (AWPS), me division nultiple access
(TDWW), frequency division nultiple access (FDVA), orthogonal

frequency divi cess OF | obal stem.f or
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comuni cation for multiple wireless termnals.” Each term nal

comruni cat escovdanbe with varioysomnebddarsentst at i ons via transmni ssions on the
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t he ter mi nBPigt MRceprdansgatisyaious AEbodiFIestSe onmruni cati on |ink may be
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mul ti pl e-i nul[8032]e- Bigury MiNE))ﬂ(BWHEmf an exenPB2P meReflerft opegting i apcess
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enbodi ment PPt WﬁWH§§W§?éﬁﬂlﬁﬁ“ﬁﬁggﬁgmﬁﬁp 100 (AP) includes multiple
antenna groups, one including 104 and 106, another including 108 and
110, and an adB923]onEigura8 isididsgving DT ancexemiplary gogesgypoint opgoprdapes with

ant ennas aggrl(gﬂ%% Pl%ene ch antenna group, however, nore or fewer
antennas may be U I'ze for each antenna group. Access terninal 116

(AT) is in co catlon nnas. 112 and 114, e ant ennas
192 ang 114" ¢ IRk 2 Figre s i B RGT a% oB e mal Fsthopiel GReetn gin eess
l'ink 120 a%ﬁ?ﬁiéﬁ%oﬂdﬁﬁ@xﬂﬁﬁb%d‘s%ﬁi@oéﬁ%ﬁ term naI 116 over
reverse |link 118. Access term nal 122 is in communication with
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from accessermﬁfamlﬂaicorliaﬂceomeﬂivamre&@oﬁimiéﬁtslﬂ. In a FDD system 8
comuni cation |links 118, 120, 124 and 126 may use different
frequencies f i
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Each gr oup vwoth vanpesnermalsodanditer the area in which they are designed to
comuni cate is often referred to as a sector of the access point. In
t he enbodi pEEANID OESCRIPOWSN each are designed to communicate to
access terminals in a sector of the areas covered by access point
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transmtting an gennas of .access point 100 ufilize beanformn
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(WIMAX), infrared protocols such as Infrared Data Association (IrDA), short-range

wireless protocols/technologies, Bluetooth® technology, ZigBee® protocol, ultra wide
band (UWB) protocol, home radio frequency (HomeRF), shared wireless access
protocol (SWAP), wideband technology such as a wireless Ethernet compatibility
alliance (WECA), wireless fidelity alliance (Wi-Fi Alliance), 802.11 network



[ 0032] An access point may be a fixed station used for conmmuni cating
with the termnals and may al so be referred to as an access node, a
Node B, avame/isisati on or sone ot her term nol ogy. An aduEzgSWeErITI4sal
may al so be called an access device, user equipnment (LTE), a wireless
conmmuni cation device, terminal, wireless termnal, nobile termnal,
mobi | e node, end node or sone other terfinol ogy. [0033] FIG 2
is a block di agram of an enbodi nent of an exenplary access point 210
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mul ti pl eerEje tCi/(\:/lot h pil otnsdg%; usin ﬂ%:DM tecghnl que?t) 'Il'lhe e{él I o'?m?jﬂatg Elrsne

typical |y divisiowinetipls peacserdTt B gy e diyisipti ngltiplgodpecsn{HEMA

and may be I
res ponge. Ef%ﬁ&%q?uﬁjt ﬁ%{l‘ﬁ }g%%l 18{1 Iﬁm% cft gss @F]ﬂ?ﬁg g ﬁng-}P éz;rﬁs%o? énaonl%ﬂe
is then 9cc5fﬁﬁ|1uhﬁhﬁiﬂls( (G@M), smglbobarﬂappm rhﬁsetﬁhn@ﬂuﬁlopafethmﬂ)@f (RTT),
nodul ati on schene sel ected f

QSPK, or I\gp% 8r
that data $tqle#n tdataproebf &%Vn%mta‘f‘hr@ipggyrﬁ?aﬁr@l toEdip sgpvace (GPRS),
codi ng, ang,jm g&% aatms@%nmﬁﬂwﬂ@g@agﬂ CRBh rs?aé TQS%&{ Thd cQéf access

i nstructions perforned rocesso e nodul ation
synbol s f ofHERIRA),ahalbh candi dtgatalssalt@hhmyaems tandnnp lothm‘ thebindlogias/fitgtdyb sthat

processor 220, which.m urther process the nodul gtion

(e 6> o TERTRY Usei 11 Bt o S 30 PR B PSS NP o fta
synbol st r egmuhRatinstdcig tters (TMIR) 222a through 222t. In
certain enbodi nents, TX M MO processor 220 applies beanform ng

weights to th 0 f .th ; tr : 0
whi ch the sy 8?2/I S E‘%P%émﬁ’r %n%&{}?%d.ﬁﬁg@ﬁ%?%acﬁélﬂﬁgﬁ?ﬁ? aSPJ S{eT" can
(222a, 222t }inpartowely ANFonroaRREEHtan fes pritply evisyusb odrmsiale dinch derminal

provide one or npre analog signals, and further conditions (e,g.,
anpl i fi es, SPPuBIcates FHEh eb%aﬁ\r@crrf: 5t Htiahal Bolr4ISENSIs 19 #oﬁ??‘zﬂ@éda@nd

modul at ed  gl,analgUiFRBLE 48 Tink (AN QYRS HB MR Wﬂﬁ'fr nNb
nodul at ed s(% gfr;églls ,er om tlﬁ%ﬁgn]f]lt(t(er S Z@%?t roug h h;§2t ar ea t © ©
transm tt etlader onidiis aot denasmdds bt abghre2&4¢ | lmles(pecnplmk) yr.efers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-signal-out or a multiple-in-

multiple-out (MIMO) system.

[0029] Referring to Fig. 1, a multiple access wireless communication system
according to one embodiment is illustrated. An access point 100 (AP) includes multiple
antenna groups, one including 104 and 106, another including 108 and 110, and an
additional including 112 and 114. In Fig. 1, only two antennas are shown for each
antenna group, however, more or fewer antennas may be utilized for each antenna
group. Access terminal 116 (AT) is in communication with antennas 112 and 114,
where antennas 112 and 114 transmit information to access terminal 116 over forward
link 120 and receive information from access terminal 116 over reverse link 118.
Access terminal 122 is in communication with antennas 106 and 108, where antennas
106 and 108 transmit information to access terminal 122 over forward link 126 and

receive information from access terminal 122 over reverse link 124. In a FDD system,



[0038] At access termnal 250, the transmtted nodul ated signals are
recei ved by NR antennas 252a through 252r and the received signal
from eackva@rioensar®52 is provided to a respective receip@EVULROIR)486
254a t hrough 254r. Each receiver (254a, ..., 254r) conditions (e.g.,
filters, anplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to pro¥ide sanples, and further
processes the sanples to provide a corresponding "received" synbol
stream [ 0039] . An RX data processor,6 260 then recej.ves ?nd )
processes SPRNMNRCHiTelipEY Kpntlel, sfeans b0 HARR Ko BT et regugagies for
., 254r) a i i i i
R e e S R S R S i A AU
denodul at esseddeiretossd ledkvidS, and decodes each detected synbol stream
to recover the traffic data for the data stream The processing by RX

data processon@s¥ i BachOfllif EHhfhdad Shd/biathe RREd B WRIEhDMey YrdVllddigned to
processor 220 and TX data processor 214 at transmtter system 210.

10 [ 00z@hmpnigitede ober rgfrmedh&r podisecpt 9f detaseess meintwHi dhe embodiment,
- codi i X di d P 270 .
D ever se TRk el S el SEHRE Rcdiipilare 1 BCESERIMALN B IHLEL L

val ue port aess covered[H9Qiddss pbmt 1@y er se | i nk message may conprise
various types of information regarding the comunication |ink and/or

the received q@éﬁAStfne%&hmﬁ%a{i&Y%éxe forvld TRRS A28 ARl 1D NMRT PERASEEg
by a TX data processor 238, which also receives traffic data for a

nunber of ademastof eaoesss fpoorh HOdatilzesmanderndss in wodtultatisgrdye the signal-to-
nodul at or 280, c¢onditi oned. ransm.tters 254a throu 25 a
Cransm ¢t eboisy oot brnad et BREBFEteSt Becsst Rrbid P E 1 2w a0
poi nt 210. a¢cess b@iﬁf@lin@tbe@ﬁﬁ&%ﬁé@% Rfanddhf, tot £iRedt0LHhidbRscatteda | rendondlin
access termnal 250 aré received by antennas 224, conditioned by

recei vers feoughdishoensreacectupsp lassdistaythusnee gp 20ans termdngds ot asighbprig eells
RX data prgcessqr 242 to extract .the rev i : I hfted
by the. r ocloah 2esrS: Brinoet Rk thoGe SYRbRRa BRGNS
pre-coding matrix to use for determ nipg the beanfarm ng wei ghts,,.
then pr ocesses[o'??f’?é_ e@r%ﬁﬁséao%%g’%.agxed §iefepaase ?W%Z‘@EC qW&P’[}Hb@e
routines af&?mﬁéh@éﬂd“&?{r TRb | 1RrefPF A SR HnSatdQ nodiéa mg% 9§, 2hkeVRRUIR

the routines and uses the data/infornmation in nenory 2'to control
t he oper at same ofhet teemandesys Apoiasess2@@ninaldnayrplise e rcallerbathechsss ddvmes; pser

and or - 235°@xBA UGS POt SamEHE HOUL ATYiES GO0 T P Re G h mobil

menory 272i4@ife®hdile ol PR0AE bR othéi@c@EasSgy.t er m nal 250 and
i npl ement net hods. [0044] In an aspect, SinpleRAN is designed to

significantl ys[ﬁb‘fﬁl i %Y%.tf'efs % hﬁ@}a&ﬁ)%? aﬁre%%(aﬂjaéntb(ﬁ{é’l\fe@{brﬁ access
backhaul access network elenents rn~a w reless radi o access network,
whi | e provpeinn@1F skt aihenagflirytancess camimd ate it hedeéOmystsmdfO0l Awthe access
| at ency applications, such as VOP, in fast changing, radio

condi ti onsPomt 214, sy deta 1o npbeitof dapesiramdY RIovsA ffose e dataciouice 212
termnal s (A0 AR AREESSASVALK (AN).

[0034] In an embodiment, each data stream is transmitted over a respective
transmit antenna. TX data processor 214 formats, codes, and interleaves the traffic data
for each data stream based on a particular coding scheme selected for that data stream to

provide coded data.

[0035] 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



[ 0046] The AN supports both a centralized and distributed depl oynent.
The network architectures for the centralized and distributed

depl oynreme 2ara4mhown in Fig. 3 and Fig. 4 respecti vel ypCT/W007/070486
2007/ 143679PCT/ US2007/ 070486 [0047] Figure 3 illustrates an
exenplary network 300 including a distributed AN 302 and an AT 303.
[0048] In the distributed architecture ghown in Fig. 3, the AN 302
conpri ses access points (AP) and hone agents (HA). AN 302 includes a

plurality of access points (APa, 304, APb 306,, APc 308) and hone

510, 1 adBER B (ke SO0 ARADRAD ! e prgishles TRCIREn SREriedE Lhote
308) are coupkedvlisg her Il\f—(%‘-{;ﬂt)'dsel@c?cdl fokad A3 stdhfh 13 bdvide modulation
respectivel’y. The 1P ’cloud 312°is coupled to the HA 310 via Iink 320.
[ 0049] An #enbaisl udies data r@05@pdiNgt wod kmbduletiano for( ROl da@netrgsen w43, be
and nul tiplie NFEs n.serve a single AT. A single NFis the IP |ayer
2t t achnent dggimbed PABRTTCions RgHOEd 1 HOSSRIRE (o whi ch the HA
forwards packets sent to the AT. In the exanple of Figure 4, NF 336
is the currentl083¢ f dhe mpdglagon sEmbelsipr eachtaiehe afa soams arepthen prpvided

The |1 AP ma f W '
‘he bac khaﬁq Y %W?[ﬁ\é@ﬁp@@sg&%oz whithRy A& 5B AR AbdRARIEYfbd%k .,
for OFDM). TX MIMO processor 220 then provides Ny modulation symbol streams to
Ny transmitters (TMTR) 222a through 222t. In certain embodiments, TX MIMO
processor 220 applies beamforming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.

[0037] Each transmitter (222a, ..., 222t) 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
transmitters 222a through 222t are then transmitted from Ny antennas 224a through

224t, respectively.

[0038] At access terminal 250, the transmitted modulated signals are received by
Ng antennas 252a through 252r and the received signal from each antenna 252 is
provided to a respective receiver (RCVR) 254a through 254r. Each receiver (254a, ...,
254r) conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to

rovide a corresponding “received” symbol stream.
Y

[0039] An RX data processor 260 then receives and processes the Ny received
symbol streams from Ny receivers (254a, ..., 254r) based on a particular receiver
processing technique to provide Ny “detected” symbol streams. The RX data processor
260 then demodulates, deinterleaves, and decodes each detected symbol stream to
recover the traffic data for the data stream. The processing by RX data processor 260 is
complementary to that performed by TX MIMO processor 220 and TX data processor
214 at transmitter system 210.



The TAP al so perforns the function of the session naster for the AT.
(I'n some enbodi nents, only the session master can perform session
confi gur a¥® o007/1¢867Cchange the session state.) The NF acRGI/BS2001@0486
controller for each of the TFs in the AP and perfornms functions |ike
al l ocati ng, managing and tearing down resources for an AT at the TF.
Transcei ver functions (TF) or sector: Nl ti ple per AP, and nultiple
TFs can serve a single AT. Provides the air interface attachnment for

(L2 nandor 1) BUMEH o ratrsoP aRaPRETy caminésy G By pitRamsns: e
304 1 ol udgssE2lodT 396eans 76 2l MoA0R AR ALGIEHclesn

330, TF 332 and TF 334. In AN 302 APc 308 includes NF 336,  TF
TF 340. matrix index portion and a rank value portion.

[0041] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message is then processed by a TX data processor 238, which also receives traffic data
for a number of data streams from a data source 236, modulated by a modulator 280,
conditioned by transmitters 254a through 254r, and transmitted, via antennas (252a,

252r), respectively, back to access point 210.

[0042] At access point 210, the modulated signals from access terminal 250 are
received by antennas 224, conditioned by receivers 222, demodulated by a demodulator
240, and processed by a RX data processor 242 to extract the reverse link message
transmitted by the receiver system 250. Processor 230 then determines which pre-
coding matrix to use for determining the beamforming weights, then processes the

extracted message.

[0043] Memory 232 includes routines and data/information. Processors 230,
220 and/or 242 execute the routines and uses the data/information in memory 232 to
control the operation of the access point 210 and implement methods. Memory 272
includes routines and data/information. Processors 270, 260, and/or 238 execute the
routines and uses the data/information in memory 272 to control the operation of the

access terminal 250 and implement methods.

[0044] In an aspect, SimpleRAN is designed to significantly simplify the
communications protocols between the backhaul access network elements in a wireless
radio access network, while providing fast handoff to accommodate the demands of low

latency applications, such as VOIP, in fast changing radio conditions.

[0045] In an aspect, the network comprises access terminals (AT) and an access
network (AN).

[0046] The AN supports both a centralized and distributed deployment. The
network architectures for the centralized and distributed deployments are shown in Fig.

3 and Fig. 4 respectively.



An AT includes a: Interface | _x presented to the nobile node (M)
for each NF in the active set. Mbile node (MN) to support |IP |ayer
nobi | ity vél 2e0hi84meTess termnal. APs comruni cat e usi ngP@I/UIRAeRN 70485
protocol defined over IP. The tunnel is an IP-in-1P tunnel for the
data plane and an L2TP tunnel for the control plane. [ 0052]
Exenpl ary AT 303 includes a plurality of! Interfaces (La 342, | b 344,

| ¢ 346) and MN 348. AT 303 can be, and sonetines is, coupled to AP_a
304 via wirel i nk. 350, ..AT 303 can b and s L mes.is, .C d
S AP b 306 villo4l of Wb} LhRrayat RRuniy Wttt funsSRBe A
coupl ed tozéfasd 08T W rel ess |ink 354. [0053] Figure 4
illustrates an exenplary network 400 including a distributed AN 402

Fg. 4, the N8I BRclistBuBaER-elhe Shha BT, e AR chiforises
t he AN conpedesesoite AP knd hungd agenss, (HROC &8s 3PDimtlwlcangllralig odgestkspoints
Exenplary AN 402 includes _a plurality of NPs (404, 406, 408)., .a

ol ur a1y GAPARE (b 3064 26¢ IR s sgonts Uy . acipionc N hedssud?

