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[0003] Wireless communications systems often include a plurality of access
points (APs) and/or other network elements in addition to access terminals, ¢.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, ¢.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
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remote device instead of the long address of the remote device. In this manner, the

packet payload is communicated to the AT with the sender being identified using the
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from a remote device via a network connection, said packet including a long address
and information to be communicated; a long address to short address mapping module
for determining a short address corresponding to said long address, said short address
for use over a wireless communications link, said short address including fewer bits
than said long address; a downlink packet generation module for generating a packet
including said short address and said information to be communicated; and a wireless

transmitter for transmitting, over said wireless communications link, downlink packets.
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embodiments. Numerous additional features, embodiments and benefits are discussed

in the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figure 1 illustrates a multiple access wireless communication system

according to one embodiment.
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DETAILED DESCRIPTION

[0020] Wireless communication systems are widely deployed to provide various
types of communication content such as voice, data, and so on. These systems may be
multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources (e.g., bandwidth and transmit power). Examples
of such multiple-access systems include World Interoperability for Microwave Access
(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
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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,
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to a transmit (TX) data processor 214.

[0027] 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.

[0028] 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



poi nt 210 and an exenplary access termnal 250 in a
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[0027] In an enbodi nent, each _data streamis
transmtted over a respective®transmt antenna. TX
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respective synbol streamto provide one or
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ter d upconverts) the analog signals to provide
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Cess erim na ransmt signal's
pﬂ’oeldeétt@a va3gediye KR caret ROER) 252athidired Fhr. 2Babh raceiver (254, ...,
recei ved signal fromeach antenna 252 is ) ) )
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

provide a corresponding “received” symbol stream.

[0032] An RX data processor 260 then receives and processes the Ny received
symbol streams from Ng receivers (254a, ..., 254r) based on a particular receiver
processing technique to provide Nr “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.
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[0037] 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.

[0038] In an aspect, the network comprises access terminals (AT) and an access

network (AN).

[0039] 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.
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agent 310. In addition, AN 302 includes an IP cl oud
312. Thé“hﬁgl%@@%33306 308) are coupled to the IP
cloud via links (314, 316, 318), respectively. The IP
cl oud SIQﬂWsdd@uﬁkmd}Hb:the HA 310 via link 320. An AP
includes a : Network function (NF): o One per AP, and

mul ti pl eOM¥Fser @M ab@iv@tiple MIFRghsoivls a Sinflesingl e NF is
the I P layer attachnment point (IAP) for each AT, i.e.,
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Int xanple o gure 4, N e current
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perfornms the function of the session naster for the
AT. (Pn 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.
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( 404[004412‘?6, Figure 4 illustrates an exemplary network 400 including a distributed AN

402 and an AT 403.

Centralized Network Architecture

[0045] In a centralized architecture shown in Fig. 4, the NF is no longer
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_c 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 ¢ 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.

[0046] 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.
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418 via link 422. NF 408 is coupled to IP cloud 418
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ook up the address
as an IP address to directly address the IAP, or may be used to look up the address of

the IAP.) On a successful access attempt, the AT is assigned air interface resources such
as a MAC ID (Media Access Control Identifier) and data channels to communicate with

that sector.

[0051] 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
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[0056] When, an AT and the session master in the AP negotiate attributes, or
alternatively the state of the connection changes, the new values for the attributes or the
new state need to be distributed to each of the sectors in the active set in a timely
manner to ensure optimal service from each sector. In some cases, for example if the
type of headers changes, or security 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.

State and handoff
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EYRES TR bt Aneh BN 1A@EFH R B& TAP. If only an idle AT can make an L3
handoff, then only the session state needs to be transferred. To support L3 handoff for

an active AT, the data and connection state may also need to be transferred.

[0062] Systems like DO and 802.20, make L3 handoff of the data state simple
by defining multiple routes (or data stacks), where the data state for each route is local
to that route, i.¢., the routes each have independent data state. By associating each IAP
with a different route, the data state does not need to be transferred in a handoff. A
further, even better step, is to associate each NF with a different route in which case L3
handoff is completely transparent to the data state, except for possible packet

reordering.
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pa'q{lgg? @t@.)tcgﬁrfb‘% be 1K Focal to an NF (or IAP) because it is too expensive to
negotiate every time there is a NF (or a L3) handoff. Also the session state is relatively
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.

[0067] 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.
Control vs. awareness of handoff

[0068] A scparate 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
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In SimpleRAN, there are two types of handoff:

Layer 2 or L2 handoff refers to changing of the forward link or reverse link

serving sector (TF).
L3 handoff refers to changing of the IAP,

L2 handoff should be as fast as possible in response to changing radio
conditions. Systems like DO and 802.20 use PHY layer signaling to make L2 handoff
fast.

[0072] 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
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independent route to each NF. Each flow provides multiple routes for transmission and
reception of higher layer packets. The route indicates which NF processed the packet.
For example, one NF may be associated at the TF and over the air as Route A, while
another NF may be associated with Route B. A serving TF can simultaneously send
packets to an AT from both Route A and Route B, i.¢., from both NFs, using a separate

and independent sequence space for each.

[0076] There are two key ideas in the system design to ensure the QoS treatment

for a mobile and its traffic is retained over each handoff mode:

Decoupling of L2 and L3 handoff
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in the system such that the serving AP can deliver
AP§ SADS&hhecadieth dvedah NEPARyer 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 AP1, 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. UserlD: 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.



APs can exchange data over an L2TP (Il ayer two

tunneling protocol) tunnel. IfAPlI has to send a
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AP, then APl first uses the L2TP tunnel to deliver the

packet to AP2, and AP2 delivers this packet to the AT

usi ng a mechani smi ncl udi ng the use of an identifier

bit, e.g., areprocess bit. Simlarly, if the AT has

to send a nessage or data to API, while AP2 is

serdvi RlpwIDt Irsemeddesighethnefsdd grytbe pAf2ntanihinaforesndtlmkipatkets

t, d AP hi ket to.AP| vi L2TP
¢ unnefbickiis dusseal b e PG T dsdhe By P ol iy raraer
1. Usgiould uskhb deliver it RRGt6 a9 AT the user to which
the L2TP packet is addressed 2. ForwardO Reverse: This

fi ef dsiQeminiliies anfe cfeE‘i%nﬁFisiﬁeld he %@?I’ésgﬁt&n inQEydrfi€link
source of the packet.3.” Fl ow D: I% one desi gn, t%ls
fi el dpankytsifpaghe eginatdl ay thenAT b ThaSdcuritpkicplankeinslude an

ackets destined tq t T)., d.t identifies the .
£ P ow Fsgeers Bis SRFyig A SR AT gt e Bt (b ecpHE operation)
packefind #CHoRhcdicldSecurityFiel d: In one design, this
field may be present only in reverse |ink packets
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field. In an aspect, forward Link L2TP Packets are

sammisindah éskwakeliek DRTR@sckict hacit hdapdas 688 nies@gde bysead to the
AP to send and receive a forward |ink L2TP packet.

An
AP The 48 farmpthgappropripi hesdepand sqnd thaHe T packetdo g sgrving AP
. A T :
i IR0 RO oL 16 o NE AR L G R s pocke

theonghngeeARal(ardei-fthe tARBpes not know the identity of the
serving AP, possibly by routing the packet through a

Wdith aalAMadeives 4 fewh@dMnk MEMpaRctAR doectic feisovang efcpar d
link L2TP packet, it does the followng steps 1. If
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L2TP header), it forwards the packet to the current
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central node, - th P) 2. If the AP is serving for
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USINO1f the AP is serving for the given UserlD, it delivers the packet to the AT using
the RLP flow and associated QoS attributes for the given FlowlID (in the L2TP

header).

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 bit is set for that packet. The first step for the AP sending the L2TP packet is

address determination.

[0081] 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 IP address of the AP. This
mapping may be established by



the RLP flow and associ ated QoS attributes for the
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When an AP receives a reverse link L2TP packet, it does the following steps

1. If the AP is not serving the given UserID indicated in a received packet (in the

L2TP tunnel), it ignores the packet

2. Ifthe AP is serving the given UserlD of the received packet, it processes the
packet as if the packet were received from its own MAC (Media Access Control)
layer. The processing of the packet may depend on the SecurityField received in

the L2TP tunnel.

