WO 2008/ 013890 PCT/ US2007/016800 [0001] METHOD AND
APPARATUS FOR FACI LI TATI NG | NTER- NETWORK HANDOVER

wQ 0@8/2}13850 ELD OF | NVENTI ON [ 0003] The present PCI/ERL00T0N6800
is related to wirel ess comruni cati on systens. More
particularly, the present invention is related to a
nmet hod and apparatus for facilitating inter-network
handover. [0004] BACKGROUND [0005] The | EEE 802.21
group includes nmechani sns and procedures that aid in
t he execution and managenent of inter-system
handovers. In particular, IEEE 802.21 defines three
mai n services that can be accessed by nobility

nmanagenment _ | appl.i ns in order to aid in the
ofiagement METHABHEND ARE %Lw?\gﬁ% HoR Fadudrative

di scovery and sysmﬂf‘% WKMEQ Be services

are event service (ES informati on service (1S) and

0@%#hrand service (CS).F IJDt%é%WéFéWWQ@s share an
[oboFor t antI‘h‘ét}ﬁ’Eé’éﬁtqhkréﬁhGn ‘i@retlmh %Wel@é@c&ﬁhhﬁﬁéﬁi’on systems.

using a comon uniform interface with respect to

Mpreoppydiculardy. fherrresenigarentden isrelated tomametochand appazatus for
fa&ﬁ‘ﬁéﬂﬁﬂ% ageemwak AHRAGr, L he conmuni cation with

respect to the core network. [0006] The delivery of

event services and the generation of commands is
[O%U‘HI cally determ ned by tﬁﬁ}ﬁb@fﬁDi s be triggered

ased on the prevailing aracteristics of the
[000Rler | yi AletlEHMB0DEY grqummludeé@¢0}nangsm%3hd oresgiduses that aid

R e e

80221 défistesgihize® maipeervicenthatcanltel aqcesseddnyi wobility management

(1\@7[5 %’?ﬁ% i {HOPABP €5 aid ﬁaghetathgnéé%%exgtg . dovef ioi‘&%tions and

ayers. Wever,

systean idiscowenyoand csystenmsel@eﬁcm.i Fenbtmgvthésessereicentage @vent service
retrL d ener at. ?e re no

( %?oce:fgnraetgo or° unc ona “9"%8 gsgﬁ‘pelgggceg r‘i&g tg?'se services share

art mnpdsﬂantj pharactaydicin Hwneﬂlegran'erﬂediwned @sing a\cotedolyniform

infqHfact gpnotestit o, Bropeutte Beemolranyaiees drire Sdivios access
teclimlogies gl eppanttigecoenaiaicatioanwitheesprbe tb yhe gore network.

[08 si cal Trhesé)elh %%S' o%re%ege Ssg%g& gn% the generation of commands is
typically determined by which event is be triggered based on the prevailing
characteristics of the underlying technology. These underlying technologies may be
3GPP, 3GPP2 and IEEE-based wireless local area network (WLAN), (e.g., IEEE
802.11 or 802.16).

[0007] The IEEE 802.21 specification outlines various triggers and commands
that are sent to and received from upper layers. However, the IEEE 802.21
specification does not describe how these events and commands are triggered and
generated. There are no procedures or functionality to generate triggers toward
upper layers, based on information provided by the 3GPP or 3GPP2 underlying
layers. In particular, IEEE 802.21 does not describe how events and commands are

triggered and generated when the underlying physical resources are based on 3GPP
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-1 WD 2008/ 013890 PCT/ US2007/016800 or 3GPP2

technol ogy. Therefore, it is desirable to provide a
woreiokoBsP@Or generating these triggers. [0008]PSUNRARY016800

[ 0009] The present invention is related to a nethod

and apparatus for facilitating inter-network

handover. The net hod conprises receiving a first

network service primtive. The first network service

primtive is then mapped to a second network service

rimtive. []001 BR| EF . DESCR| PT| ON OF THE DRAW )

or %&ﬁgﬁ t%gnﬁiogyd ghﬁr&jese» macy ek SHOR Wg»rswdewempmpéﬁ% gpperating
thesw/triepdrad fromthe followi ng description of a

preferred enbodi nent, given by way of exanple and to

be understood in conjunction with the acconmpanyi ng
[000SW ngs wherein: [0012] FE@MMARYShows an exenpl ary

Wi rel ess _comuni cation system_including a wreless
[000Unsni t Mheckresant Anyertigrrig related de panppthodaand apparatus for
fadit LS SntdREdiwork CRafdve?! KTh¥LAMhAP coﬁ%?fsbg %@Qviﬂh a first

accordance with the present invention; [0013] Figure
nepwprk gervigeqrimitaye. pThe firdinegwark sgrvigermitiyeisdhen mapped to a
AMREN AR icd BEin¥itivel €ss communi cation system of
Seé?gure 1; [sggilﬁ%BFl gure 3 is a functional block
di agram of a mapping nodel in accordance with the
sent i nvenkpeRi ' ' f kagram
O et hod Tare DR SN O g Pt e
[00hllaccor damoee detalilet vnderstaading ofitbe invemtijrd®a§|be had from the
f .S, . _ 3 .
roll 5] oF A GERLAH SARRIER. 601 B7ANL Bt Bl and tove
urglePftopd im comugation with the accoprmewying drawingsivdereand - 2
2008/ 0 ,PCL/ US2007/ Eigure .6 _i.
oH208 R4FR0 PRS2 LOAGRRy ARG EBlignalin e
including a wireless transmit/receive unit (WTRU), access point (AP), and wireless

local area network (WLAN) AP, configured in accordance with the present

invention; .