418. NF 404l u d | i 1
coupl ed toéllogagﬁg‘ugh%l%ﬂ\zldgaf ?QQL%%;%&N%&%})A& t?léthﬁggfdg‘g Vﬁgﬁfﬂl{ﬁ 3I1§hgll6’
418 via |i k84 RApeckiPelyl dihd 1B tBuil $12 cupupktdite tHdAl4 B60 viadirki 3. 426. NF
404 is coupled to (AP_a 410, AP b 412, AP c 414) via links (428, 430,
432), respectipggqy]. Np AOEchiglesupl ed to (AP_a 410, AP_b 412, AP_c
414) via links (434, 436, 438), respectively. NF 408 is coupled to

(AP_a 410, AP 2, . Vi .inks (440, 442, 444),
respectivel y._[a()ékﬁ [%ki@mgtﬁlz}'ncl udes TF 462 and TF 464. AP_b

412 includes TF 466 and 468. tAP &414 i ncl udes 'IAF 470 and TF 472.
[0056] Since anONFORCRE Afs 2phEulile FNES &8 3481 4 §988 ATind many NPs can
be logically associated with a single TF, the NF controller faqor an

AT, i.e., the NP comingh NEts Hig 1Rileyer atadmens painp dP) dor eash Adotiieydhe NF
set, performs the t];"{ﬂﬁ&ﬂ %SHRfforwards packets sent to the AT. In the example of Figure

4, NF 336 is the current IAP for AT 303, as shown by the line 322 in Fig. 4.

o The IAP may change (L3 handoff) to optimize routing of packets over the
backhaul to the AT.

o The IAP also performs the function of the session master for the AT. (In
some embodiments, only the session master can perform session

configuration, or change the session state.)

o The NF acts as the controller for each of the TFs in the AP and performs
functions like allocating, managing and tearing down resources for an AT at

the TF.

Transceiver functions (TF) or sector:
o Multiple per AP, and multiple TFs can serve a single AT.
o Provides the air interface attachment for the AT.
o Can be different for the forward and reverse links.

o Changes (L2 handoff) based on radio conditions.



13 allocating, managi ng and teari ng down resources for the TF at that
AT. Therefore, nultiple NFs may control resources at a single TF,

al t houghwohzw@1438®our ces are nmanaged i ndependent!|y. | n RUTRUSREMTDESG6 Of
Figure 4, NF 408 is acting as an | AP for AT 403, as shown by the line
460. [ 0057] The rest of the logical functions perfornmed are the
same as for the distributed architecturld. [ 0058] Exenplary AT 403
includes a plurality of Interfaces (I a 446, | b 448, | _c¢c 450) and WN

7ot oas 1 R B AAEARESO i S S é‘ffrminé%t 3 AR 302
412 via wi 4phe9s ihdiesAIO33ATHED HANTDS34 200 ASOIEL APBS0B SnchiRY e,
to AP c 414 via wirel ess Tink 458, 100591 In systens |ike DO and

802. 20, anTRB33brdTFd48ervice froman AP by maki ng an access attenpt
on an access channel of a particular sector (TF). The NF associ ated
with the TF recei WumgTtihdudseess attenpt contacts the AP that is the
session master for the AT and retrieves a copy of the AT' s session.
(The AT indicates Iﬁtféﬁ“aééjﬁ'ﬂt]ﬁr&%:n%fd thRe hﬁ%u@moueglumlfege@ea VAT dldadiive
access payl oad. The UAT used as an I P addréss to directly
address the TAP, sgr nmay be used to ook up the address of the I AP.)
On a successful access attenpt, the AT is assigned air interface

resources such as MolNRGJdP (RN t6 slipoet RN sndbilitg @niii At Rrmiah t hat
sector. [ 0060] Additi onal 'y, the AT may send a report indicating

the other sectors jpg {ﬁ‘ﬁé‘{tegﬁﬁgtﬂﬁhﬂel ﬁgﬂ catckﬁﬂg& B¥er Ii';h‘?ﬁr Emnel is
receives the report an orwards Tt to a féetwor ased contro

t he NF which in tolfripi®uindesot the dalk plrterendandSfiPvenrsd for thoconDO! pllade
802.20 as they are inplenented today, there is exactly one NF that

the AT can comnpasp]cakgemplafy ATXIDBPIclbEd DgladtitNof haegedd (WMaetuot hey 844,
are tenporaril tvvo) Each of the TFs in communi cation with the AT

will forwakd 346 andddNB. dATa3 G eans by riaki segnetisncs is. couplegite A2 i wia
NF al so act Ltre3s Pnl?§§(y\o{klf %@Sc% b%oﬂdrs%hle? fs(?g cf)%ﬂ ch gpqa'}» via wirgless
fe ca CFOWI’]

responsi bl e T0r" negoti‘ati ng and rnanagi ng e al Iron and ear

of resourcask 381 ANS0ATcah®bepsrl sohickinich és, segllal ® Al 308 e ivirgRsslidk 354,
[0061] The active set is therefore the set of sectors in which the AT

|5 assigned aiod)t eff aRes IRSPHECRD oxchiiarbhoidrk 400 HhS: 4 GisRAd AN

periodic reports and the network based controller may ad renmove
sectors frévd arbaradTi48. set as the AT noves around in the network.
14 [0062] NFs in the active set will also fetch a |ocal copy of

the session fqooidle AT anbaiiralibey ajchitectiResiaobi we Bt 4, TleNFess nonohger

needed to comuni cate properly with the AT,
logically associated with a Single TF, so the AN comprises network functions, access
points and home agents. Exemplary AN 402 includes a plurality of NFs (404, 406,
408), a plurality of APs (AP _a 410, AP b 412, AP ¢ 414), HA 416 and IP cloud 418.
NF 404 is coupled to IP cloud 418 via link 420. NF 406 is coupled to IP cloud 418 via
link 422. NF 408 is coupled to IP cloud 418 via link 424, IP cloud 418 is coupled to
HA 416 via link 426. NF 404 is coupled to (AP_a 410, AP _b 412, AP c 414) via links
(428, 430, 432), respectively. NF 406 is coupled to (AP_a 410, AP_b 412, AP_c 414)
via links (434, 436, 438), respectively. NF 408 is coupled to (AP_a 410, AP_b 412,

AP c 414) via links (440, 442, 444), respectively.

[0055] AP _a 410 includes TF 462 and TF 464. AP b 412 includes TF 466 and
TF 468. AP_c 414 includes TF 470 and TF 472.

[0056] Since an NF acts as the controller for a TF, and many NFs can be
logically associated with a single TF, the NF controller for an AT, i.e., the NF

communicating with an AT as a part of the active set, performs the functions of



100631 For a CDMVA air link with soft handoff, on the uplink each of
the sectors in the active set may try to decode an AT's transm ssion.
On t he dwwabiomkg3seach of the sectors in the active set HEYUS2eMTHISE
to the AT sinultaneously, and the AT conbi nes the received

transm ssions to decode the packet. [0064] For an OFDVA system
or a systemw thout soft handoff, a funétion of the active set is to
all ow t he AT to switch quickly betvveen sectors in the active set and

mai ntain se ce wi t hout hayvin make a new.acce at t.enpt
access at ¢ lASEING Huremg md e ﬁg IOBRFSPHESS DL £ Iih 2h ek ’ﬁﬁ%@&
of the actjyyg; @tNFss_ hRGecdnt®l a6dduV@s Skta ’EE{QP@rTFaHlﬁ@ rt‘l*?e'fsett@%urces are

sessi on and tﬁjz air In ?erface resources assi gned to t
Ther ef or e, managadtindapesdantly sinube txdmplo ofibighenddfF 408 tsmmng a$ e bAP fier AT

the QoS ser, e of i cations. 0065] When, an AT and
the sessi o im%?@r a‘?V’E"ﬁE F%B negoti ate attri[but e]s, or alternatively
the state of t on -New r

attributes or ne\?vﬁgt%stqgo f(ri@lgglgg%albg&gfls rp%%%ljlejﬁat %rgetg% Ek%n#e %Shfor the

sectors indish&)umltam&ﬁteswte.l natinmely manner to ensure optinal
service fromeach sector. In sone cases, for exanple if the type of

headers changggg 58@" BREHBlaEY ATFEMB 1991%8&% ﬁfﬂalﬂg oTaNtefTRdes e a06S 111448,
communicate at all wth a sector until these changes are propagat ed

to that sebtco$s0) 'Ehdﬁ\flblv’éfr%/ A caf be, radasomietisnes as, wwhplgt do e _apHid wid

when the sess h e anges be | es a

oynchr oni > STEINEK ReronT 403 RRehtRalied i chief b Oy s gpireoss
state or cppk &34, Atpum chbé, A d Reh¥@hKs k douplRdAd APhaY 1 Nk viifel B tinkel58.
connecti on: 7] Data state is the state inthe network on the

data path bet ‘g‘ﬁ@%é @ét&%dllﬁeﬂﬁgsﬁﬁ% gg% 35 MAGUIHLGs @er%{%@"fﬁﬁﬁ I%EBAP by

Data state in I'ngs suc ‘conpressor state
fl ow st at emaismigcin acfcmss/eutqmpiycnaam acasg charfuk] ofl latparimclﬂ&ransn‘oer(TF). The NF

[ 0068] Sessi on st i state jn the network on the trol, path.
ot wenn & hESAGEH A e TRBreC A b praseR patp EACS oot Brinf Stssion
cl osed. Seﬁ%step £ ALCATMnUdERVEDNG eégwﬁ” BE AT8 @bdidd. tmrh@suf hiddticAdLthe
negoti ated between the AT and the These attri butes
identity of the IAP by including an UATI in the access payload. The UATI may be used
as an IP address to directly address the JAP, or may be used to look up the address of
the TAP.) On a successful access attempt, the AT is assigned air interface resources such

as a MAC ID and data channels to communicate with that sector.

[0060] Additionally, the AT may send a report indicating the other sectors it can
hear and their signal strengths. The TF receives the report and forwards it to a network
based controller in the NF which in turn provides the AT with an active set. For DO and
802.20 as they are implemented today, there is exactly one NF that the AT can
communicate with (except during an NF handoff when there are temporarily two). Each
of the TFs in communication with the AT will forward the received data and signaling
to this single NF. This NF also acts as a network-based controller for the AT and is
responsible for negotiating and managing the allocation and tear down of resources for

the AT to use with the sectors in the active set.

[0061] The active set is therefore the set of sectors in which the AT is assigned
air interface resources. The AT will continue to send periodic reports and the network
based controller may add or remove sectors from the active set as the AT moves around

in the network.



affect the characteristics of the connection and the service received
by the AT. For exanple, an AT may negotiate the QS configuration for
a new apmwo savhgrand supply new filter and fl ow speci fRECRU$2003070436
the network indicating the QS service requirenents for the
application. As another exanple the AT may negotiate the size and
type of the headers used in comunicatildn with the AN. The

negoti ati on of a new set of attributes is defined as a session
change. [ 0069] Connection state is the state in the network o

the control pdf#p2het WE&i theactive sshiyilf plso febgh @localrory of Higrsepsiom the AT
breserved WheR Ry GORNRCLLAR &l OffSeaith ReAl tosdntthfnicd® BRAEH) Mt e

state may I n tion as power contr oop
handof f ti Ailng, and active set information. [0070] In an TAP or
L3 handoff the three types of state may need to be transferred

bet ween the oligodP afd: CRIARYY [TARvith fofP Rhndod oh Bluphfik Gach HBHKE sddlors
L3 handof f, then only the session state needs to be transferred. To

support L3imhthadetive Scomagrinaiot dopedorn Afl Fetrenstissiand Caidhn dewnbink, seel ef the
may al so nee .ansferre 07 L

505, 20, nasee s ThARASHF St PR St P T R SR AR R Rt
rout es (ortlﬂaéalﬁda@ﬁsﬁnsswﬁefoejdch@ema acietate for each route is |ocal
to that route, i.e., the routes each have independent data state. By

associ ating egg&’%ﬂAPF IoRDRAT g t?ﬂt Kf ?‘é?s‘% m WithotlRbdh Ribfofr, 498 5ctiAlof

need to be tr rre |nahan er even better 'step, Is
t o associ athe setehsdtifs i dllvvathdi AT ¢r smitclr gucldy ﬂant\wkm cbctomge theBadhiaa desfand

is conpl etel tran are he dat state exce f or, possi bl .
backor r cortliihae oy Shayt hairhe & kSt B RSt AP aSiaatign s

the next | ggicealy Iﬁtepslt@eeﬁepggtttaﬁba@e&%me@ o heaetil ¥ Set/Sndethé fetive
nove t he control of the connection state fromthe TAP and nake it

| ocal to esghmewrbarpineidy hast the eession. anttithe airdnigpee tyyoutedsi asbiggedriol the gl
trol t t def ki h LI jnt
Chat the conerirereRRbedin R REETindB e hl YOt istlle ho0e S or

may requi r getlvaal ?pls@migngf the negotiating and nanagi ng the all ocation
and tear down of resources of the connection state is transferred to

the AT since gt | Svingl DAk 1R QUG MegkoiBRAAS RcbibBGuiBHEE!cH
may SO g L%.

of the active set. sone additional requirenents on
the air i naba‘rhauelydthsmgute d)ﬁ)thavzomr(tcaon clghges dtmlaungalb@tfmeén aTtFibutes or the

i diff t TF th NF - th ti
For 1 nst anBey 5° St & % GERR6HP HRTH RBge S Thibh b T i fmely
elimnate glahneMP AOGE/ %ﬁ@?%gWe%QZélpz&ﬁﬁmlﬂ-ﬁ)rﬁé gktes, for example if the

synchroni zati on between TFs that do not have the sane NF, “such
power cont by bbdwsders ofhengrandof secudtyc keys change, an AT may not be able to

communicate at all with a sector until these changes are propagated to that sector. Thus
every member of the active set should be updated when the session changes. Some

changes may be less critical to synchronize than others.

[0066] There are three main types of state or context found in the network for an

AT that has an active connection:

[0067] Data state is the state in the network on the data path between the AT and
the IAP or an NF during a connection. Data state includes things such as header

compressor state or RLP flow states which are very dynamic and difficult to transfer.

[0068] Session state is the state in the network on the control path between the
AT and the TAP that is preserved when a connection is closed. Session state includes the

value of the attributes that are negotiated between the AT and the IAP. These attributes



[ 00731 Pushing the data and connection state down to the NFs
elimnates the need to transfer this state on a L3 handoff, and al so

shoul d mé%ke 2001843 t o- NF i nterface sinpler. [ 0074] PATBS Y BA70486
therefore defines multiple i ndependent data and control stacks
(called interfaces in Fig. 3 and Fig. 4 in the AT to communi cate

with different NFs as needed, as well as’the addressing nechani sns
for the AT and TFs to logically disti ngui sh between these stacks.

0075] Fund al SO S ion st rofi

ot bt o R Ib e RO TR FonRGROF shatR; Bofirenpeisst Wishd A For
because it ckdnplOunEXPORS] Hotifte MRIOLS 3bEFi AN Soh fok ABeh@ipficdtonanbisubll
a L3) handoff. Also the session state is relatively static and easy

to transferewwilier iasdn8ewedpenicatienhdni §ies nebvarkinmgicating tl’llpdélo§ seraice

sessi on st ur| ng. TAP handof f—~where t es
marer oy Rgtidehd AEIBTGSRICARGE A dBfhel ot IR AT 1S by BE isha
L3 handof f tyips off thesithddrs gt idrconi@inic@yen Withyhé AN. TagaccitREsn of a hd@ set of
network architecture_since it sinplifies network interfaces and

shoul d al sBHilbHieoYEcking ss@npsiarsthensge.of handoff. [0077] A
separate but related issue is the AT control of L3 handoff. Today, in
syst ens Iike DEvGHd 802n2bpn staee AThe stamwartke oftwote ol thehamtiof pathihatveeen

it aIIocat dovvn a cks, but it has no caontrol
when Lo nalioht 2ad BRIAr GHRE B3 i8S ek et s Sarnae rippsy and e AT
managenent jg fﬁh&e (Qiﬂﬁ&tio'ﬁnstdt@ n\i‘@efnlaﬁﬂae tsRcHTBEr i lioh N8 ﬂm%ﬁﬁtml 100% Values

controller, i.e., to use based nobility managenent ?

support f aseft hansoéitimice. ?mdchctlmsbtlljébmioﬁg, t he network needs elther
to be able to nmake the handoff or have a nmechanismto signal to the
AT to do a har{d@t(f]. Thua IAP AT Ibadeddefbhht ithice ngpagenBale insayused td e
network still needs a m&lﬁﬁl smto indicate when it should occur.