[0083] Figure 5 is a flowchart 500 of an exemplary method of operating an
access point to communicate information to an access terminal. Operation starts in step
502 where the access point is powered on and initialized and proceeds to step 504. In
step 504, the access point receives a signal from an access terminal indicating a short

address corresponding to a long address. Then, in step 506, the access point stores the
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which the access point sends the information to be communicated to the remote device

with the long address to the remote device.

[0086] In some embodiments, the long address is an IP address. In some
embodiments, the short address is a shortened version of the IP address. In various
embodiments, the long address is used for routing packets from said remote device
through a Layer 2 tunnel, and the short address is an address used for communicating

packets over an airlink.

[0087] The remote device, in some embodiments, can be, and sometimes is, a

remote access point. In some such embodiments, the remote access point can have
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device, e.g., a renpte access point. Operation starts
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bits than said short address. Step 610 includes sub-step 612, in which the access point
performs a look-up operation in said address database including information mapping
between short addresses and long addresses. Operation proceeds from step 610 to step
614, in which the access point sends said information to be communicated with the long

address to the remote device.

[0091] In various embodiments, the long address is an IP address. In some such
embodiments, the short address is a shortened version of said IP address. In some
embodiments, the long address is an address used for routing packets to said remote
device through a Layer 2 tunnel and the short address is an address used for

communicating packets over an airlink.



[ 0090] Operation proceeds fromstep 606 to step 608.
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for said access termnal. [0093] Figure 7 is a draw ng

BewehnreQiefifgycecess point 700 in accordance with
vari ous enbodi ments. Exenplary access point 700
i ncl[0eyg aWirdesk essiveeoedvier702pgl an POPM aconiviegligsmipled to

transmtter dul e. 704, a processor. 706
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et I'[%i%(?f w&é\i\@sg @Irahsrﬁlgtgr l‘ﬁgdlﬁb %ﬁ,ee.é, an OFDM transmitter, is coupled

to transmit antenna 716, via which the access point transmits downlink signals to access
terminals. Wireless transmitter module 704 transmits over a wireless communications

link downlink packets.

[0096] In some embodiments, the same antenna is used for transmission and
reception. In some embodiments multiple antennas and/or multiple antenna elements are
uses for reception. In some embodiments multiple antennas and/or multiple antenna
clements are uses 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 point uses MIMO techniques.



[0094] Wreless receiver nodule 702, e.g., an OFDM
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di fferent access termnals (access térnminal 1 address

dgecsb tosmimpg gtate information 742 includes a plurality of sets of state information
corresponding to different access terminals, e.g., different access terminals using the
access point as a point of network attachment, (access terminal 1 state information 744,
.., access terminal N state information 746). In various embodiments, the stored access

terminal state information 742 includes state information including information

indicating that the access point 700 is an access terminal's current active network point

of attachment.

[0099] Long address to short address mapping module 722 determines a short
address corresponding to a long address, said short address for use over a wireless
communications link, said short address including fewer bits than said long address.

Downlink packet generation module 724 generates a downlink packet including a short



access term nal N address database 735). Access
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said access terminal.

[00102] Then, in step 808, the access terminal communicates to said access point
a message indicating a mapping between said short address used by said access terminal
to identify said remote device and said long address used by said access point to identify
the remote device. Operation proceeds from step 808 to step 810. In step 810, the
access terminal transmits information to be communicated to the remote device over an

airlink to said access point with the short address corresponding to the remote device.



[00100] In various enbodi nents, the |ong address is an
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[00105] In various embodiments, the long address is an IP address used for

communicating packets through a Layer 2 tunnel between the access point and the
remote device. In some embodiments, the remote device is a remote access point. In
some such embodiments, the remote access point previously served as the access
terminal's active network point of attachment, and the access point serves as the access
terminal's current active network point of attachment. In various embodiments, the

short address is locally unique at the access point for said access terminal.

[00106] Figure 10 is a drawing of an exemplary access terminal 1000 in

accordance with various embodiments. Exemplary access terminal 1000 can, and
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[00110] User I/O device 1008 include, ¢.g., microphone, keyboard, keypad,
switches, camera, speaker, display, etc. User 1/0 devices 1008 allow a user of access
terminal 1000 to input data/information, access output data/information, and control at
least some functions of the access terminal 1000, e.g., initiate a communications session

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

[00111] Routines 1018 include a mapping message generation module 1022, a

packet generation module 1024, a short address generation module 1026 and a remote



nmet hods, e.g., the nethods of flowhart 800 of Figure
8 and flowchart 900 of Figure 9. [00107] Wreless
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current serving access point, a packet including a
short address corresponding to a renote device and
deviar identifontion omdtked O28mbat/idéringgon | QIPLO8dMW anedddsss database

B Rt S BB e NS A G AR Rer B AR

étﬂjrésﬁdfncﬁﬁgﬁﬁ{ssoﬂl&lg?\&ﬂ?é§es%u@h&n addbdsek (Rin g%h&ss 1 1032, short
transmtted y the wireless transmtter

pdsessdel 034 happlong addicey mrd@ 3t sherbaddigrs naid 8pend hats@ded
PRSI 4 P00kl P BEE BIPRS00

eddvesdisrent, sissvdlatdsnbsy @dt&@@m@snd{t QA drakHek | ni @n@n@ embédiments,
el enrents are uses for receptlon I n sone enbodi nents

Aiespihe stredpisassHranian! s (nfprmeation 184N ncdidspattesntorgation
g%ﬁrr%dégh{ %Héﬂ‘ln%i%daﬁﬂ wlhﬁhsa%ggss ?[ﬁﬁ?fy tﬂ?@ﬁt‘?’en@ n?@fsﬁetwark

S SANE ANt ennas or antenna el enent S are Use
ﬁt@archbmhiffot a@Rsicssinain] (Ocnd edegit dcoess point $otie previous point of
enbosiJLb s, the access termnal uses M MO techniques.

[ooe BFY fpEQress tem%‘d@' Mncl ude, e.g.,
mcro hone keyboard, keypad, sw tches, canera,
spdafkr2] dh@pp@g mespage gdgerntion md@hmleé% ZUBUgend Message

ger .of access t rn1na % 8& [ % 1t HiF
sy SRRRPR SO SRdaben st Lgd PR AFSPHETTER! gty a
£ORtE Abvied aﬂd&ﬁl@hg a@dressfu4Be by @macbs pdis t8eE@Eisy therehbRldevice.
1000, e.g., initrate a conmuni cations session with a

Besket gragiation npdulcal{Bétpsncraics €38 Peeka diEactodtpgrarpte device, said

{.
FRALIRGHA0LT SOELIE. 1, TIRP 0. RERA00. RS0 B0y o
acldecessl 1g&)mmamn worberoduhenidddétbioand ramobendutvedewhoe address
identjfic |on nodul e 1028. ta/informati on 102

g?ﬂ?r?llﬂc?égn Qrignstaleng & 9@(50 SAFTHE @é;ggrqp@p%ng ghort
SARLK tl'lé}gi%rﬁatl{e%te]-MCG 1ﬁggffﬁ§§mgﬁ%éﬁésl@2§-%gtlﬁ&cthy d8Sote

correspon INng palrs of ong addr esses and short
daldeceskieb p(vidmighaddomsdion idaRd is hq»atkeac@msé bS: the wireless

1034 addr e n ort addr

Fodaps modile 1005 PLaRPRE ol dfisss et lani d0d ey hishwiouely
HIRRriéNGE Heesic HBAR RMALDSIseen short and | ong

addresses, e.g., associates |ong addresses and short

add[hsﬁ%?s I Thri6as ! 1%B§dlﬁ{59%dfhgqgﬁgsaddress is an IP address used for

communicating packets through a Layer 2 tunnel between an access point and a remote
device. In some embodiments, the remote device is a remote access point, e.g., from the
perspective of the access terminal 1000. In some such embodiments, the remote access
point previously served as the access terminal's 1000 active point of network attachment
and the access point serves as the access terminal's 1000 current active network point of
attachment. In some such embodiments, the short address is locally unique at the access

point for said access terminal.

[00114] 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



at tines, the stored access termnal state information
1040 includes state information including information

W0 p@i7a#171hg whi ch access point is the current PoOI/O$2001/070614
network attachnment for access term nal 1000 and which
access point is the previous point of network
attachment for access terninat® 1000. [00112] Mappi ng
nmessage generation nodul e 1022 generates a nmessage
i ndi cating a mappi ng between a short address used by
aspectc e szamplensigel ptameiisd@meﬁgaga gcmmicm a;hdm'rctmnanﬂsian steps.

dd to t f t.h
IR Sy g AR I i M R AR AN
ﬂl@ﬁﬁ‘lepﬁﬁ§ ek Sfmﬁleﬁf%ﬁie@%sfn% s@ft{')vﬁféohﬁd%i‘@ &% cobibifhtida Gl %ﬁware
i ncl udi n ort address used @X t he access term nal

amblaﬁrdwanedMany pi/thg abeymdascuesd roethegrdorimdtbedhsiensonantbe be
ted to evice. Short %ddres

mé% eémgl%te(gusnﬁ%ggfﬁl%ligﬁ%%[%ioer%% ctlgnT 8Hc ds peityare t1ncluded in a

grcdhatadable alcdrePaRtiad g nidtastty dedide ass, RAsL effdppmhsk compact
Renpbt e device identification nodul e 1028 i dent Ifies
fise D¥Rpete. gepniEel Ampdnng £ dxiggaerak PEPossrcorpatcr gath or without

h&gﬂu?‘r%?%lggf )ge Poal%ﬁgém&ﬁ%ﬁ eo‘f? rtfi%s Bf“gle"éfb&‘?é &e%énlfe%%géet}r{&{s, c.g.

In ort address to a
adareas snost nodtesuﬁbqnéﬂngly, aienhg dihesthinps, the axteet deiutcted iana

the s stem 00113 n. varl us enbodj ments, .the.lon
HehingLeadadlg gedpim, l ¢ BrCCRGRTIRITRISHP R for causing a

RACKRL S & 'Hr@é’&gbraanh%ys%ﬁla?edtﬂémre hetuas6Mm 8hc &Cﬁgl%%f the steps of

point ‘and a renote device. |In sone embodi ments,
thermboec-deseiibed insthad@sgnot e access point, e.g., fromthe
per spective of the access term nal 1000. In some such

entjodi RNt & vdridas EBBAiMeABaRESs @BtiibedHeedlh attSihpl Gadnt@using
as the access termnal's 1000 active point of network

B ACAAETROEIRY 0 Rerfarar Bis$tops oaitrcspapdiag teiana ¢anere drsikods, for
e T
adaiedas steps hm:ajeltyansmltqmga asniichoracqess, rpaivihg hoonsation
access termnal. [00114] arj ous enbodi nent nodes
FRSRUISF HHY ARG &6t 0% réow%weﬁ%#aé@g@g.aﬁ@%é ARG PiRygch an access
{E%H'Jaﬁﬁasta‘ﬁ a‘eﬁcé S8Rt BSrRRRIGOE E&ﬁfé@t‘ﬂ&i f%ﬂués@ BREarfing a

more net hods of theaspéct, for exanple, si gnal
fmm@etw n@g;onn@s‘is@geug@@s@trc@assgndieot r¢quastsIg Issnuocn:s updating
ste Thu in so enbodi nent s vari ous feat
WO i Ao SR THBUOIGS. 2 Ba e Y1 GS Tl BLed tsink odules.

SﬁEFH BOBNELHay B Hﬁpl@ﬁ%ﬁt\é@ §ing BEHWAR! 18ar@Fard of ARBIBATatieR of
of software and hardwar e. I\/%ny of the above descri bed

prdtvrrsel sndhardeetso Matyegfghe alpvigalescribed 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, ¢.g., RAM, floppy disk, compact
disc, DVD, etc. to control a machine, ¢.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, 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).

[00116] In some embodiments, the processor or processors, ¢.g., CPUs, of one or

more devices, ¢.g., communications devices such as access terminals and/or access



i mpl ement ed usi ng machi ne execut abl e instructions,
such as software, included in a machi ne readabl e

wore@7a#a7such as a nenory device, e.g., RAM fI|BEpYS2007/070614

di sk, conpact disc, DVD, etc. to control a machi ne,

e.g., general purpose conmputer wth or wthout

addi tional hardware, to |npléﬂ%nt all or portions of

t he above descri bed nmethods, e.g., in one or nore

nodes. Accordingly, anong other things, the aspect is
poinscare Gtotlfﬁ)glaed'r’wcﬂﬁrfmemnb@daﬂzﬂ of thedicthods deslcubéday being performed

e O e R o
Qﬁﬁ’% Bfic HDhEcGhodul®, 8k€ @éft@ﬁre&ﬁtﬁiu%%%ﬂﬁ§pﬂrb§@§’or configuration
od(s). [00115] In various enbodi ments nodes
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emnmbcmnmnmmamuesiegtammamdmmgnmdaomneﬁmumnamﬁ&mhnse

determ rce ass nrrent estin esource
ERSERSPP ﬁeﬁ@e SEspg 0 i%ﬁ VapRes iﬁ%%ﬁzﬁ E%JS\R.?F Ha%(f by the
H@\%é"ﬁl%ﬁ{ e IRl 61T I 1R uHS]. MBh R 1ESmayHE nBRARE using

may be i1 npl enented using software, hardware or a
sotvreand/onhapflwaef t war e and hardware. Many of the
above described nethods or nethod steps can be

i 08kt etfumsiayg apdicianHeadsteansoashemiethods aed snpagatus described
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descri bed as bei ng perforned
implementing the methods of various embodiments.



by the communi cati ons device. The configuration of the
processor may be achi eved by using one or nore

woremaliex17 e. g., software nodules, to control pPCLESHOT/070614
configuration and/ or by including hardware in the
processor, e.g., hardware nodul es, to performthe
recited steps and/or control ocessor configuration.
Accordi ngly, sone but not all enbodiments are directed
to a device, e.g., communications device, with a
MWIAJSKSC LMMED iI$cl udes a nodul e corresponding to
each of the steps of the various descri bed nethods
performed by the device in which the processor is
i ncl Uﬁefﬂethd)d‘oﬁ&ﬂ‘é?atﬂfé%n%&es@bbm@f&&%ﬁrﬁ@tﬁ&ﬁe }I8YAtIR to an access
e.g., communicationsdevice, includes a nodul e
tsomnes planeicihgd comprsingof t he steps of the various
descr{'ekc)elglnnea!: hOE St fa?r I'Tgt% b¥ Sal ack Ctelnclln IV\IhI (fO agi%ress
processor 15’ FH¢ B P Qo ny be | npl efentte

'ﬁﬁbﬂﬁﬁﬁﬂ%ﬂﬁbémmMmehﬁddmare. [00117] Nunerous

addi tional, variations on the nethods and apparat us
descr fgeaighgveshgytiaddisss cosrsapging te spiddars address deybe psed for

E&ﬁmﬁﬁfcaﬁdhs%'vgf/\ﬁ Qér%\%t]ﬁlcgtj?&% %niées%‘fd %}ﬁ}ﬂ SAdPess ﬁéﬁ[ﬁﬁg fewer bits
variations are to be considered wthin scope
ﬁmhhﬂdémqnﬁw&mp&matus of various enbodlnents may be,

and in various enbodi nents are, used wth , :
or t holj#kgHt mgéa@éﬂfg)ymaﬁlqn o5 rPOH%wmfﬁt%&W@ F(% cppiypddress to said
andiQbmy@si ous other types of communications
techni ques which nay be used to provide wrel ess
conmuni cations |inks between access nodes and nobile
odes 0 enbodi nents t he access d are .
ot ohhPetOd RS 1 MEPieD AN TATIGAE A AR PIGRS corresponding to
§ROTBHRI adatck OIS IudbNks wi th nobil e nodes using OFDM
and/or CDVA. I n various enbodi nents the nobile nodes
ar e i hpfamirg eokgiprapcetiosin enagliesrdstabpsrisehding defogmation
mat B%%Qttw%eﬁ'ﬁ) a%dttire%ses%lggh PoYdaRLe devices including
F ORI SF T aAnS i gitrearts™an oglc and/ or
routi nes, for inplenmenting the nethods of various
enbodi rent s. WHAT | S _CLAI MED IS, . 1. A nethod of
dper af hagetied o k8 ZpBirther eQmRbyRa ek oesaihiter Hedqigpining a
U ARIGRKE B8 ehBRAThE ] said R TRIAQD cOMPI i si ng:
receiving a pac FOm a renote devi ce, said packet
I ncl uchcoiging d K@l ddr @sbacnd temibioalmadicatingt the Bleort address

communi cat ed; . determ nin short address
YR VH@“E@“%%&%EWb%ﬁﬁaddress to be used for
storing the short address in said address database in a database entry associated

with said long address.