[0079] AT Hé%séﬁT%lbthP?W ddRRent thesev bR Bisnbnas idaveneagmake auéd
as al | ow ng %cﬁ'd}ﬁg} fhe”gégg}@ﬂ‘ ’tﬁ{@ IIEQ&S ee{ralﬁﬁﬂre'dml‘f)%ué]ﬁﬁ'hﬂg) L OYort
oca Ity. t

gl obal and I't a SO SI rrp I es e netwo nterfaces
further byamettiveekiliith¢ daga tinkcomabvinnkstat ermgnatse meed thelteetranisfeeredhen t o do
handof f. 17 [ 0080] The primary reason systens |ike DO and 802. 20

use networ k bgeem|moRiditty liks Ddahd AF2 Dasaskd P ibkhdort b thRQlatLRbeHikFE
to work fast enough to support voice. A seconda;ﬁy reason is the

t unnel i ng By éefieiag multiple doretetl(dsylatactizakplatwhets e dateotiate éon qach temte fslocal
(for M PV6}0 {hgt {otﬁ?e Al thehI%ufEQ %%él{ B&XJG 13@%)%&&’6!1? %Qta%?ates y\éfsg(\)lﬁ%tlijng each JAP

forwardi ng data usrng’tunne cur rent

forward |i mkthsaﬂﬁfdﬂ@tse@tbothe disa wtel d@s mﬁhﬁtcbtqlbtl?aﬂaﬁg"ehéd)a’shih‘zlgdoff. A

where the data is sent to nultiple NFs Ln t he actjve set

si mul t aneo r even better step, 1s to assomate each NF with a different route in which case L3
handoff is completely transparent to the data state, except for possible packet

reordering.

[0072] Since the data state has multiple routes, the next logical step to support
L3 handoff for an active AT is to move the control of the connection state from the IAP
and make it local to each NF in the active set. This is done by defining multiple control
routes (or control stacks) and defining the air interface so that the control stacks are
independent and local to each NF. This may require that some of the negotiating and
managing the allocation and tear down of resources of the connection state is transferred
to the AT since there is no longer a single NF to manage all the members of the active
set. It may also make some additional requirements on the air interface design to avoid a
tight coupling between TFs — since different TFs may not share the same NF — in the

active set. For instance, to operate in an optimal way, it is preferable to eliminate all



[0081] In SinpleRAN, there are two types of handoff: Layer 2
or L2 handoff refers to changing of the forward link or reverse link
servi ng ¥r7/143%W) . L3 handoff refers to changi ng of tR¢E/YSAP}7/070486
L2 handoff should be as fast as possible in response to changi ng

radi o conditions. Systens |ike DO and 81%2 20 use PHY | ayer signaling
to make L2 handoff fast. [0082] L2 fandoff is transfer of the
serving sector TF for the forward (FL) or reverse (RL) links. A

handof f ocgcurs when .t he AT, sel new, servi ng sector in .the ti
oot based Gt SyithEchitaln B iR s nt P BT St RET Such s ool ik
performs fichhekef nampserMents on the RF conditions for the forward
and reverse links for all sectors in the active set. For instance, i

in
802.20 for th ' t PESS :

acqui sition pﬁ?%?l%%gld%%%péﬁote &gﬁanne%{(%i (g&glr gs{eﬂr?t??s gﬁﬁmtaﬁees the
pi | ot s on tded tshandet thisgred omg LSHandef, antlalsseshedt maks thteNFrtedNIFinterface
serving sector. For the reverse |link, the AT estimates the CQ
erasure ra?‘@pg%r each sector in the active set based on the up/down
power control conmands to the AT fromthe sector, [0083] L2
handof f i s i nil@d7# edThhenstemetharioreqdadsies raulipler mdepandpnt detagnd control

serving Se&%&"s égglfiedqn%ﬁé?erszg ,Fjli:é..%an 1?" ‘i?)lg it Hl%n}g’? lto cI nfé\{tlﬁﬁ%%qvith difgeé%nt

resources are assigne en i i ncl'uded € active

for an AT.NFbes hbede8, & welady tieonfdigring dndchasitpp dort the AT Ald DES @ Bgldalty
handof f request. The target serving sector detects the handoff

r equest an@s%wh&e@ge@ﬁgeﬂﬁé%@f with the assignnent of traffic
resources to the AT. The forward |ink TF handoff requires a round
trip of messadf¥itd] beFumementally soumesesiibn sta@ (QoS profile, security keys, attribute

2007/ 143679PCT/ US2007/ 070486 1§ or .| AP t et TF in.order to .

Fecel ve datd RoP iy Jormade Ipgh b dnsal ot EhP bespli o cmsive to

handof f, thgotigle@obrymeBierd NMERFIbeh LIPBSIBIT AGRAHE 6RSioh QtdtR éiktively
static and easy to transfer. What is needed are mechanisms to manage and update the

session state as it changes and during IAP handoff where the session master moves.

[0076] Optimizing the session state transfer for L3 handoff is a useful feature for
every system regardless of the network architecture since it simplifies network

interfaces and should also improve the seamlessness of handoff.

[0077] A separate but related issue is the AT control of L3 handoff. Today, in
systems like DO and 802.20, the AT is aware of the L3 handoff since it allocates and
tears down local stacks, but it has no control of when L3 handoff occurs. This is called
network-based mobility management. The question is whether to make AT the handoff

controller, i.e., to use AT based mobility management?

[0078] To support fault tolerance and load balancing, the network needs either
to be able to make the handoff or have a mechanism to signal to the AT to do a handoff.
Thus if AT based mobility management is used, the network still needs a mechanism to

indicate when it should occur.

[0079] AT based mobility management has some obvious advantages, such as
allowing for a single mechanism for inter and intra technology, or global and local
mobility. It also simplifies the network interfaces further by not requiring the network

elements to determine when to do handoff,



[ 0084] L3 handoff is the transfer of the I AP. L3 handoff involves a
HA bi ndi ng update with the new | AP and requires a session transfer to
t he new MWP260G1436 control - pl ane. L3 handoff is asynchi@iioir0vey0483
handoff in the systemso that L2 handoff is not Iimted by MPv6
handof f si gnal i ng speed. [ 0085] L3 ndoff i s supported over the
air in the systemby defining an i ndepenident route to each NF. Each
flow provides nultiple routes for transm ssion and reception of

hi gher | ayer ts... The. rout e indicates.whi N essed th

packet . ror ediife: Tandrre sl SEEHETHEREE AT B2 2B TR bRk b
air as RoubRbiity Whitae pamhmrmbﬁligais h& @snsietRtedovit Tt Rastigd B support
serving TF can sinmultaneously send packets to an_ AT from both Route A

and Route Bpice. A secenrdgay menspn Npshe tumaing cvebarhidroduerd by dyaneiing the
sequence s fier : 86] 4. Theke i.ge in

system des&%ﬁﬁ% gﬁetrlllg%gg (]thr%eM&%gtlrgetggrfgﬁt ]?%‘ram%% b?j%/eél cgncgﬁi]%es S&Ogd by
traffic i sforeuaiinedatovgngemahelhasgeth thodercidendyptiiog foiwhid @idsdrding
handof f qLfgr087] Reserving air_interface resqurces and fetchjng.the
sessi on at S¢9HY: FaVelbas REsSHLY y5ing Brcastne: Wackdhegttr 1ovahismplbinls Nrpin e

the data f [ ' during the handoff. This is done by adding
the target E#ﬁegnd&%w%&)?ﬂ% active set. [ 0088] The systemis

designed to s te. L2 an andoff in order to.allowthe system
to support EPe[W?Eaﬁfi @%ﬂmﬂlﬂﬁ&ﬁiﬁﬁreﬁé‘?%@o g’ﬁ)ei‘?ﬁﬁgﬂ‘d%ff. L3 handof f
requires a bindi ng[@update which is limted to a rate of 2 to 3 per,.
second. In order tlvar £ owla radefrefess taghensing ohihe fervapd lipl onipvegse link

and L3 han hgned to be independent and asynchronous.
[ 0089] Forgﬁg&ﬁ§%§gﬂ??bthe active set managenent allows all the TFs

in the active set to b nfiqured and di cated resources assi gned
in order to be re&d@h@gogfg?{?g%ﬁgawg?fdfﬁﬁggvent of an L2 handoff.
[ 0090] Consider a Mobile Wreless Conmuni cation Systemwi th nultiple
access points (AP)L2 hardosf showdé bseps, fask as dosgiblesy resperispdp schepging radio

Many syste @gmﬁf?é/n% §‘?sé@rﬁ%] %&%P%? %\?d \Q@ﬁ 55' uké PRYS E&erﬁ%glﬁlfiﬁg ttg' %ak@ FChandoff

assi gned resources a given poin
fast.

[0082] L2 handoff is transfer of the serving sector TF for the forward (FL) or
reverse (RL) links. A handoff occurs when the AT selects a new serving sector in the
active set based on the RF conditions seen at the AT for that sector. The AT performs
filtered measurements on the RF conditions for the forward and reverse links for all
sectors in the active set. For instance, in 802.20 for the forward link the AT can measure
the SINR on the acquisition pilots, the common pilot channel (if present), and the pilots
on the shared signaling channel, to select its desired FL serving sector. For the reverse
link, the AT estimates the CQI ecrasure rate for each sector in the active set based on the

up/down power control comimands to the AT from the sector.

[0083] L2 handoff is initiated when the AT requests a different FL or RL
serving sector via a reverse link control channel. Dedicated resources are assigned at a
TF when it is included in the active set for an AT. The TF is already configured to
support the AT before the handoff request. The target serving sector detects the handoff
request and completes the handoff with the assignment of traffic resources to the AT.

The forward link TF handoff requires a round trip of messaging between the source TF



intime, an AT may be within range of radi o conmunication with one of
the APs, or for the purpose of battery power optim zation and radio

i nterferwwmoredenti on, nmay conmuni cate only with one @@Taiszbd7yn70486
sel ected AP (serving AP). The problem consi dered here is the delivery
of nmessages and data between the various APs in the system such that
the serving AP can deliver nessages tol8nd fromthe AT. APs can
exchange data over an L2TP (layer two tunneling protocol) tunnel. If
APl has to squ a nmessage or data to the 2 is the serving

AT, while
AP, then APLYH g tarasb I T IROTIY TR TEGTRITEA A1 BTART FAVRR Thie TR Fororexss
and AP2 defiiwef faddoirs 11’&4&11@,?% TE Ye'l‘xaﬁg;l?ﬁmgﬁia‘t@* Q&kich 138 RIS Mel ! udi ng

the use of an identifier reprocess bit. Simlarly, if

the AT has to a. fressage. ata t P ile 2 1§ servi g1
sende the. meodBAT, CLRBRRRRCH Mo Pllifratuft lan gty Lufiiiiacind
packet to whtanvah thendw2TAP bahAQhiresThgeshidd ahsfad@rthe Ak Ud@Sof the control-
followng fields 1. UserlD: This is the address of the user to which

the L2TP pelereetldiandefisuyachronouss ha hamiqRbinahs systamn se that &£ gandoff is not
i dentifi esliﬁn{r,][e%ﬁi]\,ﬁ}[vé ﬁaﬁﬁ?&?@ﬂl@%ﬁ'eﬁ” or the source of the packet.

3. Flow Dt esign, nay be present only in forward

| i nk packets et estined to the AT), .and i.t identjifies .flow
that Lhe serviBIBBAP Chatrtrfios TEreibih oUs (iettpdtilf e ey detiing o
Securi tyFi ﬁh@penh&tC}B@teQS%h&”NFI Bl fidwe b%ﬁﬂ%&é n@ﬁtiﬁl‘é%ﬁ% fRMa¥sthRsion and
reverse |link packets (packets originated at the AT). The

Secur i t yFi ekeptivayofi nghandeveamatlese dilie ot tindigatee whisd XF prasiegbed ttloe packet.

identify the keys K used r security operati nd Crypt C .
e PEGOTPIS AREAEREaE Rasloel o Bl oD e duicat B FARCA, while
comuni cat ghthdriele iy BkeagbtibRdthith RoQ&EBS AUSEHNE YT R BarARntulta sl yaseed
receive a forward |ink L2TP packet. An AP sends a forward |link L2TP

packet wheproketstiagn det Gowrboth keuts dfyand Bouledt 1o omebotlr NEshusippa sepasgfc
t he appr op@&%g#&ga‘%{%aﬁgﬂcéﬁgggﬁ&ggchl__ZTP packet to the serving AP
0 n e rde

(or if it does 0 ntity of the serving AP, possibly by
routing the pagiel tIQUIR BTN EaY il RS ystem tsigh 4 énsure the QoS treatment

for a mobile and its traffic is retained over each handoff mode:
Decoupling of L2 and L3 handoff

[0087] Reserving air interface resources and fetching the session at the target NF
or TF before the handoff occurs to minimize the data flow interruption during the

handoff. This is done by adding the target TF and NF to the active set.

[0088] The system is designed to separate 1.2 and 1.3 handoff in order to allow
the system to support EF traffic during high rates of L2 handoff. 1.3 handoff requires a
binding update, which is limited to a rate of 2 to 3 per second. In order to allow a faster
L2 handoff rate of 20 to 30 Hz, L2 and L3 handoff are designed to be independent and

asynchronous.

[0089] For L2 handoff, the active set management allows all the TFs in the
active set to be configured and dedicated resources assigned in order to be ready to

serve the AT in the event of an L2 handoff.

[0090] Consider a Mobile Wireless Communication System with multiple
access points (AP) that provide service to access terminals {(AT). Many systems have an

active set, which is a set of APs that have assigned resources to the AT. At a given point



WO 2007/ 143679PCT/ US2007/ 070486 20 100921 When an AP receives a
forward |ink L2TP packet, it does the following steps 1. If the AP is
not ser viwig2doon4ishe gi ven UserI D (in the L2TP header), RAT/OSR00m070436

t he packet to the current serving AP (possibly by routing the packet
through a central node - the 1AP) 2. If the AP is serving for the
given Userl D, it delivers the packet to% he AT usi ng the REP flow and
associ ated QoS attributes for the given Flow D (in the L2TP header).

00931 I n an.aspec reverse .Link L2TP Packets, are co ni cate Here
e descr | b G i b e (FoRiByehes ko CSBRUTIEAHCT BCBIVE Ob e daiy BEtor
link L2TP packgbhosc \Bf Aﬁtt@@ngﬁ_w@r RMBEREoh | dHY LI iPREKRhcIBNclibn, may

recei ves a packet fromthe and the renote bit is set for that
packet . Theorfinpgicatst eplyf avitht leac Afarsfabyi seicatere AR TRenyingk etP)i sThed preidem

determ nati on. 100941 Address.Determ nation, If the remte, bit

for “the patbidered hdP 1 e AEESSSr BELGET AR AL bafvosh i LERP AR e
identify whysedin ARCH thabthpa6dvelc SPesd gelier ﬂl@ésia%@rt@dnﬁ doff thE @at. AP). The
receiving AP nmaps the address field to the | P address of the AP. This

mappi ng My pReaestdhiSHas b an L2TP (layer two tunneling protocol) tunnel. If AP1 has
to send a message or data to the AT, while AP2 is the serving AP, then AP1 first uses
the L2TP tunnel to deliver the packet to AP2, and AP2 delivers this packet to the AT

using a mechanism including the use of an identifier bit, e.g., a reprocess bit.

Similarly, if the AT has to send a message or data to AP, while AP2 is serving, it sends
the message to AP2 with a remote bit set, and AP2 sends this packet to AP1 via the
L2TP tunnel.

The L2TP header includes the following fields
1. UserID: This is the address of the user to which the L2TP packet is addressed

2. ForwardOrReverse: This field identifies if the AT is the destination or the source

of the packet.

3. FlowID: In one design, this field may be present only in forward link packets
(packets destined to the AT), and it identifies the flow that the serving AP
should use to deliver the packet to the AT

4. SecurityField: In one design, this field may be present only in reverse link
packets (packets originated at the AT). The SecurityField may include an
IsSecure bit, a KeyIndex field (to identify the keys used for security operation)
and a CryptoSync field.

[0091] In an aspect, forward Link L2TP Packets are communicated. Here we

describe the process used by an AP to send and receive a forward link L2TP packet.

An AP sends a forward link L2TP packet when it has data or a message to send to the
AT. The AP forms the appropriate header and sends the L2TP packet to the serving AP
{(or if it does not know the identity of the serving AP, possibly by routing the packet
through a central node — the JAP).