4. The method of claim 3, wherein said long address is an IP address.
5. The method of claim 4, wherein said short address is a shortened version of said
IP address.

6. The method of claim 3,
wherein said long address is an address used for routing packets from said

remote device through a Layer 2 tunnel; and



comuni cati ons over a comuni cations |ink, said short
address including fewer bits than said | ong address;
waee7texansm tting said information to be comuPCTHS®A7/070614
with the short address to said access termnal. 2. The
met hod of claim1, wherein determning a short address
corresponding to said | ong adth ess i ncl udes:
perform ng a | ook-up operating in an address dat abase
i ncludi ng informati on mappi ng between | ong addr esses
and shobetcimedt gwstesldreds isHEnaddeshoeddbr cinanmmi2atinigyrackas over an
cﬁgﬁéising: prior to said step of determ ning a short
E ss corresponding to said | ong address: receiving
a signal fromsaid access term nal indicating the
short address corresponding to said | ong address; and
4t or i hbe methodwdctaimddr ess i n sai d address dat abase in
a dat ahase, enf I AsQHAL sd Mt sal dofengqaddr ess. 4.
The mEthod B CIa m 3, SWRer e $ara Pong agdress is an
| P addhess trénsmithigg BEH hofdradtionl talbecdmmuneiaeidnyisiaihd short
short address is a shortened version of said IP )
adfpss e said aceppetepBinRbclydeciraismiting wivelt Ragaadinclydgd with
I - rom
SEREES Rk pai AHTRIATER hObuL AP BREIR Rl
andwherein said short address is an address used for
ommupj cating packets over an airlink. 7. The nethod
B cl APSShORELEIT 7S APEFHNEA BTG Fosss Roiny nr%wsgv served as
a&h& Q&‘%ssot_@frﬂltnhl'%ﬁv%&%ﬂ@p&ﬁ%ﬁﬂa&ﬁﬂl&ﬂ; Ayl d
Information to be communicated wth the short address
t 0 saivticrmocesbadcessmondseivas huttie scdesatesmingt’s ngrant petokeatetwork
ayl o incluyded with said received packet with a
ﬁ@ﬁh@%%ﬁﬂng#n%} des said shortened address. 8. The
met hoghefeirCdadd $Roft addRBE RilBcaIB hiqRMPEAd a6ESHoiRfoRtaid access
previously served as said access termnal's active
eniek-k poi nt of attachment; and

9. The method of claim 1, further comprising;:

receiving a packet from the access terminal, said packet including a short
address and information to be communicated to the remote device;

determining a long address corresponding to said short address to be used for
communicating said information to said remote device, said long address including
more bits than said short address; and

sending said information to be communicated, with the long address, to said

remote device.

10.  An apparatus comprising:
a processor configured to:
receive a packet from a remote device, said packet including a
long address and information to be communicated;
determine a short address corresponding to said long address to
be used for communications over a communications link, said short address including

fewer bits than said long address; and



wherei n said access point serves as the access
termnal's current active network point of attachnent;

Waee7msgiei n said short address is |ocally uniPCBEUS2007/070614

said access point for said access termnal. 9. The

met hod of claim11, further conprising: receiving a
packet fromthe access term , said packet including
a short address and information to be comunicated to
the renote device; determ ning a | ong address

cor r espondi swgd indorsmitidn $hbe toraidniestsd twathidbe steetaddogss to an
connunlcatlng said information to said renote device,
&L PINY2laddr ess i ncluding nore bits than said short
address; and sending said information to be
connunicated, with the long address, to said renote
devi ce. 10. An appar at us conprising: a processor

nfi r ed t receive, a.packet. . froma renpte .devic
S i IR L T e

hdirés c@ﬁasmﬁdmgtt@ ckiid teigeiddiols iafusther éontigdicdss:
correspandi n to said |long address to be used for
conmmuRFERH B d’@éﬁ’elé@tl% ihithrddigss dagbpserireludigg inferpation

gélﬁg%eﬂ“%h 't‘cgfg?f)gldfe 8 an Bkt M}ﬁl%sgsal d | ong address;

nsmt sai fon to conmuni cat ed mnth
the short address to an access termnal. 11. The
par at us of cl 10, wherein said processor
ter wm@raéussM%Hd PRSECIR g @@ﬁsﬁalf ﬁgfultt%e@avﬁgt}rs%) prior
RAdI L8 of cfetérﬁﬁﬁlﬁgﬁ sﬁ&‘ﬂﬁdlc%gs%‘%n%&boneﬁlgfté’ K4 Fod ORI TP
operatlon I n an address database I ncl udi ng i nformati on
napplngmbeawagmlﬁ@mgamdMC@ssﬂsmamdumamgﬂadmpegdégﬁ

12. The a us oi claim 11, wherein said processor
?@m§BWFh 0@8 logaPddicsso al{qorior to said step of

det er gl thE sibrBatRlidss A6l 6Hi @ 8GdreRIdaRDRQNH laNitdbRs St As@dthted
address: receive a signal fromsaid access term na

withisgidtlongaddiessshort address corresponding to said
| ong address; and

13. The apparatus of claim 12,

wherein said long address is an address used for routing packets from said
remote device through a Layer 2 tunnel; and

wherein said short address is an address used for communicating packets over an

airlink.

14.  The apparatus of claim 10, wherein said processor is further configured to:

receive a packet from the access terminal, said packet including a short address
and information to be communicated to the remote device;

determine a long address corresponding to said short address to be used for
communicating said information to said remote device, said long address including
more bits than said short address; and

send said information to be communicated, with the long address, to said remote

device.



store the short address in said address database in a

dat abase entry associated with said | ong address. 13.
wWab@7apyar at us of claim 12, wherein said | ong BAUDSXE7/070614

is an address used for routing packets from said

renote device through a Layer_2 tunnel; and wherein

said short address is an addr¥ss used for

comuni cating packets over an airlink. 14. The

apparatus of claim 10, wherein said processor is

1%ur t hércoopuiar geadebl e tnoediure embedyiag packiet ckeammbichi@structions for

access term nal, .said packet including a short address
oot Acer Smoird Bl melfediof Rt ding B ofict
EMinGRicaitHs I VicBE tiR hOMBd 8slp@siag.cor respondi ng to said
short address to be used for conmunicating said

i nf or reaciving a racketi fiom e remete device.esaidspickictlintlgdiag dengsaddress
&QPJﬁgingrgyrﬁagjtémtﬁandsaid short address; and send
SH G RFOP et Pon 10 D&M €6muni cated, with the | ong

addr eg&erntifingal softadiess @erespehdiiy toAaidAoPLidliess eababied for
medi um enbodyi ng machi ne execut abl e i nstructions for )
EYRMEBICAEIGNY CXAr Heradyniseiqns link. saphshoreaddross Hstusling fspver bits
&Bﬂgﬁgﬁ dddg Wi tq other comunications devices, the

net hod ¢ rising: receiving a packet froma renote

devi ceanssdttthgpaickieformatididi legomnwuncatatdite ds shod address to an
i nformation to be comuni cated; determ ning a short
AHEPHEENIBRk r esponding to said | ong address to be used

for conmuni cations over a conmunications link, said

short address including fewer bits than said | ong

daldr e$b¢ camphiter readat ¢ midigmseiothimntfSo furthier ombody ilgemachine

commupj cated .wi th e short address to an access .

P MRl g b AclrpgE » BER AT S Bur g e arihlone
dddredsUfol-her enbodyi ng nmachi ne executabl e instructions,

in determning a short address corresponding to said

| ong B@iEirEERE a fagk-uppnctasioniim gn addrewidatibasspaeladinganfopmation

DpRAE HERR ] R AR A GhY g IPadHQETBE T On

17. The computer readable medium of claim 16, further embodying machine
executable instructions for: prior to said step of determining a short address
corresponding to said long address:

receiving a signal from said access terminal indicating the short address
corresponding to said long address; and

storing the short address in said address database in a database entry associated

with said long address.

18. The computer readable medium of claim 17,

wherein said long address is an address used for routing packets from said
remote device through a Layer 2 tunnel; and

wherein said short address is an address used for communicating packets over an

airlink.



mappi ng between | ong addresses and short addresses.
17. The conputer readable nmediumof claim 16, further
wepiadyi7nyg nmachi ne execut abl e i nstructi ons forPCPpUR2907/070614
to said step of determ ning a short address
corresponding to said | ong address: receiving a signa
fromsaid access ternlnallruﬁ%atlng the short address
corresponding to said | ong address; and storing the
short address in said address database in a database
éfht r y Ths saupwtedadabicmsdiioh dfategmaldd fiether erhBodylingemachine
g rea abI medi um of claim 17, wherein said
F%ﬁ m/%d? §ﬁ address used for routing packets

from fe@bldufgemicﬁet%m aR dcBER UG il L@Y@ﬁacgettlﬁélﬁ@lhg adRekt

wherein said short address is an address used for
edshrensiangd anfprgatipadk &t sompainicateddp thei rarotegdevifiie conput er

;i:gﬁ | glimqgfrjl:%u %%%c?drgssrgp}r?sipon {nté r‘eoe gal shor{j Xdc{:&ts ,BQIH?G% for

I OAS ving~a pac

tdremasees sy Jaad ifstalatios & chiPpaeket déwied, vald MehgtaddlRBk including
address and information to be comuni cated to the

PerpRiEs v ideshareaddrasiiidg a | ong address

corre : - I

o AT A% A8 AR SRR QRS ARG o i
smiade Howige. addr ess i ncl uding nore bits than said short

address; and sending said information to be
communi cated, with the |long address, to said renote

devi CR.mdfod 6 SRENAY AfacCREHBIt RBcARAMMAHEAS ﬁlf@l@l‘laﬂfonttg a remote

conmmuni cate i nformation to a rennte device, the nethod
donp, mlmmqhode@eplvsmg a packet from an access

term nal. . sai C |nclud| a sh

ot or a4 B8 TEShabAres g SHE phefb i fahort addross
ghet RFThiatios tfbd QMEmaHeies b BeFdR&PapHtaY tO sai d short
address to be used for conmunicating sai d i nformation

to safidcmeppees lgey pddscsssairasnondig s delskié skort addresditq e used for
com%uglcgt%’ng AHin?S a' datlgrl? % tsaladgmgtsésdewce dsald long address including

more bits than said short address; and
sending said information to be communicated, with the long address, to said

remote device.

21. The method of claim 20, wherein determining a long address corresponding to
said short address includes:
performing a look-up operation in an address database including information

mapping between short and long addresses.

22. The method of claim 21, further comprising: prior to said step of determining a
long address corresponding to said short address:

receiving a signal from said access terminal indicating the short address
corresponding to said long address; and

storing the short address in said address database in a database entry associated

with said long address.



sending said information to be comunicated, with the
| ong address, to said renote device. 21. The nethod of
W@ @707 wherein determ ning a | ong address PCT/US2007/070614
corresponding to said short address includes:
performng a | ook-up operatiopn in an address database
i ncl udi ng information mappin %et ween short and | ong
addresses. 22. The method of claim 21, further
conprising: prior to said step of determining a |ong
28dr e$be pethod yoladini2g, whersai sdidloog addddriess IP adlressvi ng
a signal fromsaid access termnal indicating the
short address corresponding to said | ong address; and
s40riMee ﬁﬂ%&o&'&)‘i"‘cfauﬁ@dr@ﬁ@rein&aﬁ?ﬂh@ﬁ%@@fe§§§s a@ﬁbﬁ&%ﬁ%efsﬁbn of
a database entry associated with said | ong address. 23.
Fhé [reddierd. of claim 22, wherein said |ong address is
an | P address. 24. The nethod of claim 27, wherein
said short address is a shortened version of said IP
2sldr e3Be mebhod Dielaire2nod of claim 22, wherein said | ong
address is an address used for routing packets to said
r emot Bhersi wid long gdéprssas papddress ysgehAairoutigpaghkeds & yaid remote

88h&niﬁ%§t3%9Q%F§E%ha,%ﬂiaddfess used for

conmuni Cc ts’over an airlink. 26. The nethod

of cl a/ihaneﬁﬁsa1d/\khermddresalschnraddTEEeusﬂad\fommmmumcz[tﬁigqiaekets over an
access point. 27. The nmethod of claim 26, wherein said

# e access point previously served as said access
termnal's active network point of attachnment; wherein

sai d access point serves as the access termnal's

2fur r eifibc methodefakimdbk point of attachment; and

wh d t add | | uni t id
o bR Hid B ARG sl AR ol AU AL o8

27. The method of claim 26,

wherein said remote access point previously served as said access terminal's
active network point of attachment;

wherein said access point serves as the access terminal's current active network
point of attachment; and

wherein said short address is locally unique at said access point for said access

terminal.

28.  An apparatus comprising:
a processor configured to:

receive a packet from an access terminal, said packet including a
short address and information to be communicated to a remote device;

determine a long address corresponding to said short address to
be used for communicating said information to said remote device, said long address
including more bits than said short address; and

send said information to be communicated, with the long address,

to said remote device.



28. An apparatus conprising: a processor configured

to: receive a packet froman access termnal, said
w@awka437ihcl udi ng a short address and i nf or mat PORIUS2901I€70614

conmuni cated to a renote device; determne a |ong

address corresponding to said _short address to be used

for comuni cating said informbdtion to said renote

devi ce, said | ong address including nore bits than

said short address; and send said information to be

29muihhe apreditusft diaito28, wdwepimskdd essessby 115 détdroniemgtadong address

devi ce. 29. The, appar,at us .o | ai m.28, wherein said
freesifhe o Wi BPERHRD PRt iaiade” cor reepondi ng
t o sapefsrhod tooRAP S fatioh $n AtidE&Ys da@BAdcaHEI8MinE Yiformation
perform a | ook-up operation in an address database

mappiog beigvcenslorhend long adgpisay bet ween short and | ong
addresses. 30. The apparatus of claim?29, wherein said
processor is further configured to: prior to said step

8. deTh¢ npparags & JHnD RAheRSS s praesoNdifiighdr@osfigded to: prior
short address: .receive a signal from said. access

toevei viel of ¢riTTERRING § lenecaddrrsp eorsenPRARS KuvaibeosisidgSt o
sai d %e%@ige g@ gfsﬁém%gﬂ da%%éa%% ‘?erhl%l ﬁﬂi%a"tin %s‘ﬁ%’)ﬁ &'d@mregﬁ' d

address database 1n a da ase entry assocl ate
sardpoatingg woddidleag addressThel appar at us of cl ai m 30,

wherein said | ong address is an | P address, 32. The .
appar %tmfstﬁ%gh%“f aiitirsen saheddrn ataba B g sy esagited
FadeRSoMSaflirdQr routing packets to said renote device
through a Layer 2 tunnel; and wherein said short

address is an address used for communi cati ng packets

Slrooa] PPt o i, R P s Crgp Tadees.

controlling an access point to inplenent a nethod of
comuni cating with other comunications devices, the
At hodheapnerdtes efplaimed®i vi ng a packet from an access

term Qvﬁler’einss%iicp loﬁgghc?rtessi i %Ill gg&rgsgs Red Poc%rrg)ut?n%dﬂa%l%es’[s to said remote

device through a Layer 2 tunnel; and
wherein said short address is an address used for communicating packets over an

airlink.