1. An AT assisted nethod wherein nessages describing a napping are
sent fromthe AT to the AP, and the mapping information is then used
by the AWO ooomagseh®et ween t he address used over the airlprekUsnotr/a70486! P
address. 2. A network assisted nmethod whereby mapping information
provi ded by a central entity or by the target AP is used. 3. A

Pi | ot PN based method. In this case the #dress field may sinply be
equal to the PilotPN (or sonme upper bits of the PilotPN) of the AP

correspondi ng he_addr es The receivin P,.knows the Pil ot PN and
B ar asses  db R BRY aesones S e fobE AR kit dgts fhe TolloWing
configurat e (Which itself nmay be network assisted) and uses this

I nformation to nap between the PN based address and corresponding IP

address. 21 qat e : e.: Pl
Aos corr espond e gels Sl icedor Haifh LEARD (Bine 203 RRlort e Rfbafts
particul ar AT atig meketrraphdetree netvivee ARRpadidrie bs ranthg Megddre ssroogh a
the AT's | AP.. (L'OOQigl1 @Lt% gggress detei m nation, the AP sending the
L2TP packet may®eit@onedfsetie18Eturity related fields if needed, and as
determ ned by the security.design. [0096] Wien an AP receives a )

reverse |ink 4-2¥pheddkisseiving @6%&6 gien Papnlduvit dglierefhs packet to the AT using

the RLP flow and associated QoS attributes for the given FlowID (in the L2TP
header).

[0093] In an aspect, reverse Link L2TP Packets are communicated. Here we

describe the process used by an AP to send and receive a reverse link L2TP packet.

An AP sends a reverse link L2TP packet when it receives a packet from the AT, and the
remote Dbit is set for that packet. The first step for the AP sending the L2TP packet is

address determination.

[0094] Address Determination: If the remote bit for the packet is set, the packet
also includes an address field to identify which AP this packet should be delivered to
(target AP). The receiving AP maps the address field to the TP address of the AP. This
mapping may be established by

1. An AT assisted method wherein messages describing a mapping are sent from
the AT to the AP, and the mapping information is then used by the AP to map
between the address used over the airlink and the IP address.

2. A network assisted method whereby mapping information provided by a central

entity or by the target AP is used.

3. A PilotPN based method. In this case the address field may simply be equal to
the PilotPN (or some upper bits of the PilotPN) of the AP corresponding to the
address. The receiving AP knows the PilotPN and IP addresses of all
neighboring APs as part of the network configuration (which itself may be
network assisted) and uses this information to map between the PN based

address and corresponding IP address.

4. An TAP address method, based on use of a reserved address,where a special

address type is used by the AT to identify the AP which is the Internet



1. If the AP is not serving the given UserID indicated in a received
packet (in the L2TP tunnel), it ignores the packet 2. If the AP is
servi ng me2@iaee’dser| D of the recei ved packet, it prEEER80%E76486
packet as if the packet were received fromits owm MAC (Medi a Access
Control) layer. The processing of the pr?gcket may depend on the
SecurityField received in the L2TP tun [ 0097] Consider a
Mobil e Wrel ess Conmuni cati on Systemwi th nultiple access points (AP)

that provide ser e to acc I ) ns_have .a
bt ve st - wh tchel adfi G TeETTRAR RBja Hheeki oY AT EeiRie
AT. At a gi ven ROIATE khékwd kELIP aBdAds BRYhePRAMIENINR AR OATr Al San map
comuni cation with one of the APs, or for the pur pose of battery

power opti m zat baweemdhedAlliaddient andkiBraddices ol il o\P-t he AT may
conmmuni cate only with one carefully selected AP (serving AP). A

pr obl em consi de#9%d hafter addredsedetteminagioy, e Aféswég@thad&TdPapakﬁemmeho
t he AT and. vari ous. AP t he. s 0098 | ar. r.ocessi ng
bt Cthe AP P SEURBER DR SRR T andetrr ek bV SR Re i BHER rmy
del i ver packets to the serving AP, which then deliver th

to the AT. Thd0%¥lvi Rdeamn A dicenies Raeyitan Bdks Lo P nRekcsolidess e PROYRE

packet heag ié’ and this causes the AT to know that the identity of
t he source On the reverse link, the AT may insert t he address of

any desti nat I_I.lﬁglfpt‘ﬁ Aq) 1shn§|58€}ﬁ tt}u—? gg%ﬁ eﬁﬁdma d 19? Qﬁ\fke%tpakﬁet (rhethe

serving AP. serving

destination AP. L2PP tukinel)aidiness thapackeke one of several f orms
depending on the information available at the AT and/or AP between

whi ch a packet imGkuydh NYsdriifg aElgReE UriDPoPtheSedivedBake€ St PRYesdSs the
identified using different types of address [ 00100

Act i veSet Merber BackAhasaEthe\teclg?éwqmmewedwﬁymbe oveeMriG {Medipy\cgeps Control)

dd h d d
e cos L 1 oue ST AR U0 SR PR 3R SRR e

serving AP at atHe It7TPetannédnd may be identifi ed by a reserved address.

[0097] Consider a Mobile Wireless Communication System with multiple
access points (AP) that provide service to access terminals (AT). Many systems have an
active set, which is a set of APs that have assigned resources to the AT. At a given point
in time, an AT may be within range of radio communication with one of the APs, or for
the purpose of battery power optimization and radio interference reduction, the AT may
communicate only with one carefully selected AP (serving AP). A problem considered
here is the delivery of messages and data between the AT and various APs in the

system.

[0098] Exemplary processing at the AP will be described. On the forward link,
any source AP may deliver packets to the serving AP, which may then deliver the
message to the AT. The serving AP inserts the address of the source AP in the packet
header, and this causes the AT to know that the identity of the source AP. On the
reverse link, the AT may insert the address of any destination AP in the packet header,
and send the packet to the serving AP. The serving AP then forwards the packet to the
destination AP.

[0099] For communications over an airlink, it is desirable to use a relatively

short address. Some exemplary over the air addressing formats will now be described.



[00102] Other: Oher APs may require addressing during the Active Set
add process (e.g., for the "active set add request' and 'active set
add respWz007nEwFhges). These APs may be identified byPE/F0GV07HESed
address, e.g., the full PilotPN of a sector in the AP, or by sone
upper bits of the PilotPN. Note that t "active set add response’
nmessage nmay contain an address that is ed to identify the active
set nmenber AP for future addressing, this may be a network provided

AT ided. airlink, add : 010 | n. I :
oribodi et 0% ALEtRES RPRDENT gt 0088 hum g SRR Bl
(e.9., 2 DieAT hl/broxRdeieeR whdhi A cRet 88108 A IRESs iskb®c Adidr essType
field may be used for various types such as: i) a pilot code based

address type; ii) a netwopkyiasshs} @éiid@g@ﬁ@&%iﬁgyaﬁ*ereh{%?e@&a@e&%s
term nal assisted address type; and iv) a reserved address type.

Figure 5is i n .a i; I

two bt addr JOGTQ, cApfloSABBRR 2AK BROL RBE nfcHIEF mad i JBGIHRLTY
504. The vaddrabltieatliedérimifededudingale anick yeleadd ptoaess. he case of a nul |
val ue bei ng communi cated) to a maxi mum e.g., predeterm ned nunber of

bits. [00104][0¥a01]OUSesSIHRCHnARDNES. TR L5@RUEASnEREI8PRSserving AP at
[ 00105] Consi der the case when several ATs have APl and AP2 in the

active set all imes.riad mayde identidied by fugtssyedsddigsése ATs have AP2 as
their serving AP. In case AP1 w shes to send a nmessage to all of
t hese ATs, an00pd2]ni DdhérorDther dlfpport ecuikerddrashiag mysinggbe iActiyeriiet add

only once gver the air. and.onl nce over the backhaul . ,[.00106
"n Some enBaPIRiAs TRhiH AP Ao ade Fu e aad 08 SR Sramonen R Ea B
tunnel, it THEY SR mh{8e GRHHTEALY QIPilo® bascd-dafea e AdFEs PilotON SRLidR BT
this destination address setting, AP2 may send the nmessage on a

br oadcast #héhardl, or beeeweupre bisuwy theiTaef g dotothal Bgt ates spirrdduyasgnsh
nbodj : 4367
some erbodIeLS vl Sion PR ARHEA AR RRETE 1 SROGK/ RLQARG. 23 ATTPAP co

exchange si'GRAPT NG NBSSAGEs ‘W th non-servi ng
be used betwweendtiResihdgahidis)y be a network provided or AT provided airlink address.

[00103] In one exemplary embodiment, the address itself comprises two fields,
and AddressType (e.g., 2 bits) followed by a variable length Address. The AddressType
field may be used for various types such as: i) a pilot code based address type; ii) a
network assisted address type; iil) an access terminal assisted address type; and iv) a
reserved address type. Figure 5 is a drawing of an exemplary address format 500
including a two bit address type field 502 and a variable length address field 504. The
variable length field may include 0 (in the case of a null value being communicated) to a

maximum, e.g., predetermined number of bits.
[00104] Various embodiments support broadcast messages.

[00105] Consider the case when several ATs have AP1 and AP2 in the active set.
Further, let a large number of these ATs have AP2 as their serving AP. In case API
wishes to send a message to all of these ATs, an optimization is supported where the

message is sent only once over the air, and only once over the backhaul.

[00106] In some embodiments when APl sends the message to AP2 over the
L2TP tunnel, it may set the destination to a broadcast address. On secing this destination

address setting, AP2 may send the message on a broadcast channel.

[00107] Various advantages of features included in some embodiments are:



[ 00108] AT nmay exchange data (or partial data packets) with
non-serving APs (an L2TP tunnel may be used between the the APs)

[ 00109] @0 tdeerideranvard |ink, the serving AP is not requaRUS20@/(Jod8se
the address (this address may be the sane address that was received
by the serving AP over the L2TP tunnel) [ 00110] The address for

t he SessionController may be conpresse %o just two bits
(AddressType=111" followed by an enpty address field). The entire IP

I nternet Protocol) address of. the session controll ee t be
o o0 ovor AT ey) ot Sianalint Brsvess HObOREREALs by TS e THe

identity of taesREsShveRRKOAPSr - [00111] Figure 6 conprising the
conbi nation of Figure 6A and Figure 6B is a flowhart 600 of an

exenpl ary net f i i i €0 \M
Vari ous. orbodi el ARIEALHMLAR BREEF paRdl Ba AT RIHABER NP (on
poi nt i s pb2EP ednehmantle iseidtbiealdcnekk thadh i) oceeds to step 604, where
the access term nal receives address mapping infoinmation from an
access tern nabd109Ppeoatth® forparCBRdshé s@MngtAIP 604 requikiap pefde thd Midress
step 606, the access teimnal receives address nmapping i nfornmation
from a net (iBsieddesss ary beathg ssagrasldeespdlindivag TeReisedbY itinseyiBgi Al Ayer the
addr ess naﬂgf?ggﬁ@fornation i ndi cati ng an address nmappi ng between a
net wor k assi ste aadress val ue correspondi ng to anot her network

device and a ddress. correspondi n 0.sald anot her network .
dovi oo, sai o Wbider TRERGRY REDR S SG E ren L PSR gyeo bit
access ter (idatssTEET 8l ellofedCBeds &mpn sd@ess608d).0 Bieepnt@@8IP (Mternet
whi ch the access point receives pilot code information indicatin

pi | ot codeBraiewd) pddress efethsiscavr corteallss nsed Mok baramied %art%%élissgfhis is
corr espo“dBQ&PéeOthééé g%é&ﬁ?%@?kﬂé&s thRGRh) FnPSOSRAESniSIN St ep 608

to step 61 n step access pol nt “recei vés reserved address

infoimati on indicati a reserved dress. apnd ap P address.. .
bt banonar oS DL e Pl b yaRn S 08 FEPiRRt 3 pidu Pl iR Ejgure 6B is a
Oper ati on pheeREHE0] 604N SleRiplEIMndtBoEbEFpcBdithe an accéAPbkklin HE@RENEOKith

606, 608 and 610 are optional steps. |In sone_enbodi nents, one or nore
of steps 6OFiowEELoGIBCNSNEPPEBROORSErtHEt SISP PBE, WIRE Ithe MicRwROIRis powered

Ctep. The Saard BRGUBRR anfbERhd G e @, VEGHY mEREEAL KPR AR F el P
and sonet i mepping idfdiheti@ntrom an aores esrinichl. mEdlcsatiodneroctedsdrom ofep 604 to

optional steps 604, 606, 608, and 610 are perfaormed in parallel.
[00113] | nsiep &f66Ipstep ARS.d4be %%cgssptsﬁwalrr@%mﬁ@éidqu%maawngilmfgmmn from 2

first pack QMR Gat f n S; ltiagl ] g agkeb;
i ncl udi ng ?ﬁ?ﬁ%n&tlgﬁgt%g%e&%%%ﬁuﬁgggﬁgdHgﬁgﬁgﬁﬁaypﬁﬁﬁﬂéadgﬁggs %bu@
i ndi cat i ngitfhenadieni iodicetmgmm efdrsssi tapmhg bretdcom ngwdik ewstsed, adslagsd value

ai rlink address including,an address type |ndicat field including .
2n addr eas TG HROMIGE dar SRR oV THqhand A el itbers: Stespdiut 1 Yo
supported agdh&serkyReRvice, W AlbiRahsvaddI88S 6o £88a8Nsher thad 404ckdds
In some enbodi nents, the address type indicator value is a nult-bit

val ue used tarminahdi @paratimnprog¢eds fomrsadp 696 &f sigh f§08r entvhidhdthesescesymosnt
I n various_enmhodi nents, t Lurali,tv..of different dr es
el oo s pSERRS TR ae, Pt Antlckil pffbt LIS Mse P UG ERod MR access

different aditeas PyaRSeskeCiotepadimCoasil ik prihts.aSpesitiod pasidedsfom
type, a network assisted address type, a Pilot code based address

type, and &tep&8Bicear ar Bsten §ife ticasisarpighroseiveriadved wifres dpopnation
via Connecﬁﬂﬂ&tiﬂgcﬁere'saér@étfl alfeStHR 1P address corresponding to the reserved address

for the access terminal. Operation proceeds from step 610 to step 612.
[00112] Steps 604, 606, 608 and 610 are optional steps. In some embodiments,
one or more of steps 604, 606, 608, and 610 are performed, while others are omitted. If

an optional step is omitted then, operation bypasses the step. The sequence of optional



[00115] In step 616, the access term nal determ nes, as a function of
the type of address indicated by the address type indicator val ue

i ncl uded wam 26d1a436¢€ei ved airlink address, an | P addr esspCpus®msponsicng
to the device to which said information is to be comuni cated. Step
616 i ncludes sub-steps 618, 620, 622, 624 and 626. Sub-step 618
directs flow to di fferent sub-steps dep&hding upon the type of
address indicated by the address type indicator value included in the

received airli ress. If the type of address _indicated is an,
access ter Hﬁeﬂ%&(“azggsfie@&nécépé%%’ hep, somcdnes pe lé’flﬁeah Broaeearbodinents,
sub-step 648 Bﬂnéfétﬁf%gﬁé‘na@ %QR%BGM,%B,%SE D @%ﬁ?eﬁ&h&ﬁ iﬁ‘g&%ﬁél?.s
stored address mappi ng I nformati on obtalned froman accesS term nal,
sai d stored al@diEds bmppbngll, nhoromss enintapEiveg bemwee airbmk, ac fies spacket

termnal assisted airlink address and a caqrresponding |P address. |If

the type oPSEIUALEE Fifcat Ber caTak dbf RrasEErek ddtmee Smypas t© be
then oper atb@muBicae8edE ahaIhe 48d:8ds8Rd Bddhd Be HePies kR RRZpid iRfOMARGS is
the access point accesses stored address mapping information obtained
from a net aoeKed espick eirlinlaiaddresso msthdan pe sddreap pynegindishteor fald omcluding an

Cor T espondrgereoaapRs: PRtk Rt Rt GheCord Lt BB FoRo PR pars

code basedt@gdstesbichyiid adiRecRRepaidson proceeds from sub-step 618 to
sub-step 624, in which the access point accesses stored pilot code

addr ess mappi #8114t ofraeme rephosdnenys. Hs asldiage drpindigataroddus s agnult-bit
addr esses p J dadr N 3 t f ress.,...

i ndi cat ed ?@ﬂgQ&%@?@vg@ﬂ% dPg§§9£§ gﬁaﬁﬁéﬂfgggggti%%ﬁggogﬁggse¢#8ﬁ$nw
sub- st ep 6t@bbdinkuts; shiceplueidby of nlifffrenthaddessagpastichidentt kasefhsedifferent

stored reseryed address informatiop_indicating different mappi ngs .
betvieen o ALAIEI BB HiqukexSERES ShiFant Pf?ffaaﬁfrB@%él}chtq?eala@@@sﬁn%mnal
mappi ng bei i f i i !