33. 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 a packet from an access terminal, said packet including a short address
and information to be communicated to a remote device;

determining a long address corresponding to said short address to be used for
communicating said information to said remote device, said long address including
more bits than said short address; and

sending said information to be communicated, with the long address, to said

remote device.



and information to be comunicated to a renote device;

determ ning a | ong address corresponding to said short
wW@owras¥1t o be used for comuni cating said i nf BETEHS200T1070614

to said renote device, said | ong address including

nore bits than said short address; and sending said

information to be connunicatéﬁ% with the | ong address,

to said renpte device.34. The conputer readabl e nedi um

of claim 33, wherein determning a | ong address

sér r eSphooahmgert roadahl dmsdiomt of atkdmess wihacinuditsmining a long address

erform.ng a | pok-up ,operation in an address dat abase
BﬁgﬁﬁﬂghﬂgFH?H&%QFﬁ%ﬂ“%%ﬁ%hﬂ@gbetmeen short and |ong
addr e5&esmidPa lobREupCSHFRHOR in he AgtaBls@latmBaicUitafing lidfofhation
34, further enbodyi ng machi ne executable instructions

mepping brtgreen shavhindl longpddtssdet ermi ning a | ong addr ess
corresponding to said short address: receiving a
signal fromsaid access term nal indicating the short

asldr eShe esmpiasiendibigmediumed d1dierngl, agdthee s®bod il machine
storing the short address _ in said address database in

axcgaehlsaBurIeHORS fos IS IE fataidistap Phdeeminingpdongiedsss.
&ﬁmﬁﬂpgggga tEhokeadakl.e medi um of claim 35, wherein

sal ress is an | P address. 37. The conputer
r eadatdceivingdi signabd froad siidmddbss tednanaiindisaing the sigoraatiliress s
is an a dress.%ged for routing packets to said renote

eRITGsERNding Ougid lang addrsspaidinnel ; and wherein said

short stélqﬁié 83Shbs aédﬂrei ngrsﬁggdﬂl%%jdeft%as@ YRRt bl‘ﬂgy associated

packets over an airl An access point for

wathsaidilosg addgessnf or mati on to an access term nal,
conprising: a network interface for receiving a packet
froma renote device via a network connection, said

packetrné Bethpiebmn@adiblOomediahdsfesemaysd whbfea fid i0dB all@cheis an IP
communi cated; a |ong address to short address mappi ng

pdsiesse for determining a short address

37. The computer readable medium of claim 35,
wherein said long address is an address used for routing packets to said remote
device through a Layer 2 tunnel; and

wherein said short address is an address used for communicating packets over an

airlink.

38.  An access point for communicating information to an access terminal,
comprising:

a network interface for receiving a packet from a remote device via a network
connection, said packet including a long address and information to be communicated;

a long address to short address mapping module for determining a short address
corresponding to said long address, said short address for use over a wireless
communications link, said short address including fewer bits than said long address;

a downlink packet generation module for generating a packet including said
short address and said information to be communicated; and

a wireless transmitter for transmitting, over said wireless communications link,



corresponding to said | ong address, said short address
for use over a wireless communications |ink, said
WG b@rii4¥dtr ess i ncluding fewer bits than sai d PCHES2007/070614
address; a downlink packet generation nodule for
generating a packet including said short address and
said information to be conmu E)cated; and a wrel ess
transmtter for transmtting, over said wreless
communi cations |ink,downlink packets. 39. The access
povminkgfackétai m 38, further conprising: an address
dat abase, accessible to said |ong address to short
address mappi ng nodul e, including stored information
39$SOCTRS hdrdsd gt ARSI furdBHcchtidingaddr esses.  40.
The access point of claim39, further conprising: a '
wi r el esaddressalaipbascnagasseble r saidklvapviddrgsstoshe afdressonapping
rsnai dl AGeham ts?rrna 1nn(|a | Qidh%gstoi f} nt bh SaLa {et Sea%dr Jort addresses
R R G R R T e R E T I -
updati ng nodule for storing the short address in said
address dat abase in a database entry associated wth
4&i d Thnhgccssrcnasiof cleym 3PpBirthepeanaprangit of cl ai m 40,
wher ej . i i . P. . .
acoeas ibRrispgy AANETEr R Al b RS0 ey Wmina
inglicatisg) dretshoe dddresssdovres@fndany td shil ladpadessss; ahd. The

access poj nt of cl ai 0, wherein said | ong. address is
an adafee ésaggaat%n@rm% fargtopag s JopdBaR o dpddress database
{nea[@itﬁoag@é’ﬁt%?\/\%Mat%é‘kx}ilth%ﬁﬁi%% PRI, through a Layer 2

tunnel ; and erein said short address is an address

used for conmuni cating packets over an airlink. 44.

T er ABER% R et s Ukt BrBadficd igh 1P e

backhaul |ink, said renote device being a renote

access point. 45. The access point of claim 44, '
f2r t h&he aesapynoditred clasmd ewherstessyd shertrddess istagghertened version
Bpfgﬁfp%dd%%&inc!uding state information including
I'ntormat1 on indicating that said access point is said
access termnal's current active network point of
attachnent; andwherein said short address is locally

thi quéhapcesss R €dmdfi nt for said access

wherein said long address is an address used for routing packets between said
remote device and said access point through a Layer 2 tunnel; and
wherein said short address is an address used for communicating packets over an

airlink.

44. The access point of claim 43,
wherein said network interface is coupled to said remote device by a backhaul

link, said remote device being a remote access point.

45. The access point of claim 44, further comprising:
stored access terminal state information including state information including
information indicating that said access point is said access terminal's current active

network point of attachment; and



termnal. 46. The access point of claim 38, further
conprising: a wireless receiver for receiving a packet

wo e@nigd11access termnal, said packet includi nBCHUSIN0T/070614
address and information to be conmunicated to the
renote device; a short address to |ong address mappi ng
nodul e for determning a Iongjoaddress corresponding to
said short address to be used for communi cating
information to said renpte device, said | ong address
i ncl udhagimsudeshort sldtdvars lsailly whpretat saddresss panidfoasaid access
unnel ed packet generation nodule for generating a

40Kt to be sent to said renpte device, said tunneled
packet generation nodul e generating a packet
including: i) a long address determned froma short
4@dr e$he acn:@mmzem afiglag r%c@%ﬁc%@mmftg and | i )

|nformat|?nto omuni- cat ed

the r e(gvéﬁev é%recglvg or {eﬁ:g%vm% Pacgg dilr?rﬁ an aﬁcers% aij salr& packet

lisRdirtg0a g@hezrdme@e atdafdrongoaddibessinmaicatdd toanhe e&ﬁote device;
pol nt f or comruni cati n infornmation to an access

t er i ﬁahlort %‘iﬁﬁ?ﬁﬂlt‘é lomg:ad walkpm&fr@fiﬂl&cf@r deigrryninga long address
E(ﬁ‘?e% 551%{1 adef%?g elﬁg& ?or%g}fnﬁﬁné/a'tlg %fgﬁﬁ%ﬁj}kto said
conn Sal pac I ncl InNg a ong a ress an

ranfone dmweo salti torpeaddenmimlcikigaprd ghaddicedoritaldshgrand
address neans for determ ni short .addr ess

corred B&ﬁla#aﬁ@a‘flﬁt gg}@&ﬁ}%ﬁ@ﬁﬁ@%@é%ﬂ@f%@}%& fsﬁttto 2 grude said

fMotdg&iQY §£1d@uﬂﬂe[e% éﬁﬂg’et Qﬁg}&mncrﬁgdhﬁ@%eﬂe'rﬁ asﬁ’dcﬁet including: 1)
short address inclu ewer bits than sai

adﬂg@slgl;essjmdmmcﬁd fmmleea]hogadéneai mn@tdmémpsreggwed packet and 11)
B hn O nae PR b pR S BEh e Mt FERRE PRl tha

e[S MtHet shbd ad @8y ussdkdl dbiGhe e 168MBdésgat i ons | i nk,
downl i nk packets. 48. The access point of claim 47,

further conpr|5|ng addr ess database means, accessible
Y9 SaA% el §01n9 for C?Itn%lr caltnqg in(fo atloglton gngéc%‘g]set%lfmmal

I nf ormat i on” assoct at | ng addr esses an

eslgpesses. 49. The access p0| nt of claim48, further
conprising: wreless receiver means for receiving a .
si gn apetfvpgmngegfa@e Hearsior fecehiingsd packet from a remote device via a

network connection, said packet including a long address and information to be

communicated;

long address to short address means for determining a short address
corresponding to said long address, said short address for use over a wireless
communications link, said short address including fewer bits than said long address;

downlink packet generating means for generating a packet including said short
address and said information to be communicated; and

means for transmitting, over said wireless communications link,

downlink packets.

48. The access point of claim 47, further comprising:
address database means, accessible to said means for determining, including

stored information associating long addresses and short addresses.



i ndicating the short address corresponding to said
| ong address; and neans for storing the short address

WO poo3asxi1addr ess dat abase in a database entry PCT/US2007/070614
associated with said | ong address. 50. The access
poi nt of claim49, wherein sajd | ong address is an
address used for routing pac s between said renote
devi ce and said access point through a Layer 2 tunnel;
and wherein said short address is an address used for
¢dmuithe acdesspopatek etesmahefurther enmprismg: 51. The access
poi nt oflclain147 further.conprlsigﬁ: W rel ess ol
r ecei VEFIHREREVFTgPens (¥ IoPHY MR 2 SR et O gl agRSS dpue
IRidating@the sha ddPREKRrebpunldidi t89aid 1SKPsddr&ddi@ss and
information to be communi cated to the renote device,;
shor t mgaieh fes storing thersgor dddresssinsaidpiddegshéainalse oya database entry

det er mi, ni. a,1.0on ddress corresponding to said short
%ﬁayggg“?@gﬁguﬁn%gdﬁg?‘connunicating information to

said renote device, said | ong address including nore
bits than said short address; and tunnel ed packet
g&ner Ab¢ accreRiy o sligéfer at i ng a packet to be sent to

sai d Gvﬁgf‘anesagcfl\éin Gddrig ig ah H&m@%sel%e ?&%@étu%e&%ﬁag bQWeen said
nodul e generating a packet 1 ncluding: | ong
ealahite dovickedmelrsai dvededs point shretngir 4 Laytd 2essndl;ramduded in a

recei ved packet and ii).information to be canmuni cat ed

whi ch™eesth yeed hedich FFS% Wémraéié@%wﬂ&%mmwa%ﬂng packets over an
hipglwded the short address used to determ ne the |ong
address. 52. A nethod of operating an access term na

to communicate information to a renote device through

access point, the.nmethed.conprising: conmunicating
06 oarhe BBy il rebeuse Tt ng a mappi ng
bet wegircRsSROEI crad g I8r re6QHInRY pasikd fRGEASSecbRItBinfAAl, said
to identify the renote device and a | ong address used

packstingludmgasshopn@iddiess andi ig@amptign todicd-opunttieaterbip theremote
gggctransnitting information to be comunicated to
Sal'd’renote device over an airlink to said access

poi nt shurt 4ddEdse tsloag bd @dsy asHitoOmeasIondétagnihidgdbal address
renote device,53. The nethod of claimb52, further . )
egFpPordingto ssidoiorqdiiebiorheryseh farepPIHE EngatRArmaatioy to said
Rl d@\nge, kag %I%d'ﬂird?e%§ ﬁﬁ‘lddﬂlgamg?et‘tﬂgQE?ﬁl said short address; and

tunneled packet generation means for generating a packet to be sent to said
remote device, said tunneled packet generation module generating a packet including: 1)
a long address determined from a short address included in a received packet and ii)

information to be communicated which was included in the received packet that

included the short address used to determine the long address.

52. A method of operating an access terminal to communicate information to a
remote device through an access point, the method comprising:

communicating to said access point a message indicating a mapping between a
short address used by said access terminal to identify the remote device and a long
address used by said access point to identify said remote device; and

transmitting information to be communicated to said remote device over an

airlink to said access point with the short address corresponding to said remote device.



included in said access termnal. 54. The nethod of
claim53, further conprising: prior to comrunicating

W@ 2a00d/1485¢5age i ndi cati ng a mappi ng, gener ati ngPGEUS2007/070614
short address fromsaid | ong address, said short
address being a shortened verg%on of said |long
address. 55. The nethod of cl& m 54, wherein said |ong
address is an | P address used for conmunicati ng
packets through a Layer 2 tunnel between said access
poi nt and said renote device. 56. The nethod of claim

, rei ai.d. remmt evice is a renote access
ggi nwﬁ%%e{h?ﬁ@fﬁ&fﬂgg’ @'1“ E1 PR'BES wherein said renote
accessoRRd Hiomi@bh i IRIWEH s8Rl hdHAnd(iRSRldresses in a database
termnal's active network point of attachment; wherein

wgluded brwsdageessicrngisplves as the access terminal's
current active network point of attachnent; and
wherein said short address is locally unique at said

84.cesThpniethodfoPlagdisd, AeessonigisiAignal . 58. An

apparatus conprising: a _processor configured to: . )

comupiiee sompuRiragipg said message indipating agRanpig, egRarigsaid

%%‘PPAJ&Q?SE’ WS ]%ng Q&&Jessagﬂg gﬁoéT y(ﬁﬁgss kB\éi %Ql ﬁ%‘c‘sﬁgr?e%l version of
ermnal to 1dentify a rénote device and °a ong

seddltomgaddsed by said access point to identify said
remote device; and transnmit information to be

communi cated to said renote device over an airlink to

591 d RECARTORVRIaiMsuNwhO8iInSARS lon2AEESSs GOIPF SRRORIADfor

to said renote device.59. The apparatus of clal m 58,
védTemenicatsey phopete dessglr a Laydr Artuimest betoren spid eccesopoist amdesaid
ig%grgation mappi ng between said short and | ong

®©8¥9e%i n a database included in said access
termnal. 60. The apparatus of claimb59, wherein said
rocessor is further configured to: prior to '
ormuhheacthed of glagm 78 swheyein; sath r@motmfgevspermp BITARFC access point.
generate said short

57. The method of claim 56,

wherein said remote access point previously served as said access terminal's
active network point of attachment;

wherein said access point serves as the access terminal's current active network
point of attachment; and

wherein said short address is locally unique at said access point for said access

terminal.

58.  An apparatus comprising:
a processor configured to:
communicate to an access point a message indicating a mapping
between a short address used by an access terminal to identify a remote device and a
long address used by said access point to identify said remote device; and
transmit information to be communicated to said remote device
over an airlink to said access point with the short address corresponding to said remote

device.



address fromsaid | ong address, said short address

bei ng a shortened version of said | ong address. 61.
wWab@7apyar at us of claim60, wherein said | ong BAUDSNE7/070614

is an | P address used for communicati ng packets

t hrough a Layer 2 tunnel between said access point and

said renote device. 62. The aﬁbaratus of claim®6l,

wherein said renbte device is a renpte access point.

63. A conputer readabl e nmedi um enbodyi ng machi ne

execut abl e instructions for controlling an access

STher TEbHHAIELR] GHE HoNTELL! SR RErbY oMBAPE HSd
COMMUgbEAhioihatiéh ARpHRAE BSSvRRLNY sﬁorﬂ?&ﬁ%ﬁg allieésetd N@atabase

a mappi ng between a short address used by said access
mehudea &1 saibaqegssritiniipala renot e device and a | ong

address used by said access point to identify said

renote device; and transmtting information to be

60 MMUThE apReatiPofSdith 3% Mkt M pRCOOBF isdirtidricbhfigurtdto:
said access point wth the short address correspondin

to saPdoitesameissiipg saig message IRBeAE SrMRPiREa BPReTate said short

Méﬁ{%ﬁ sdill D Bdresd WAHAGE gg@’ggsyge' Q%%Weﬂ?d \6er1]rsion of said long

execu e I nstructiadns for: ring informati
akdogdsng bet ween said short and | ong addresses in a
dat abase included in said access termnal. 65. The
conmput er readabl e nedi um of claim 64, further

§rbody}, 0g, RGN S¥e1 8% Wt En 418 IdndGiRES sfaQ" P RAARESs dsed for
communi cat'i ng sai d nmessage i ndicating a mapping,

genepaicatg smkets dhrough abiayee Sgurimed hetsaenl sdid ageeasiptnatsand said
sai hort address being a shortened version of said

F%%ge Wdf%ess. 66. The conmputer readabl e medi um of

cl aim 65, wherein said |long address is an | P address

used for conmuni cating packets through a Layer 2 '
punneThpennsesns eflamglc sdsroppbaid ramaic deyiee isarremete access point.
device. 67. The conputer readable nedi um of cl ai m 66,
wherein said renote device is a renpte access point.