VL Eh S PSR LURCH L, St A0 Wl G KA B lld .

addr ess vahubaireseivededdiass tipe. Dperiivie dracesdsrived stiprd li2rika adutreetisg node A

[ 00116] Cpﬁif.iﬁn gﬁpceeds fromstep 616 to step 628, in which the
access poi b% gt %t%s a second packet including said infornmation to

be comuni cat pd1es)d ﬁ@bt@g@%ﬁﬂl@‘:aﬂ&% tPmARl HeR EminER &k At fuRQd HTBE Bfpe of
fromstep 628 to step 630 in which the access point transmts the
second pacRkédressoindighigd devibeenddiess teperiadigpiok velvariedudagnin the rp@dvedAirlink

Figure 7 i I r f_an.ex | ary. met hod of .gperating a
ncoess poi Rt BB AL CoeonBuf SRR hensT R hih Blp e
in step 702omwhafctcihSt@rersincpatsdublsterd @8y 620, 602,52d dndidRbalSuBaekpaid
proceeds to step 704. In step 704, the access point receives, froma

networ k coMHet e toliffprent sybatisnstdcpentinmmeen b Rcorh addmsy indicatadhy the
first packghyl C‘%’Hg'ilﬂtgg:atg% v%ﬂl[_])é g%%%?ée'd% $he @&i&%%ié&f%&d?%gﬁ L3k type of

access term na ess correspondi evi c
whi ch i s t hédrssuindeatetl is ah dictast oermandl ausistep eddicstyppr thee egarafioo pretafs

704 to step 706. In p 706, the access,ppint selects one of a

plurality GPaHth-¥eR 81§ B sulsendBacimpish naccsss poiik serdneastorat diipy
devi ce. Ofadhin@NnRReBEH SR $5:8Pin/ A8 cdsOremhBRL, 498 sthidd SIdaR ¢ %6 pin
the access pol nt generates a packet including sard information ang a%

ai rl i nk adehrfessatoor megpogdbetyetn ®aiaccede teranals agsistead ralink alfidesesand a
bei ng one of a plurality, of rted. ajrlink. address s, .e.g.

bei ng the SurgePaing i pdul JHBRIPEO A Mg Simel iR airtedaadress
incl udi ng @ppeatRhagperdtibR Hrodis BbAT subaditL6 BNEh Ab-Q6ld 683 Sin UAibIe theS@lclss

address type I ndicator value indicating the type of airlink address _
bei ng usedpowhpesessgel plorsl addrasemepping sjementiog obeireg fepra @victyeork device, said

[00118] In ' Len ¢ e 1 ndi r.value is.a

901101 Yo SRR TR B SO 0 LA B
address and a corresponding IP address. If the type of address indicated is a pilot code
based address type, then operation proceeds from sub-step 618 to sub-step 624, in which

the access point accesses stored pilot code address mapping information mapping



types includes at least two of: i) a pilot code address type; ii) a
networ k assisted address type; iii) an access term nal assisted
address WwWQee7a#ms7¢ v) a reserved address type. [ 00118 T/USROVHITOLBES
enbodi ments, the pilot code address type is selected, when the said
device is a renpte access point and another airlink address
corresponding to said device is not knowh to the access point. In
sone enbodi nents, a reserve address type is selected when said device

is a device for ich eserved airlink address jis known tao_.the
access. poi RERXEHBY S BRSGH cddrerss and omermmd Rt adgiBrry AG{Re Rg of
soneti nes G@Ress iHdBatdd [OS REMQcREMHIER Ty pd) U dPertidh HrERe &M ¥h RALARP IS
AT's Internet Attachnment Point and a device Serving as an AT's )
Sessi on Cofft fubtste 626, in wibiah therbentbnpeinsiccancagiorsdgeteeradi addfesa sgdmation

address type.i lect ed when said device is _a.devigce for i.ch an
Sonee® s o Mitidafing BRIt TR Serd LS ih oG Y ol 0 1Y B, e
termnal tgetafhiadd Sapsing HeDizMBLinofon 6f 16 i MEtiSOSMNMUB ia6&s thrintnak ROWNwWhizh

said access point. In sone enbodi ments, a network assisted address
type is sethsdeeavethtHinkagddressvyasaceaived dpeveld as sy address tyalueriseldedin the
assi sted aﬁkkﬁ@&nﬁ&%ﬁ@ﬁﬁhﬂi&%ﬁgﬁd by a network device is known to
sai d access polnt and an access term nal assisted address is not
known to sai d08tisdssOpeiatibn proce¢d3iai stepridrasb isep GI8pmeetish flteorocsdsqpint
708 to step 710. In step 710 the access .point transmts the generated
packet oveBCHSRRlEY #1SeFROG PAokRl Mg S%‘ér‘ﬁf%ﬁ@fﬁ‘t.ion to F’BCPPZ]ITUIW and sig
a draw ng a uale) i A i1,0
cbodi ot o o s LS 3 r e ged P sBhCle
modul e 802accasspuetemsmits thesavdndenacha dubad 804ce avepracwssbcoBR6tion

network interf nmodul e 808 and np 810 coupl ed toget her via.a
bus 815 over WATERT Buleari 5 S TaMERMTE0 Sy S BioCiu g abohoh ogfdting an
i nf or mat i ORoccMEPBIRY irBadtolMaksIdas: VRIS Rebolikferad OfRtfibh LMt hGN 702,

820. The processor 806, e.g., a CPU, executes the routines 818 and
uses the dahayeithe eeeras pont BA®Werednemandingiabized anbprocedds ti step 78 atli step

of the acc o] and .i npl.enent et hod €. g.,. a thod in .
accor dance G HeBOIAr PROB o or G SR selafhstont s B! Fogmppcaced
Figure 7. from d @81c&2ihe\Wrktglaclss iictedihy 8y infdeation 808 codmBunicadd fFdMccess
and/ or CDMA receiver, is_caoupled to receiver antenna 814 via which
the access!HwinH apdidpydR addtesnrorssspending fo b derice yehiele isniha gperce of said
Wreless r i no : i (o} eyl ikl |

packet - comariabn PRaRBh DEER KGR e MR bl 700, T Yool i uecess
i ncl udi ng poihosatexts @ dfa ferationwimikiost edeatudbamsediftd thakirAaldadRsss of said

i ndicating,the device to mhi&h said inforgsél nis directed. ,
Recei ved pagRet PPemiian PEsECdSsirom sispaffft o #ep 408.c o isirad U8atheetccess point
received b i Mo VL&l :
{ransim 1 b o) 3P RRNRLG A ABraion ind dERR TS ARLES PRPsponding to
coupl ed t osdid alnsigt.t saich tielma addressviveangnvbine hf & pduraliiyesfSsuppomed tirlarks address
downl i nk sjgnals to.access termnals. Wrele transmtt madul e. 804
Cransni & s, Do b T Eo0 et PORSTR A0 SHOMTThROfETaT uding an
directed tgddMds. tyW¥ iediess: V41aoani thedddrs WhRie894d tadanrsdyipe AdRaekShlue
generated by first packet generation nodule 822 over an airlink.
Exenpl ary beirsfiag ¢t pae lodtaidink addeds bongnsalr sgdeddeess vphiekeetresponding to
transnittegﬂgg 'geless transmtter nodul e 804. 1001241 I n sone
enbodi mrentsS mul'trpl e antennas and/or nultiple antenna el enents are
used for recepdir). IMvetsl ertivditharsitie audieisplype andiCRcesal@nty ©multi-bit

mul ti pl e antenna el enents are used for, transm ssion. In sone
enbodi nent ¥alEg b sape sathadigrents, dhesplyialifn pbAzerd addrsbetynes Bckifenaileast

are used fop, Qo b Q%E@P@@ #80: ERGERLY OIS HPIBE MR AR tSminal

t he access point uses echni ques.
assisted address type, a network assisted address type, a pilot code based address type,

and a reserved address type. In some embodiments, the plurality of different address



[ 00125] Network interface nodul e 808 couples the access point 800 to
ot her network nodes, e.g., other access points, AAA nodes, hone agent
nodes, e z00andizr the Internet via network |ink 809. REVUEROK/070486
interface nmodul e 808 includes a transmitter nodul e 811 and a receiver
nodul e 813. Transmitter nodule 811, e.q., a backhaul network
transmtter, transmts a packet direct to a network device, said
transmtted packet including a determ ned | P address and information
to be conmuni cat to .the network device. For exanple, transmitte
811 11 ansnPES HEHEPBEderpaEREE | UGl PR i) adorieak gagered Sddress
i ncl udi ng t;@%pﬁiprﬁﬁ L QRsd BrahMRbKted Q¥ §F0-anRep QI ¥k vemddlRs 813,
e.g., a backhaul network receiver, receives froma network
connection, d0811%i almetrisus kmbpdimegBothe pilphekistaddsiniyne sarckegtetly whemathe

device, the.packet.including i) information t.q. be co ni n
qocess tor HRAE Eni | el st abPL BT B PR AT T ety Elne & e
whi ch is tB&vi&olheekifwd 1d&hd McesMEntOM sdrBE inveUmpAR keteséko atldredswopdis
device 840 is such an exenplary packet received via_ receiver nmodul e
813. [ sdlacts] wieusdiddsviga & 7 devierlforaviich aressated erligh pddigps grknown to
nodul e 822 S I , I :
det er m nat fhgﬁﬂﬁ‘fa)sgﬂ{oglﬁm%& zgrﬁ)gérgods%g{ggggd rg‘ggggtth%g%c&%a I {g'!rrlﬁllﬁ ’delljl}desoérkeélfn °
Dat a/ i nf or geds| ase 826scrwchdites iacludd nl davicet eritif; asldn esE's Mappiech g ttachment
dat abase 830, airlink address type engodi ng/decodi ng i nf og}gg)ti on 872,
a recei vedPPRERBY 2r4cHice deVilp B A Als é%ﬁ%@‘éﬁf lekedn @PIPE CrBAdinenis, an
access terp i ; 1 :
856 and 5 BeaSt SA B b R R A ER Rk O hich
[00127] Ai mh hedess terrhiRalaabdisted sirfrak pddrgssdavdbat ey 88Gceass tampawl to which said
transm tter device dependent address mapping information 832, pjl ot
code val ueETHB0Ral PeREEHBING Il mePBA 345 APEFHERTEh nippPH
bet ween acegssdibRhftl Raktv@RR SRl AldibdsnpaiidicRefduldani @M ice is a device
correspondi ng | P addresses 836 and informati on nmappi ng between

networ k as&irsvldh ainetwark asdisted eislinkanddsess awevidest bes parvditk @evire is known to
addresses 838. 1n so epbadi nent.s, .the transm.tter device d
2ddr ev. maBh G TAEOTATH AR Ao amyindl st T AT A oG RaRCRLss
reserved appint.nk addresses. In various enbodi ments pilot code val ue
to | P address rrab&)[ﬁi ng information 834 is included for at |east sone
pi | ot code badB¥HddPpsrEen pEoggeds HamestrNTP? o step 0dE- Haswer AHYesacsess
[00128] Recei [ alel an | P

addr ess 84%8%%{39?%5 ﬁ%g%%ﬁﬂ%%pé&%&t‘é&éﬁ%%ﬁﬁ%@@a%l?égac‘tc etaccge}sls t erm nal
844. Gener at efdop2jkefFiglire 8dt addrbwirgnofaac essnilayricoads 4G §00chudesrdanme

airlink address 848 and . jnformation to be commupj cat to the access
Cerninal  BBGI MOUS CAPOIEARYr BIQTRAD PITERLBRIE! A00 Hqides & Wgess recerver

i ndi cat 4 J
cnte AR 862 ot sieoes fakye s gy aapraiaint e

access term na an airlin s 858 and information
t o be commumidokt 838 tral memetn8i i cdepled coB8@T viEhe bas B2 nikemdticbghe 8H8ous

o 7% PRI RR b Ree S AL B RoR P 380 SRR Rl ana
packet i nclip@iiR@riniid 825.1 The pRSteOr 306, & HK 2 ATHY £S& @O HRSIBAEHSD 8t £hd

a device, said airlink address being one of a plurality of sugported
ai rlink adasesthetdapéiaforgation £20|inmkeraedr @t pryitiediithy Opsratieid pedhe togpes
i ndi cator val ue and an dr val ue i r t el r

val e i nai o8t epd B BTG e ahEL 3F HaRRTed G HERLE 00 of

val ue corr espeddian@ot fowai TEMIfT@guregner at ed packet directed to an
AT 846 is an exenpl ary packet generated by first packet generation
modul e 822. G248t edViseleseaecaiys aeadale §09 A%-:@&@Flﬁ%ﬂqg@r receiver, is

soneti nes i o | r [ AN XCTolTMVECTo b

packet 11 oo aeet SLRhfer Sicht KPS DAER B AR vRAE el < Ipli B ggydom
access terminals. Wireless receiver module 802 receives from an airlink an airlink
packet communicated from an access terminal, said airlink packet including information

to be communicated and an airlink address indicating the device to which said



29 enbodi nents, the pilot code address type when said device is a
renote access point and another airlink address corresponding to said
devi ce | wonio7h486WN t 0 said access point 800. For exan®E/Us2nes/ (486t
code address type may, and sonetinmes does, serve as a default address
type. The address sel ection nodul e 824 selects, in various

enbodi nents, a reserve address type whed! said device is a device for
which a reserved airlink address is known to said access point 800.

Exanpl es of _devi.ce .for which sel ect 4 .sel ects served
i Dse lSITEPE b SiroHBY | e RlEy prgtes o A 856 if S e o R, ¢a FieeRed
Poi nt and ﬁac@@é’ﬂe%v&%y)’%ﬁ&e&%eé’&v&ﬁ&iwﬁew on Controller. In sone
enbodi nents, the addréss sel ection npdul e 824 sel ects an access

ternminal assi [Qﬂblﬁ] ad&h@é@ﬂ&rwmﬁ@h nacriude i cee.i sana (EEWcandior  GRMA

an access ernl assi |rI| ddr rovi. ded by the acces

Por o eerS BERR S 23t Behant ol R18 B St beebd FetiuRRgcs
t he accessdpEhlk SSQ&LS thhc SRR RrROd | WalleSs trifythitddn@tide $® €aish®R, over a
nodul e 824 sel ects network assisted airlink address when said

device is wingleys @@m@nwmﬁr@ﬂm& Aeviliupaskels sireefed e ATk Velewsstgansmitter
provided b

Pecess 1 or MoRuR ot HRY L BoleS pSREARY b AR AP FaRRBR g O B2 0028
poi nt 800. airlin{. (x¢hplary Bendated pacldeiderotdad aoA Trod6 iea P26ked atingnittoe by
as a function of the type of address indicated by the address type

i ndi cat or WAICIFES irRsPid@dneWaS9%cei ved airlink address, an | P address
cor r espondi nggohgzag i QBfee chibolthéils LI AhEhAL rhn%?' HAREHIL Narkira
received airlin ac I's to be conmuni c . For exanpl e,

addr ess deblennhﬁaa&n’eomseduﬁbulrec@ﬁﬁndeirersnmﬂeﬁsnlbdamdus emslﬁﬁBBaIasmats and/or

function of the type of address i |cated t he_address .t
| cat or R SHGTI, Clediealvan LIS, RSN oL SUBF Arat g o least

100132] Segopd opagk ‘§£m9 QARLALY ONakBRi BleBeRs IR0REA! &5 BotPafkShission and
directed to a network device, said generated packet including an IP

addr ess anteceptior fasoon etmbodincutstheriicecss point nses MIMQteabniugLy i ce, the

l:lgt 2trtltrtlnr ﬁ:ts | gﬁ prg%ﬁ] I\%E}c)org gﬁ%Fdet ec{ag]ngﬁg 8%plﬁp adgécg%35301pt 30? to other

net wor k devikeeri8R&ddsse.8, phekaicegaiaitateaAbpdes tomd apatketieyersnadbpthe

nodul e 828, e.g., in response to _received packet from AT 856.
[00133] | ninemFiotie oo hehBe). théwaﬂfdméfg cp ypslulen 89S chidey & Gansmittey
il DIt HRHR 81Na P TReRUEd RERALSTEN Sraddhfiudl MbBhIE 191 106 0014 LRIARY
address types I nc e east u Tferen dress types.