68. AAnehtpateretadable maddiutg caiboadywiae sschiBt BkdvatablDinstructions for

E:OGn(%reolll\i/neg a{nngcgésg?érlnggalftor ?an)lgmregt?rtngthod of communicating with other
communications devices, the method comprising:

communicating to an access point a message indicating a mapping between a
short address used by said access terminal to identify a remote device and a long address
used by said access point to identify said remote device; and

transmitting information to be communicated to said remote device over an

airlink to said access point with the short address corresponding to said remote device.

64.  The computer readable medium of claim 63, further embodying machine
executable instructions for:
storing information mapping between said short and long addresses in a database

included in said access terminal.

65.  The computer readable medium of claim 64, further embodying machine

executable instructions for:



devi ce through an access point, the nethod conpri sing:
receiving fromsaid access point a packet including a
W@ bert4xddr ess corresponding to said renote deRCTESHAT070614
information fromsaid renpte device; and identifying
the renote device which provigfd the information by
mappi ng the short address to | ong address which
uni quely identifies said renote device, said |ong
address including nore bits than said short address.
69. Theometchmdhuwicathgsard 6&ssaghendéatingdendriping, ggnariteng said
renpt e devi ce ich ovi de he inpformation i ncludes:
TS el Lo Bg el SR bl ad B S e or oy of
sl RniyalbHREs. Meppi ng bet ween said short and | ong
addresses. 70. The nethod of claim69, further
conprising: prior to receiving said packet,
nmupj.cating a age ..t o i.d cess. poin -
Pt cart e AR ReRFR R RS B A UG CRAPEICHH! jopg gadross s an P
adiilssssesor dmmikatie patteBithiolgh MLAGsr X tuhbd) @etween said access
can;isin , prior to comrunicating said nessage,
B¥A Iﬁitﬁaﬁjgfeg@fwddeé’liﬁ?rt address fromsaid | ong address,
said short address being a shortened version of said
| ong address.72. The nethod of claim 70, wherein said
bbng abdc@aputesreadubldmadidmess]disied, ivberecosaidirtnead dedce is a
ackets through a Layer 2 tunnel between said access
g%@ﬁ?a%ﬁﬁﬂgﬁmd remote device. 73. The nethod of claim
72, wherein said renpote device is a renote access
point. 74. The nethod of claim 73, wherein said renote
a6t cess mpahod ofomvitmgsinacsess ethizd temicelvaodessation from a remote
éenwu aI'E active neﬁygrk1§oint of. .attachnment; wherein
QiieF REMS AN 3575 PYBR Mot RIMBUYR%S termi nal ' s
Cur r eftlceidfilol f¥din REHWOENKs POihNA pikeintmeMFBNhortadress
wherein said short address is locally unique at said
ereaspendie fotsafdolemedd dpvarscad snfoanatianairom pgid raote device; and

appar 1adtth§fy%9g%E Iresnllontg de@c® \r)vgf:cﬁspsr'&;ideccp t%fe iirgfg{rggiotll%y mapping the
short address to a long address which uniquely identifies said remote device, said long

address including more bits than said short address.

69.  The method of claim 68, wherein identifying the remote device which provided
the information includes:
accessing a database in said access terminal including information mapping

between said short and long addresses.

70.  The method of claim 69, further comprising:
prior to receiving said packet, communicating a message to said access point

indicating a mapping between said short and long addresses.

71. The method of claim 70, further comprising, prior to communicating said
message, generating said short address from said long address, said short address being

a shortened version of said long address.



receive froman access point a packet including a
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renot e devi ce which provided the information by
mappi ng the short address to $.Iong address which
uniquely identifies said reno % device, said | ong
address including nore bits than said short address.
76. The apparatus of claim 75, wherein said processor,
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apparatus of claim 76, wherein said processor is
further configured to: prior to receiving said packet,
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The apparatus of claim 77, wherein said | ong address
is an_| P address used for conmuni cating packets
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{nfor tion fromsaid renote device; and identifying
H8"¥enpt e device which provided the information by
mappi ng the short address to a | ong address which
uniquely identifies said renote device, said | ong
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81. The co I bIe nedi um of claim 80, wherein
identifyinnB#ﬁg$or&) luggJPce whi ch provi ded the

i nformation i nctddcies froacaessbagpomtdaiaabasecliding akkbrt address
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mapping the short address to a long address which uniquely identifies said remote

device, said long address including more bits than said short address.

76. The apparatus of claim 75, wherein said processor, in identifying the remote
device which provided the information, is further configured to:
access a database in an access terminal including information mapping between

said short and long addresses.

77. The apparatus of claim 76, wherein said processor is further configured to:
prior to receiving said packet, communicate a message to said access point

indicating a mapping between said short and long addresses.



executabl e instructions for: prior to receiving said
packet, communicating a nessage to said access point
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82, wherein said long address, is an | P address used
for conmmuni cati ng packets thrﬁﬁgh a Layer 2 tunne
bet ween sai d access point and said renpote device. 84.
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device which provided the information includes:

accessing a database in said access terminal including information mapping

between said short and long addresses.

82. The computer readable medium of claim 81, further embodying machine
executable instructions for:
prior to receiving said packet, communicating a message to said access point

indicating a mapping between said short and long addresses.

83.  The computer readable medium of claim 82, wherein said long address is an IP
address used for communicating packets through a Layer 2 tunnel between said access

point and said remote device.

84. The computer readable medium of claim 83, wherein said remote device is a

remote access point.



90. The access term nal of claim89, wherein said
renote access point previously served as said access
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current active network point of attachnent; andwherein
said short address is |ocall 'bnique at said access
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renot e devi ce; packet generation nmeans for generating
data packets directed to said renote device, said
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afed®ans for transmtting said mapping i nformation
nmessage and generated packets to said access point.
93. The access ternminal of claim91, further

npr i S nf.ormati on
fgrgppi Jrrﬁ %te%\sgt%%ggl 30 n%% ]% Fonggﬂsdn ‘esses. 94. The
access shiet Mddieds goferafici Mv@de fdrhbh&ling ® Mgl adiRgs to generate a

corresponding short address therefrom.

88. The access terminal of claim 87, wherein said long address is an IP address used
for communicating packets through a Layer 2 tunnel between said access point and said

remote device.

89. The access terminal of claim 88, wherein said remote device is a remote access
point.
90. The access terminal of claim 89,

wherein said remote access point previously served as said access terminal’s
active network point of attachment;
wherein said access point serves as the access terminal's current active network

point of attachment; and



nmeans for shortening a |l ong address to generate a
correspondi ng short address therefrom 95. The access

W@ 20orirggah7 of cl ai m 93, wherein said | ong addr eRGI/US20811070614
| P address used for communicating packets through a
Layer 2 tunnel between said access point and said
renote device. 96. The access*terminal of claim9 1
further conprising: wireless receiver nmeans for
receiving fromsaid access point a packet including a
shor t wadtmessd gwortraedpendi logpllyomnsqicdit sadatesdevnicier smd access
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short address corresponding to said remote device and information from said remote
device; and

a remote device identification module for identifying the remote device which
provided the information included in the packet received by the wireless receiver by
mapping the short address to a longer address which uniquely identifies said remote

device in a system including said access point and said remote device.

92.  An access terminal for communicating information to a remote device through
an access point, comprising;:
mapping message generation means for generating a message indicating
a mapping between a short address used by said access terminal to identify the remote
device and a long address used by said access point to identify said remote device;
packet generation means for generating data packets directed to said remote
device, said packets including a short address used by said access terminal to identify
said remote device and information to be communicated to said remote device; and
means for transmitting said mapping information message and generated packets

to said access point.

93. The access terminal of claim 91, further comprising:
database means including information mapping between said short and long

addresses.

94. The access terminal of claim 92, further comprising:
means for shortening a long address to generate a corresponding short address

therefrom.
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95. The access terminal of claim 93, wherein said long address is an IP address used
for communicating packets through a Layer 2 tunnel between said access point and said

remote device.

96. The access terminal of claim 91 further comprising:

wireless receiver means for receiving from said access point a packet including a
short address corresponding to said remote device and information from said remote
device; and

means for identifying the remote device which provided the information
included in the packet received by the wireless receiver by mapping the short address to
a longer address which uniquely identifies said remote device in a system including said

access point and said remote device.