exenpl ary aethoels srahyriesr, i tiadbmide a I:Bickntlchtecmdde a Biwartkddede, tyigaranamitted

net wor k assi st ed address, type, ccess nal assi sted addre
type, and &3¢k g}@@@ﬂﬂ%ﬂ&ﬁ@%lnﬁg}ﬁg adgjesy Ak THATREIS pylisecommunicated fo the

encodi ng/ d‘ﬁ&%%‘rl@@eh@é OrF%FtekﬁH 1§7t’raﬁs‘ﬁﬁ{t&id§ﬁl trms%&ﬁ% @ tdd kbtf Sk Reed to
di fferent ress types wt % t patterns for an dress

i ndi cat or watweek fdeelel 866,mnskwdmgemnﬁmd1atmmttcs petv&hmk pilemcal87t)y Ib:fcewer module
di fferent g ress t |nc* gs at. | east. twgr z% P

addr ess tyS %gné"t ”é§‘§ PR JeSf e BECivgh dom pinetvgy 888%"%10“ Sg. via
term nal aggiveRdiRdd0ESS Ja¥RE: cortfuliVate® e & edcadde z’ia'ikét)’ﬁﬁludmg i)
[00134] Figure 9 conprising the combination of Figure 9A and Figure
9B is a fl oviotraationo0D lsf camrrsmapﬂdartq mtd@@@sOfermp@Ir andng) agn dBcé@@eSS

termnal in_accor .var s_enbodi on

step 902, \RﬂlnggoPﬁgg a% s evticeer% I H IS%h %Ooﬁ%er %%%Sﬁ%&ﬁ'g%({rﬂ t Bg%e?\éeedp chCQ%It
proceeds t Gost £RAwBAddevide Eﬂl)&@s&ﬁ‘lm ekaﬁplaqcmeﬂzedsmeaiaha £2eUsr addile$s3.
mappi ng i nformation to an access point. ation proceeds from step

904 to step 9W@126ln RerHRes HS mehwss fiest ﬁ?ﬂ@t SPRER|OPBOdg Bedsan address
mappi ng i nf Sk &?otn I%Bdtfll'éq}?ér aHQP%Hﬁsgﬁgfeﬁﬁmaﬁ&{ ﬂio%lqger aIYHaQ%'egtgld packet

|nf0rn'at|0n provi ormat1 on 1 ndicatl ng
generation module 828. Data/mformat}on 820 includes an airhnk to IP address mapping

database 830, airlink address type encoding/decoding information 872, a received

packet from device 840, a generate packet directed to an access terminal 846, a received



[00136] In step 912 the access term nal receives froman airlink a
packet, the packet including: i) information to be communicated to
sai d accews2doensgenal and ii) an 31 airlink address i ndr@CEUSN007/E0486
net wor k device which is the source of said information, said airlink
address including an address type indicator field including an
address type indicator value which indi‘ates one of a plurality of
supported address types to which said address corresponds. [00137]

The address ty i ndi cator val S,.in sone, e nt bj t
val o usedPtd. Fomcarecsnerpmmal S56 ancip gegerelpd AR ylsaice
In sone en@?ginents the address type indicator value is followed by
a variable l'ength address value. In various enbodi nents, the _

plurality of [@0137%r eAlrliakdo éB addigpemapping ddebate §3@ascluflaurardivitterdentce
address ty ur, . different .e .ar dd ss ,t ar. n_access

ferm nal - aCSTbieR Mo EPEpdtETRUT A E BT R HRR o 08 aes L Hagh e
pi | ot COdeer&%%oﬁ@@ﬂeﬁ%rh%éHGn B?m% Heﬁﬁé%h%%@es@@é}hﬁ&ﬂ abREd aeEl Addren
proceeds fromstep 91 2 via connec ing node A 914 to step 916.

[00138] | nv@ugqoargil@)rresmdmgc@s@id@@s@ﬁ e andeinfrrmiatiels mapping Pebyesy network
address infornatio n |rI|n t regei
pac ket , th%SSISt dt an-E e%qd%egs ¢ |an5 rgesﬁ%fdé@cl? g ﬁ(ﬂeésg oé%%at i féln nglg
i ncl uded i &nbbrﬁrrfeﬁfé?lth/eed'amﬁk@{ devBee PerhBerit nldtiste Snappbngs €88, 832 is
920, 922, 924, 926 and 928. In sub-step 918, the access term nal

det er i nesInchiled dar ak kagtysoane tsevad |aahnlﬁ>ra@lé@éif§ flnoYArgyH cavedingns pigpt
sub-step 9

it rer ent - 5. S KPTERERG Mo il RAGERROR AT S ol TR Bt 1ok pilo
t he addr essodeyipged aidiresatsoe. g\gabmePleomdedk based hdiressewi ved airlink

address. If th e_of .address nd| cated i cess term.nna
assi st ed addrlgﬁé% pBeCqi¥rehpas & ?m@nneﬁwa%i%c rﬂPB’HBeSs%‘g]d’ y%b@ﬁﬁ&‘*?-
sub-step 9224 uifﬂn%lo%htotﬁkecé‘iﬁﬁ*nﬁ§afeﬁrtm Al cB&E 98 BRRalISEAr e@eﬁ&@fe@?ﬁ\cket

mappi ng i nfornmation generated by the access termnal, said store
addr ess nappesied fordnoroedsiteming (6 mocliddes we airliak aédrc@s&%t@dnmﬁoahatmn to be

assi sted airlink. ad s and carr n dre the type
of  addr eso CPRIMEAAE] ' Do, EwdBTRNHaSRor Mt itk OBk B inplyghy B bl
operati on pfRcagdstof Melk VID-Hem LPesk Arafile3 B eRe@ébd patk¥thiréhl dnhecess
access termnal accesses stored address mapping information obtained

from a net tesmiknal 866 éncludsaian aglink addrgerd® Bsan jon {f be gemmypicated to a

Cor espondr by b asf SR8 TRY AR PRSI AR AL MaBRRLTRE ARy vl

code basedgeazldiicssaddye valib@adoper ation proceeds from sub step 920 to
sub-step 926, in which the access term nal accesses stored pilot cade

address nmappi W§13%t oFifsl ingekshmpiicHbioBetiidils SrE oBeréides Badaeket including
addresses  ang,colhHERAY gqi'lrglg_\r( aﬁ’dlggsdéo?l%§ﬁ§1§hdga otah@evﬁéépga.l&)ﬁwﬁﬂgﬁcﬁﬁédss being

indicated is a reserve ess type, en operation procee
f rom sub- svap 09 2Ppliraligudl- sipemt@Pdrlinknaddndss typdigsaad ae]snﬁ adadrmsnatludmg an

accesses stored reserved address . i nformati on i ndi,cat

e ar® ke S adFitak VaRE ADe wh saES y2hiee At Sl srhe PREERY value
I nter net Aﬁﬁcﬁ@iﬁﬂ@ﬂﬁe B ShinR LMFds@BEInSRRSA, %m@ﬁré@ldaﬁfe doRfespdiBing to
access termnal. "I n sone enbodi nents, the stored reserved address

i nf or mat i onaifrevisde Senerttsdmatkasditeeted et AJ’ #dppiangxéoplai packetegencrated

devi ces, pin 0 are ed.address fo .th N and, a
menpt e t o8 iehERaRenthaliSh FioeGRTle O Buck wtedfigf Kr BAE AM'bE
Control | er and sol@@hadls @i@fa@éd Wfo@ﬁv@@eﬁﬁﬁnfaﬁﬁﬁnr&eﬁ&dQﬁ@e&@v@ﬁ ﬁ@k@t?:ﬂom
in which the access term nal 8;%@ocesses the recei ved packet in

manner t hatledep&Hlignd AP aidress GfrandreRdigey yades $32 identdly ihmeng df:vv@ wiheh is
sour ce of h{‘e }uPJg%&"%I i ogEn[aﬂ&Jl H{lﬁgcéx{#g@d% tﬁg&%eé/secgm?ﬂgket sai d

processing in ing I'ng Fmation to fwar e nodul e
[00130] Address selection module 824 seclects, prior to first packet generating

module 822 generating a packet, which one of the plurality of address types to be used

for the airlink address. The address selection module 824 selects, in some



[00140] Figure 10 is a flowhart 1000 of an exenplary method of
operating an access termnal in accordance w th various enbodi nents.
Qper at i oW@e@rts36rn step 1002, where the access tei m natCHi/BS00WED8d
on and initialized and proceeds to step 1004. In step 1004, the
access termnal selects one of a plurality of supported airlink
address types to be used for the airli mé address for conmunications
of a packet to a device. In various enbodinents, the plurality of
supported aiyrli.nk address types,includes at least four different.

el ess 1y pabodilien s Bip P R tr sbeh byES e 1A ook HEery and
addr ess typeth@hidink 8d8rebEEAABInASS IS5 dBHEE BSHtINBEn 18Rid8ccess point
reserved address type. In sonme enbodinments, the plurality of

support ed &Hr &ox cxgmple, thagiilptesdmeddresasype wayohnd pometimés daescemes as a
address type; i net wor k sisted address t . 1d-,) an _access .
term nal agglhlél% e%ddg%f _rb'%’f‘ tygg‘? %Cfﬁigesisvﬁ%&’log_sﬁ(g@be ag&élr §§§°t?’y6%. various
[00141] | neabs@EmeiOdHd¥eive 2ddicherype s@es stidrddiitalis 8 abaed foravinkl Qteseada
address type when the device is a renote access point and another
ai rlink ad@iflédsaddipsseBpondimtp sydsacessdumtc®00.s Fremplasowindeica frs which
access termnal i . > er m.nal t '
eserved adipon oisRATR ETRRY AEBG ol RRETRATL IR sohiug & & v
reserved allderastsAttachkizanPoihoanidedeviieass/ iigedsinn@ls Sessipn, CéiIdeVilagoing
the AT's TAP. or. Sessi.on %ntrol ler. In various enbodi ments, the )
access t er APRAMER e s adiiesictedisiion dpehaIS2a ssslcstsetn aaesse damivg) cAsiinied
sai d devi cgydrss VhEL 4@k i ; ; ' ' =Y
addr ess is%rﬁovsmafyltg% s%??j 1§(c:i(e:\‘ggés%%Iﬁiﬁ)‘?zﬁg?g%ﬁ%%&ésaﬁgﬁfggi%ggﬁlgoﬁkﬂ%@é
I n vari ousadd3&se phoakate ritys ,the heccassc essitar e nwhiche ftec tisfoamadnwois k being

assi sted address. type en the device i.s device for _which a network
Soel ot od aratmrnRicat i LAST e Taiocess aaiRi Rl o i Sovm SRty (HAddness

access ter gladon 386duld 884 3é1Edth AkncRIGHCRSisted ANPhk KAMMEs (Red34il RCEESSa
termnal. QOperation proceeds fromstep 1004 to step 1006. [00142]

In step 100®icq fre wlticle gsneteerki ansistegendimit asiddress paekided bnel netiverd device is

informatiop to be comunicat 0 _said device .and an airtl.ink address
cor r espondl it & SR ARy 3T Sh gl AaePe Pl SRRl g BRRL B o
sel ect ed okgovaf toah@hetesd pdiyt §00. supported airlink address types, said
airlink address including an address type indicator value and address
val ue, said df8t38ds IR pddipssadeterminatipsl medylp 26 Aotaglindieat §gangfon of the
airlink ad i : i {.no: t i
devi co. 1 nOpErT REHES HARHeq BE'f; AUNERS B P MAEEP TR ARISAY £ 1 8RLA
mul ti-bit wialinkeaddresss andPeaddeds mentsonting adtle efssicy ab ueghitls tie itddimabios

| ength value, In.sonme such enbodi nents, the address value is a
variabl e | BWdRd Imihgdeqry rﬁl@gﬁpﬁ < 15310  cpRITINIGaied: eArsyampleplR address

[00143] OpgLialliffti RBELSsId ABkahals U dERs B68PaslPPnctlol St &R %g@%f
the access termnal transmts the generated packet to an access point
over an ai address indicft@Dlividie aBidgpes pd indicter dheviitAgn ofcevad praekepiramyaccess
access termnal g,gbgo in accordance with various enbodi ments.

Exenpl ary SCEB8L5¥%r i nal 1100 can, and sonetines does, communicate

i nfornation t[oomlerrsé&ne@éa@ee deREQHEN nAuRCEES SeriRPitél a pFRIRITRIBEY to a
access term nal 1100 can, and soneti nes does, réceive information

sourced frosivark deviee sdivgaerates pasknt leludingews I eildress @demoranagion to be

inal . i ncl ] i | 2. a.
P T R TR e L g AL
1108 and nEEddtest HiRnebube ehod oigeddae IEx¢mplay ?aserétédgamemrwfédqh nlefeork

various elenments may interchange data and information. Mermory 1110
i ncl udes r ®eH$NEEO 191 depagkel epaEHrSdn P SRR opRckat generiion ppedide $8F, ¢-£06n

e.g., a CPy : i 8 and uses the data/information
1120 in rrerrg?(gféﬁdi%e%%g%; ant rgﬂéff’e’@%? %%%r ation of the access term nal

[00133] In various embodiments, the address type indicator value is a multi-bit

value. In some such embodiments, the plurality of different address types include at

least four different address types. Four exemplary address types include: a pilot code



34 airlirik a conmmuni cated packet, the communi cated packet incl uding:
i) information to be communicated to said access termnal and ii) an
ai rlink dAreS8436(%i cati ng a network device which is t heRCEU00E0710486
said information, said airlink address including an address type
indicator field including an address type indicator val ue which
indicates one of a plurality of support address types to which said
address corresponds [00146] Wreless transmtter nodul e 1104,
mt.ter coupled to trans n
Vi3 which e Zhod HepRRTaHEY el pCRER Flacie hRNE e PRl B MR mES
poi nts. W afd es8seivednsididsé 6fpemoshiylik écﬂe@élsstthzd‘@{ﬂoﬂﬁ cRB&IiRE efoRaeieat sy
e.g., generated packet directed to a netwo device 1136, over an

airlinic t&canlcasfenratiosiifentifying diffrsntaddress tsoae wahtodpatemsgor amaddress
same ant eng’% ﬁcélyeﬁﬁldvah? ﬁélaaﬂ‘?mng? %Iﬁgocﬁtﬁr?ntg Gh€ gfutr 0}' Q RO ?ddress types

enbodi nent e antehnas an enen s are

used for ramhpics GﬂLeasit w6 @ffe) e ptlodéate raﬁSresmﬂype piex ramreﬂkm%astaa dlaress type;
mul tiple antenna el enents are used for transm ssion, |n sone
embod! ment SDAR A5 I aspfstqdAdldEe PR b ISPV ach ReHAR tBlenrent s

are used for fgjsytr ?&%‘?@ ﬂﬁ')trec% tﬁ@&égfgﬂﬁrﬂﬂon [ogﬁ%f 9%2%?915%% 5B is a

t he access term nal uses
devi ces 11@8“mhm1Qﬂ@ofan@x@nghgrUpﬁmneﬁkkeybmgmmemk&ypadﬁnﬁﬁh&mb@ﬁamm

canera, speaker ay, etc. .User 1/0 devi al | ow a user. of.
cccess. tof MaretipinaPBYRlY  QRRTRHSTHER R D0 hobaTe s fisgts ermingl i
dat a/ i nf or gBlERA.ondRd, lﬁﬁﬁhﬁéli R pro8@es 16 9B JouNah isRpSopaf tﬂehﬁc@@qaaﬁnai
termnal 1 00, e.g., initiate a conmmuni catli ons sessi on Wlt a peer

node, e.g. scran@diess neppisg informutiaal to an acchHOpoie] Rperviioreprotddd from step

i ncl ude an rI| dr.es e selectrdn nmodu

pomerat i onfth i, o 9185 St BE RS hD Ra B el rhE8s Ralfiie Hpmppton
nmodul e 112@'0115’@@1@%13 d@ﬁl@&estalcb‘ addreR ﬂ@ﬁ}ﬁﬁ@lﬁl@ﬁﬁhéﬁ@n"ﬁwﬂﬁﬁighﬁaﬁaﬁ mapping
i ncl udes an address type determ nation modul e 1127 and an addr ess

val ue to sdUpeEretivappilisefintaupddresomapping bpOEesE) nOEPEY rsisdneddren value

1120 I I
1130, o ri e DAnhe s holits sl SAT R 3h, BPMGETTIRNG AR B 3a
recei ved pamkbdr rikhdatk danide saenerttat actwoalc Baticedidierd éelidcoothertRAnGT dccess

device 1136. Airlink to I P address andlér devi ce mappi ng dat abase
1130 i ncl ubfe@eds PRI BFSEES BoRettR QORP ity OVt dnrntien GRS thggaceess

pi | ot code ke d@iviPpcid iRk 1ﬁﬁeﬁlrgé%é{?@ﬁ@de?i%%%dg®a%§é£t sdd E@stﬂo s.

mappi ng between access term nal assi arr ress val ues
35 corr esp&pdiatign pRcactirfess atp P04 20 e %il 0f &t stepp Pk thaamnssgeﬂnmhaiaecewes
net wor k assisteg irlink address val ue and corres

& Jpe

| P ]
P oes co sty S afliets B0 bR Tt B R et b Ee G oS FolErmoniipe to o
address 1146 dbNEQRLd RReivES Bl drefteloMREforda t@%n%ée%aetmfméﬂﬂpvfm

address 1146 incl udes an address type |nd|cator val ue 1150 and an
addr ess vaDUéfﬁﬁﬁwﬂ‘ﬁhéﬂé&éﬁ@1ﬁwymggﬁe%anédlpé@%@ﬂmd@ﬁbwhEQM$oﬁa access

k d |
1o motwor kTt SE iR S HERi By AN ACRES 3 S DR, B2 s
type indi caitemet Atttichrdehb@odidndrn @dehidcsddrysd! foeitd B6kion Controller. Operation
proceeds from step 910 to step 912.

[00135] Steps 904, 506, 908 and 910 are optional steps. In some embodiments,
one or more of steps 904, 906, 908, and 910 are performed, while others are omitted. If
an optional step is omitted then, operation bypasses the step. The sequence of optional
steps 904, 906, 908 and 910 may be and sometimes is different. In some embodiments,
one or more of optional steps 904, 906, 908, and 910 are performed in parallel.

[00136] In step 912 the access terminal receives from an airlink a packet, the

packet mncluding: 1) information to be communicated to said access terminal and 11) an



[00151] Airlink type selection nodule 1122 selects a type of airlink
address to be used to comuni cate information to a device, said

addr ess Wprohe43ay sel ected froma plurality of suppor tREI/ 7458486
types. In sone enbodi nents, the plurality of different address types
i nclude at |east four different addres; types, e.g., a pilot code
address type, a network assisted addre d type, an access term nal
assi sted address type, and a reserved address type. In sone

enbodi nent s h lurality of different )

Cenot tvo. SrundgRistiRidstite  asPlirk SpORL AR ERG RS s DR Oy Rl g
type; an agelassaddedyd meludaps bis taddredd dfRsmdiciRe; fi@ddnéaludiagedny eddress type |
address type. 001521{1 I'n various enbodj nents, the selection

modul e 1120dietoscebieaviseh didieaseseonscrireBlaraliipel wrrnertehaddrsss aes t which
renote acc ther airlink address corresponding to said
device is %%@ %ﬁ%&n ﬁaﬂmﬁgg access termnal. The sel ection nodul e

1122 sel ect s, [001873 onEhe abddrdisnEpt sndlaatmesaine/es;l lﬁddme%llﬁoylnﬁeanelﬂnm&Bblt

device is a deV| ce for which a reserved. air {Hg%add s is kno

sai d acces¥lieriehdp, 1HiGe oap heePhEAltn HadHiRst BT BPcH S §Pl6lﬁ
Cont r ol | er o The ek ek 880! E%cﬂxéa%@r FRIER SHow U @;,oa%ﬁgmg)@engﬁmcﬁifress
an access term nal assisted riink address type when said device IS
a device fwlu@m{rcharams&mbedmim thenplliradisis S difidreat rdldrods tRpehrieslads st least

known to s cess rm nal d/ or..sai d access In s

erbodi rant DU (RESER e vy Fau 5Pt SERERE Ry, b 3RIPa ocess

address tyRemwaeRsdidi&d qg&ﬂegsetyp% a Mh&easfsﬁfed\’\ﬁdd%&satyﬁ@t%ﬁllﬁ 35& shed

airlink address provid by a network device is known to Said access

termnal andfiress ap@,eslsd taeremarﬁaql addrgiss thent. dPparativn pgecsissitom siep HAovia

to said access termn 3] Packet generation nodule 1124
el R o 1geng Tty

gener at es the information to be comruni cat ed,;

and ii) an al [00139} agdrsesps 996[ s PRREHsNGringnad dkedtintgest Groodi adred dhdliress
information is to be communicated, said airlink address i ncl uding an

addr ess typeomEon anésaid airliak agdressrinaludedoadhe rceized Bagkat, élt?d"reé‘éf@ﬂq%

i ndi cat or e..i ndi n 6: d S

addr ess va%ﬁkeclﬂclgr@gss(agﬁcl o tht% mrf&ﬁlgli%rg\??égieldeﬁeg{lgr%a{eg%b (? E 11 gb %6
a packet ganbardat sdbist;eppaﬁd&e@:z@,em A2 hoahdl 8281134, sub- ste{poel&4ﬂheTatweess

R AR A R AT et 7 S A R R
val ue. In 5907 Eategr%m%e&aft R AHEEI 51 waffe%n@ sWEﬂeﬁ@H%;endmg

| engt h value ue 1 ncluding no

Recei ved pap(krethestgapﬂ obadibessrindinatd (bm tho dddress1typ6 udmamrmahwsmtmdﬂd in the
stored address inf on i.nfor tlon 1130 and/ .
11k abrevet AUBRCRINES: S5t uptoh g eRtarF Pt iR fpsised
ai rlink addigess typelidlespdritich pre6RdY dnPAdKatp obier AALWSS B2ZlaN ivifch the
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code address mapping information mapping between pilot code based addresses and

corresponding IP addresses. If the type of address indicated is a reserved address type,



37 [00157] In various enbodi nents nodes described herein are

i npl enented using one or nore nodules to perfoimthe steps

corr espondd py7u486Tne or nore net hods, for exanpl e, si griT/¥820¢%0584860,
nmessage generation and/or transm ssion steps. Sone exenplary steps
include transmtting a connection request, receiving a connection
response, updating a set of informati ongséi ndi cati ng an access poi nt
with which an access term nal has an active connection, forwarding a

connection,request., for i n on tion re nse,, .det.erm ni ng .
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address is known to the access terminal, e.g., the device is the AT's IAP or Session
Controller. In various embodiments, the access terminal selects an access terminal
assisted address type when said device is a device for which an access terminal assisted

airlink address is known to said access terminal and/or to said access point. In various



1. A nethod of operating an access point, the nethod conprising:
receiving froman airlink, a first packet conmunicated from an access
term nal wa te74436% packet including infoluaation to beciwmsmeicetsed
and an airlink address indicating the device to which said
information is directed, said airlink address including an address
type indicator field including an addr eSs type indicator val ue which
I ndi cates one of a plurality of supported address types to which said
addr ess corrﬁ%fonds

1

; ,and determ ni ng, as a function of the type
o addr es o PR TOR a1y SR SHAFELSITYma ToRIpHa bor ot PRy e
the recei ved i@ ilad iiRAEF RBfch ARetivBriogdisRI%igiak ASRMN A Kgwho B8 access
device to which said information is to be communi cated. 2. The net hod

of cl ai m 1terhinet hed ascepess Seuynal assisted parhisksaddrags as gefclomivip & kaid access
including said jnformation t e c i.cat ed said determined IP
addr 655 e RRrrRg Oedids BRROHP HReiBbtP 4t G devi ce over a
network conngeoi42). In3.stephelonst g &fceq) atridal Wesdeted $apatkaddnrgssing
type indicator value is a nulti-bit value used to indicate one of a
plural ity @forgiatipeiehe camanaicgted ypsaid deyice Tpd apairiply address| cqrrgsrpnding to
wher ei n sa] e i r | . I

Four i 11 ov AR bty datloSL BBk, BRETER SofbHPE Bpd BEs HAESFor e
wher ei n a #irlink addngs ofpesdaitl aiditkeskirdsy pedudisg am addressspd rRudidatvalvalue and
assi sted addre e;..and o -

SS1S a dressssvaiu)é:f) said address type indicator value indicating the type of airlink address
being used, said address value corresponding to said device. In various embodiments,
the address type indicator value is a multi-bit value. In some embodiments, the address
value is a variable length value. In some such embodiments, the address value is a
variable length value which can be a null value including no bits.

[00143] Operation proceeds from step 1006 to step 1008. In step 1008, the

access terminal transmits the generated packet to an access point over an airlink.

[00144] Figure 11 is a drawing of an exemplary access terminal 1100 in
accordance with various embodiments. Exemplary access terminal 1100 can, and
sometimes does, communicate information to a remote device through an access point.
Exemplary access terminal 1100 can, and sometimes does, receive information sourced
from a remote device through an access point. Exemplary access terminal 1100 includes
a wireless receiver module 1102, a wireless transmitter module 1104, a processor 1106,
user 1/0 devices 1108 and memory 1110 coupled together via a bus 1112 over which
the various elements may interchange data and information. Memory 1110 includes
routines 1118 and data/information 1120. The processor 1106, e.g., a CPU, executes
the routines 1118 and uses the data/information 1120 in memory 1110 to control the
operation of the access terminal and implement methods, ¢.g., the methods of flowchart

900 of Figure 9 and/or flowchart 1000 of Figure 10.

[00145] Wireless receiver module 1102, e.g., a CDMA or OFDM receiver, is
coupled to receive antenna 1114 via which the access terminal 1100 receives downlink
signals from access points.  Wireless receiver module 1102 receives packets, e.g.,
received packet 1134 from an access point, the received packet 1134 conveying

information from a network device. Wireless receiver module 1102 receives from an



wherein determining an | P address corresponding to the device

I ncl udes accessing stored address mapping i nformation obtained from
an acceswoeooriumslry said WO 2007/ 143679PCT/ US2007/ 0704861/4€2081/ @m0 634
address mappi ng i nformati on mappi ng between an access term nal
assisted airlink address and a corresponding |IP address. 6. The
method of claim5, further conprising: 34 prior to receiving said
first packet, receiving said address mappi ng information from an

access termn of claim 2, wh eJ n one of
S5 G adar cBL gt e Pikc e B C AP UEE: 1y ygintg dnorationto be

wher ei n det&hffuRich@3d a9 shid ALLESENBON SRSAPRT RANE Ad4BE HANLES: a network
I ncl udes accessing stored address mappi ng i nformation obtained froma

net wor k dedé¢des wwhds teorede afl saiésts?omqjmngnd mlfrlmkmtdmn inchphngan address
Egﬁ \r/vggg oﬁ di %tav%ﬁ grgﬁglggnclu f?ligsa%ea df?}ﬂ:lssr type 1ngica or valué w%u% indicates one of a

plurality of supported address types to which said address corresponds.

[00146] Wireless transmitter module 1104, e.g., a CDMA or OFDM transmitter,
is coupled to transmit antenna 1116 via which the access terminal 1100 transmits uplink
signals to access points. Wireless transmitter module 1104 transmits generated packets,
e.g., generated packet directed to a network device 1136, over an airlink to an access

point.

[00147] In some embodiments, the same antenna is used for transmission and
reception. In some embodiments multiple antennas and/or multiple antenna clements are
used for reception. In some embodiments multiple antennas and/or multiple antenna
elements are used for transmission. In some embodiments at least some of the same
antennas or antenna elements are used for both transmission and reception. In some

embodiments, the access terminal uses MIMO techniques.

[00148] User I/O devices 1108 include, e.g., microphone, keyboard, keypad,
switches, camera, speaker, display, etc. User 1/O devices 1108 allow a user of access
terminal 1100 to input data/information, access output data/information, and control at
least some functions of the access terminal 1100, e.g., initiate a communications session

with a peer node, e.g., another access terminal.

[00149] Routines 1118 include an airlink address type selection module 1122, a
packet generation module 1124, and a received packet source determination module
1126. Received packet source determination module 1126 includes an address type
determination module 1127 and an address value to source mapping module 1128.

[00150] Data/information 1120 includes an airlink to IP address and/or device
mapping database 1130, airlink address type encoding/decoding information 1132, a
received packet 1134, and a generated packet directed to a network device 1136.
Airlink to IP address and/or device mapping database 1130 includes reserved address to
device mapping information 1138, pilot code value to IP address mapping information

1140, information mapping between access terminal assisted airlink address values and



8. The method of claim7, further conprising: prior to
receiving said first packet, receiving address mapping information
froma nMNOMOR14p6¥ ce, sai d address mappi ng i nf or mat i orPGH/GS20¢1/¢7E486
address mappi ng i nformation indicating an address mappi ng between a
net wor k assi sted address val ue correqugping t o anot her network
device and an | P address correspondi ng “to sai d anot her network

devi ce, said another network device being a device other than an

access term 9. . Jh t f elaim wherein.a third, one of.
25 d" addr e ooy 17 BEGIRT 348 and ol dlingy BELSHY pBr' el gloRiik Rlisted
wher ei n degiglink diidags apludParbetresporriid BSaRIcksagl 149, e e&eive packet
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mappi ng bet Welchidroen ablisk gadises bt aad axompriioadrem spbeittorg depce 1148,
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g iFs ving prlot code

prior to recelving sal packet, rec
i nformat i omluandil6At i Tibe piktmplagogeserase dadoictadirdctals to aonEwatcdssice 1136
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reserved ,ddress 1154 includes an address type indicator value 1158 and an address value 1160.

[00151]  Airlink type selection module 1122 selects a type of airlink address to be
used to communicate information to a device, said address type being selected from a
plurality of supported address types. In some embodiments, the plurality of different
address types include at least four different address types, e.g., a pilot code address type,
a network assisted address type, an access terminal assisted address type, and a reserved
address type. In some embodiments, the plurality of different address types includes at
least two of: a pilot code address type; a network assisted address type; an access
terminal assisted address type; and a reserved address type.

[00152] In various embodiments, the selection module 1122 selects a pilot code
address type when the device is a remote access point and another airlink address
corresponding to said device is not known to said access terminal. The selection
module 1122 selects, in some embodiments, a reserved address type when the device is
a device for which a reserved airlink address is known to said access terminal, e.g., an
Internet Attachment Point or a Session Controller. The selection module 1122 selects,
in some embodiments, an access terminal assisted airlink address type when said device
is a device for which an access terminal assisted airlink address is known to said access
terminal and/or said access point. In some embodiments, the selection module 1122
selects a network assisted address type when the device is a device for which a network
assisted airlink address provided by a network device is known to said access terminal
and an access terminal assisted airlink address is not known to said access terminal.

[00153] Packet generation module 1124 generates a packet including: i) the
information to be communicated; and ii) an airlink address corresponding to a device to
which said information is to be communicated, said airlink address including an address

type indicator value and an address value, said address type indicator value indicating



address type. U. The nethod of claim 11, further conprising:

prior to receiving said first packet, receiving reserved address

i nf or mat MA2403d#¥a i ng a reserved address and an | P addR@Z¥S2007/070486
corresponding to the reserved address for said access termnal. 13.
The net hod of claim 12, wherein q§$ernining an | P address
corresponding to the device includes accessing stored reserved
address to mapping information indicating different mappi ngs between

a reservedgai rlin SH.: r : e t ): i

bei ng. & uitlt PBs S PRES, BB b Ry 3RS b P RO R oy HRF Rt
t he reserv&dnaaidd psckendi3 6 ieagiavied gasrated by packehgenatidive ssodvll L4,

i ncluded in the recejved reserved airli n{ﬁ addr.ess. 14. An apparatuys
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ai rlink, agfj£st QQ‘EA‘Lﬁten%'ﬁYH{éHtﬁ%ggdcfr Q080 i@%?@a?ﬁb%%xﬁ%ﬂ%kue? hﬁ.sowe
i ng to a in

first packet i1nclu I nformation e conmuni cat e an air

addr ess i nslichatrlnglimbres,diée i adérdso vale db asairdbienfeogthatalhenwhihdian et @il
said airli nﬁ addiess i ncl udi ng an address type indicator field

i ncl udi ng XHUQHGMELE 499N ndi cat or val ue which indicates one of a

plurality of popssrt RecAEEr paket ¥BBSe (RtMAIHRROS ahsthACdN 86 Hetermines from
corresponds; and determ ne, as a function of the type of

addr ess i nefpredtasldrdsy infhenaigdy egs nappmg intirwation 1V uel/omatlndeddiass tipe
(0o S AR SR T SRS AU SR
packet, the network device which is the source of information included in the received
packet. Address type determination module 1127 determines the type of airlink address
included in the communicated packet from said address type indicator value. Address
value to source mapping module 1128 determines at least one of: i) an IP address
corresponding to the source of the information included in said packet; and ii) a device
corresponding to the source of the information included in said packet, the
determination being performed as a function of the determined address type and an

address value included in the airlink address with said address type indicator value.

[00156] In various embodiments, nodes described herein are implemented using
one or more modules to perform the steps corresponding to one or more methods of the
aspect, for example, signal processing, message generation and/or transmission steps.
Thus, in some embodiments various features are implemented using modules. Such
modules may be implemented using software, hardware or a combination of software
and hardware. Many of the above described methods or method steps can be
implemented using machine executable instructions, such as software, included in a
machine readable medium such as a memory device, e.g., RAM, floppy disk, compact
disc, DVD, etc. to control a machine, e.g., general purpose computer with or without
additional hardware, to implement all or portions of the above described methods, e.g.,
in one or more nodes. Accordingly, among other things, the aspect is directed to a
machine-readable medium including machine executable instructions for causing a
machine, €.g., processor and associated hardware, to perform one or more of the steps of

the above-described method(s).



42 15. The apparatus of claim 14, wherein said processor is further
configured to: generate a second packet including said information to
be comuM Q&AM sai d determined | P address; and tr di{sii320§74o486
second packet to said device over a network connection. 16. The
apparatus of claim 14, wherein said adqg ss type indicator value is a
multi-bit value used to indicate one of a plurality of different
address types. 17. The apparatus of claim 16, wherein a first

one of said 6}96’{5\%5 fx?"‘?a%ﬁmis%nﬁ)%dﬁﬁéi{?ssﬁoée?rd&&%ed%%ﬁta%diﬁ@%ggﬁéd using
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conf i gur edoreoor morech@beles tu pgfaam the seeghd cossspoading sp @neiongndre nidieods, for
devi ce, access stared address mapg@gg i nfor nntw(r:)n obtai.ned from a

access t er FiaHRIe, YENY ROEFEAEadfFS BASTAURE Ay HARSTYSIOR SRR Some
bet ween an, ﬁ%&?@aﬁﬁsmd&ﬁldei@%ﬁ%gﬁg% rc'ohﬂé%n@qdl’e@?e%t ax"é@e@m a connectmn

correspondl ng 'l ress. ppar at us of ereln
second oneresporse, updaing ess dfynftesma@mmdeam &n as:sssqloemi \alddwhw m)qneess

and wherejn said access point proc Ssor rther confi gur.e
Fod i n ot BRI e B RN e e PEEERA b onpeinh Gaub oG, o
st or ed addécﬁﬁﬁ:ct[@qpféhﬁ&sé “ciéi’érﬁﬁﬁh@&e%‘ﬁ%&' d%@i%nﬁléﬁ’tmr&ﬁ Bﬁidgozfekoﬂ&‘é' ffdating
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conpri si ng;

implemented using machine executable instructions, such as software, included in a
machine readable medium such as a memory device, e.g., RAM, floppy disk, compact
dise, DVD, etc. to control a machine, e.g., general purpose computer with or without
additional hardware, to implement all or portions of the above described methods, ¢.g.,
in one or more nodes. Accordingly, among other things, various embodiments are
directed to a machine-readable medium including machine executable instructions for
causing a machine, ¢.g., processor and associated hardware, to perform one or more of
the steps of the above-described method(s).

[00158] In some embodiments, the processor or processors, €.g., CPUSs, of one or
more devices, e.g., communications devices such as access terminals and/or access
points, are configured to perform the steps of the methods described as being performed
by the communications device. The configuration of the processor may be achieved by
using one or more modules, ¢.g., software modules, to control processor configuration
and/or by including hardware in the processor, e.g., hardware modules, to perform the
recited steps and/or control processor configuration. Accordingly, some but not all
embodiments are directed to a device, e.g., communications device, with a processor
which includes a module corresponding to each of the steps of the various described
methods performed by the device in which the processor is included. In some but not
all embodiments a device, e.g., communications device, includes a module
corresponding to each of the steps of the various described methods performed by the
device in which the processor is included. The modules may be immplemented using

software and/or hardware.



receiving froman airlink, a first packet comuni cated from an access
termnal, the first packet including information to be comruni cated
and an aiYQ2WR/14¥@ ess i ndicating the device to which sBEFEHUS2007/070486
information is directed, said airlink address including an address

type indicator field including an addr type indicator val ue which
43 indicates one of a plurality of sup ted address types to which
sai d address corresponds; and determ ning, as a function of the
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address; an ransni tting the second packet to Sal evi ce over a
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wherein said address tygﬁ,indicator . . L
communications techniques which may be used to provide wireless communications
links between access nodes and mobile nodes. In some embodiments the access nodes
are implemented as base stations which establish communications links with mobile
nodes using OFDM and/or CDMA. In various embodiments the mobile nodes are
implemented as notebook computers, personal data assistants (PDAs), or other portable
devices including receiver/transmitter circuits and logic and/or routines, for

implementing the methods of various embodiments.



value is a multi-bit value used to indicate one of a plurality of
different address types. 22. The conputer readable nmediumof claim
21, wherein a first one of said address types is an access termn
assi st ed XYWL Ppe: and further enbodying nacﬁ?ﬂg$@%@%ﬁ§gble
instructions for, in determning an | P address corresponding to the
device, accessing stored address napping i nfornmation obtained from an
access termnal, said stored address mappi ng i nformati on mappi ng

bet ween an access termi nal assisted airlink address and a
correspondi WHATF 1IsTILARSED 183. The conput er readabl e medi um of clai m
21, wherein a second one of said address types is a network assisted
address type; and further enbodyi ng machi ne execut abl e
instructions for, in determning an | gaf§ess corresponding to the
devi ce, accessing stored address mapping | nformation obtained froma
networ k device, said stored address mapping information mapping

bet ween a networ k addr.ess i ste L. j a
correspondi ng | pKQEF ogso .Opg}gt?g %agceﬁs%%%%iﬂ%f'ﬂ%ﬁ%aﬁﬁﬁ?@%ér ein said
plurality of suppesitieg feddiresdinkypésst padeudesnaticdi@bsom an pidest teoovel,
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indicating the device to which said information is directed, said airlink address

including an address type indicator field including an address type indicator value which
indicates one of a plurality of supported address types to which said address
corresponds; and

determining, as a function of the type of address indicated by the address type
indicator value included in the received airlink address, an IP address corresponding to

the device to which said information is to be communicated.

2. The method of ¢claim 1, further comprising:
generating a second packet including said information to be communicated and
said determined IP address; and

transmitting the second packet to said device over a network connection.

3. The method of claim 1, wherein said address type indicator value is a multi-bit

value used to indicate one of a plurality of different address types.

4, The method of claim 3, wherein said plurality of different address types includes

at least four different address types.

5. The method of ¢claim 3,

wherein a first one of said address types is an access terminal assisted address
type; and

wherein determining an IP address corresponding to the device includes

accessing stored address mapping information obtained from an access terminal, said



44 assisted address type, and a reserved address type. 25. The
met hod of claim 11, wherein the address type indicator value is

followed by a variable | ength address value. 26. The | ai m
25, wher eMP 23U 39Rri abl e Iength address value is a nuP?ﬁggﬁﬁ@%&&ﬁ

including no bits. 27. The apparatus of claim 16, wherein said
plurality of different address types ingludes at |east four different
address types. 28. The apparatus of claim 17, further conprising:
prior to receiving said first packet, receiving said address mappi ng
i nf or mat i onsthredmddresaan®pingt Bifgrimadbn mapping between an access terminal assisted

airlink address and a corresponding IP address.

6. The method of claim 3, further comprising:
prior to receiving said first packet, receiving said address mapping information

from an access terminal.

7. The method of claim 2, wherein a second one of said address types is a network
assisted address type; and

wherein determining an IP address corresponding to the device includes
accessing stored address mapping information obtained from a network device, said
stored address mapping information mapping between a network address assisted airlink

address and a corresponding IP address.

8. The method of claim 7, further comprising:

prior to receiving said first packet, receiving address mapping information from
a network device, said address mapping information providing address mapping
information indicating an address mapping between a network assisted address value
corresponding to another network device and an IP address corresponding to said
another network device, said another network device being a device other than an access

terminal.

9. The method of claim 8, wherein a third one of said address types is a Pilot code
based address type; and

wherein determining an IP address corresponding to the device includes
accessing stored pilot code address mapping information mapping between pilot code

based addresses and corresponding IP addresses.

10.  The method of claim 9, further comprising:



29. The apparatus of claim 18, further conprising: prior to
receiving said first packet, receiving address mapping information
froma network device, said address mapping i nformation providing
address mappi ng i nformation indicating an address mappi ng between a
net wor k assi sted address val ue corresgqnding t o anot her network
device and an I P address corresponding to said another network

devi ce, said another network device being a device other than an
access terni naprior @0ecefniog spidalitst packof, redeaiimg 200t waderiafonmatiarhindatme

of said addr.ess._t i ilot code based dress _type: an .
wherein abvarane MR 4 0Pl Bl s BEHAR e GO R R o isg e o i
i ncl udes aeeessimg stored pilot code address mapping information
mappi ng between pil ot code based addresses and corresponding IP

addresses. 31. The apparatus of claim30, further conprising: prior
to receiving sehdmbitbatorRagket wheRGEh Yo de! StsakiofRrdsOtyReimtd Fé@ervedl 5

W
indicating 45 pilot codes used by at |east sone access points and
addr essesadbeségsondi ng to sai d access points.

12, The method of claim 11, further comprising:
prior to receiving said first packet, receiving reserved address information
indicating a reserved address and an [P address corresponding to the reserved address for

said access terminal,

13. The method of claim 12,

wherein determining an IP address corresponding to the device includes accessing
stored reserved address to mapping information indicating different mappings between a
reserved airlink address and [P addresses, the determined mapping being a function of the
identity of the access terminal from which the reserved address was received as well as

the address value included in the received reserved airlink address.

14, An apparatus comprising:
a processor configured to:
receive from an airlink, a first packet communicated from an access
terminal, the first packet including information to be communicated and an airlink
address indicating the device to which said information is directed, said airlink address
including an address type indicator field including an address type indicator value which
indicates one of a plurality of supported address types to which said address corresponds;
and
determine, as a function of the type of address indicated by the address
type indicator value included in the received airlink address, an 1P address corresponding

to the device to which said information is to be communicated.



32. The apparatus of claim 15, wherein a fourth one of said address
types is a reserved address type. 33. The apparatus of claim 32,

further compri sing: prior to receiving said fi rs%gﬁ@gﬁgﬁg&wgss

recei vi ng WYREW/AEE address i nformation indicating a re

and an | P address corresponding to the reserved address for said
access termnal. 34. The apparatus of gl aim 33, wherein determ ning
an | P address corresponding to the device includes accessing stored
reserved address to mapping information indicating different mappi ngs
bet ween a reser vEkk Sipadatudlof eldiht &4 svirreth $aRl prdcseasefythtivenfigired o ned

mappi ng being a function of the identity of.the access termnal, fro
whi ch the reser vEF4d? éﬁ@nﬁé’éa?"éé‘?ﬁ?‘{fférgﬁé {pdpmagian ¢¢, Be &8‘5“%@@5&8@
i ncl uded i nglingetk@aRdMPAINRSEEYEd airlink address. 35. The apparatus
of claim 14, wherein said plurality of supported address types

i ncl udes at | eastransmitheiccenstmckel de saiddewgseover AVl RNZESEISt ed
address type, an access term nal assisted address type, and a
reserved address type. 36. The apparatus of claim 14, wherein the
addr ess typéé.i ndToasmperavalofielaim 1#pwhowedaildyeddressatypabidesatoe mgiué ischtinkis s

value. 37.,The a ratus of cl aim 36. el id.variable length
addr ess valagvﬁgeﬁgﬁ&PW' gpd@ePﬁ%g@ﬁﬁﬁbgaﬁﬁ%F@§§%§§ﬂygﬁ'apparatug f or
operating an access point, the apparatus conprising: nmeans for
receiving froman airlink, a first packet comuni cated from an access
termnal, the first packet including information to be comruni cated
and an airlink 46

17.  The apparatus of claim 16,

wherein a first one of said address types is an access terminal assisted address
type; and

wherein said access point processor is further configured to, in determining an
1P address corresponding to the device, access stored address mapping information
obtained from an access terminal, said stored address mapping information mapping

between an access terminal assisted airlink address and a corresponding IP address.

18.  The apparatus of claim 15, wherein a second one of said address types is a
network assisted address type; and

wherein said access point processor is further configured to, in determining an
IP address corresponding to the device, access stored address mapping information
obtained from a network device, said stored address mapping information mapping

between a network address assisted airlink address and a corresponding IP address.

19. A computer readable medium embodying machine executable instructions for
controlling an access point to implement a method of communicating with other
communications devices, the method comprising;:

receiving from an airlink, a first packet communicated from an access terminal,
the first packet including information to be communicated and an airlink address
indicating the device to which said information is directed, said airlink address

including an address type indicator field including an address type indicator value which



address indicating the device to which said information is directed,
said airlink address including an address type indicator field

i ncl udi ng an address type indicator value which indicates one of a
plurality of supported address types to which said address
corresponds; and means for deteggining, as a function of the
type of address indicated by the address type indicator val ue
included jn the received air|ink address, an | P address correspondi ng
to the delricates ansi MUSENEfisHPRITPARAGHRSS Pasdo Bdidoaihaddecat erirespays;
The met hog,qof claiml, further conprising performng a different
operation for each of the different address types when determ ning
the | P addr essdeteraminingis aappatieit aktheftyed af addtess indieated hy tieeadsiress égmor
is further figured,to,perform.a di.fferent operatiagn for each.of
the di 11 PdRRL I Bt Ml Gl bR Rl DR Py BLaSBORR e
conput er thedeteibd @ wigch i Diforgladomiskd be tammbgicatedrbodyi ng machi ne
executabl e instructions for performng a different operation for each
of the different address types when determ ning the I P address. 42.

The appargg us Bfe chRbedGeaddBR fleRihhOrNEaNs fOr fpate rembBHﬂQ% machine
conprises neans for performng a different operation for each of the

di f f er ent exgdeipls gnstrygiinsis fgien det ermi ning the | P address.

generating a second packet including said information to be communicated and
said determined IP address; and

transmitting the second packet to said device over a network connection.

21.  The computer readable medium of claim 19, wherein said address type indicator

value is a multi-bit value used to indicate one of a plurality of different address types.

22.  The computer readable medium of claim 21, wherein a first one of said address
types is an access terminal assisted address type; and

further embodying machine executable instructions for, in determining an IP
address corresponding to the device, accessing stored address mapping information
obtained from an access terminal, said stored address mapping information mapping

between an access terminal assisted airlink address and a corresponding IP address.

23, The computer readable medium of claim 21, wherein a second one of said address
types is a network assisted address type; and

further embodying machine executable instructions for, in determining an [P
address corresponding to the device, accessing stored address mapping information
obtained from a network device, said stored address mapping information mapping

between a network address assisted airlink address and a corresponding IP address.

24, The method of claim [, wherein said plurality of supported address types includes

at least a pilot code address type, a network assisted address type, an access terminal
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assisted address type, and a reserved address type.

25.  The method of claim 1, wherein the address type indicator value is followed by a

variable length address value.

26.  The method of claim 25, wherein said variable length address value is a null value

including no bits.

27.  The apparatus of claim 16, wherein said plurality of different address types

includes at least four different address types.

28.  The apparatus of claim 17, further comprising:
prior to receiving said first packet, receiving said address mapping information

from an access terminal.

29.  The apparatus of claim 18, further comprising:

prior to receiving said first packet, receiving address mapping information from a
network device, said address mapping information providing address mapping
information indicating an address mapping between a network assisted address value
corresponding to another network device and an [P address corresponding to said another
network device, said another network device being a device other than an access

terminal.

30.  The apparatus of claim 29, wherein a third one of said address types is a Pilot
code based address type; and

wherein determining an IP address corresponding to the device includes accessing
stored pilot code address mapping information mapping between pilot code based

addresses and corresponding IP addresses.

31.  The apparatus of claim 30, further comprising:

prior to receiving said first packet, receiving pilot code information indicating
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pilot codes used by at least some access points and [P addresses corresponding to said

access points.

32, The apparatus of claim 15, wherein a fourth one of said address types is a

reserved address type.

33.  The apparatus of claim 32, further comprising:
prior to receiving said first packet, receiving reserved address information
indicating a reserved address and an [P address corresponding to the reserved address for

said access terminal.

34. The apparatus of claim 33, wherein determining an IP address corresponding to
the device includes accessing stored reserved address to mapping information indicating
different mappings between a reserved airlink address and 1P addresses, the determined
mapping being a function of the identity of the access terminal from which the reserved
address was received as well as the address value included in the received reserved

airlink address.

35.  The apparatus of claim 14, wherein said plurality of supported address types
includes at least a pilot code address type, a network assisted address type, an access

terminal assisted address type, and a reserved address type.

36.  The apparatus of claim 14, wherein the address type indicator value is followed

by a variable length address value.

37. The apparatus of claim 36, wherein said variable length address value is a null

value including no bits.

38. An apparatus for operating an access point, the apparatus comprising:
means for receiving from an airlink, a first packet communicated from an access

terminal, the first packet including information to be communicated and an airlink
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address indicating the device to which said information is directed, said airlink address
including an address type indicator field including an address type indicator value which
indicates one of a plurality of supported address types to which said address corresponds;
and

means for determining, as a function of the type of address indicated by the
address type indicator value included in the received airlink address, an 1P address

cotresponding to the device to which said information is to be communicated.

39.  The method of claim 1, further comprising performing a different operation for

each of the different address types when determining the [P address.

40.  The apparatus of claim 14, wherein the processor is further configured to perform
a different operation for each of the different address types when determining the IP

address.

41.  The computer readable medium of claim 19, further embodying machine
executable instructions for performing a different operation for each of the different

address types when determining the [P address.

42.  The apparatus of claim 38, wherein the means for determining comprises means
for performing a different operation for each of the different address types when
determining the IP address.