[0013] Figure 2 is a functional block diagram of the WTRU and AP/WLAN AP
of the wireless communication system of Figure 1;

[0014] Figure 3 is a functional block diagram of a mapping model in
accordance with the present inventibn; ‘

{0015] Figure 4 is a flow diagram of a method for facilitating inter-network
handover in accordance with the present invention;

[0016] Figure 5 is an exemplary graphical representation of an IEEE 802.21
command and event service mapping to 3GPP in accordance with the present

invention; and



conmand and event service mapping to 3GPP2 in

accordance with the present invention. [00181
WORDALLED DESCRI PTI ON OF THE PREFERRED ENMBODI MMXIVES2007/016800

[0019] When referred to hereafter, the term nol ogy

"Wreless transmt/receive unit (WHRU)" includes but

is not limted to a user equi pnent (UE), a nobile

station, a fixed or nobile subscriber unit, a pager, a

cellul ar tel ephone, a personal digital assistant

é PDA), a_conputer, or any other type of user devigﬁ
[00LHabi e BsurgpBist 2R exemplagy gzpphicak Fopresantation of,an 802.21
cofh£id BRdl & eheRaVike mappifg t8IIGPPH G YaccokR®Re SWith ItAB present

includes but is not limted to a Node-B, a site
ingeti9mo| | er, an access point (AP), or any other type

of interfacing device capable of operating in a

Wi rel ess environnent. 0020 The resent _invention is

[oe.m i JABTAILED:RESGRE BEF(EBRB%EWQDIMENTS
?m' udin th%‘lt u, mnte%ﬂ:e{' The Qﬁ%{t- ﬁgmg PlirBshit/receive

ase I ne, 80Z.11a, 02 1% _
unet)g‘%ﬂﬂ "sorludes, bwpis net liaitedto. eem;er eavipment (UE), a mobile

%t{l% %aﬁigecd or ffobfle ’suﬁgaﬁ)é}rmﬁgp é‘%gerag gel‘iﬁﬂ? rtele}:ohone, a personal

ized or proprietary ess techno
dlgméalgass@aubt(BBtAﬁ, aHOEERLtﬁNoz arandtltehretybe k:é’)use{r degitp capable of

o4t RIS AR 8D il

"bwwaﬂpns Bdclodes bytiiscooti limited dr dalNode-Byiat $ite bantpoldarenh access

pol )] ¥ ke G B8 IR B bl or bt By Pireless

enwilebindeh®. i s in wirel ess conmmuni catlon with the AP

[0 , Whi 'Ii]ﬂe preBen%f E3 b@% tag'g 8%3 &g)r atl %rllre ss communication

partnership ~ projec R,
sybstean &icludingniu oot lngitad e, iR 802 Oecﬂiineldéieﬁs Na gpsoz:m baseline,

sog 1B £6 o oTkne b 155 16t A0R 2 A ignaras

(e.gr;w(mBH‘roe BG&?I&)pmﬂJoﬂm smdatdived et llas;pnamiy wiirélesk technologies,
e Vi W rel ess communi cati on
(e'§y ﬁtrs"f% HF%%BW %n&er’g A functional block
[Ooizh Bgr am Fifinef 1 ishew¥dl edddphiig viireled2 @oiiniihidRtids Gysftem 100
. the.wr nj i.on Fi re 1. As
ingiidia 4 VEREL PR ART hrret 4 SEAN RP 40 somiigiated i aceordance
with tthe tgresdiit ih%ntxbhe IN_Al\i:reﬁﬁ‘rétB@mbbﬂubéhh thenWwIaAN AP 530 is
corallxrleecte nf IagWng\Itf% E)%}le'ml L eré rie% WTﬁﬁnijf(y 1S m w1reless

communication with the AP 120, which is preferably a third generation partnership

project (3GPP) access point, and transitioning during a handover to the WLAN AP
130. Although only one WTRU 110, one AP 120, and one WLAN AP 130 are shown
in Figure 1, it should be noted that any number and combination of wireless and
wired devices may be included in the wireless communication system 100.

[0022] Figure 2 is a functional block diagram 200 of the WTRU 110 and AP
120/ WLAN AP 130 of the wireless communication system 100 of Figure 1. As
shown in Figure 2, the WTRU 110 is in communication with the AP 120, the WLAN
AP 130, or both, and all are configured to facilitate inter-network handover in
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-3 WD 2008/ 013890 PCT/ US2007/ 016800 accordance with
the present invention. In a preferred enbodi nent of

wo b@sprissent invention, the WIRU 110, AP 120, PEruShAN 6800
AP 130 are configured to map events and commands from
one network, (e.g., primtives in a 3GPP systen), to
events and commands in another network, (e.g.,
primtives in a WLAN network). [0023] In addition to
t he conmponents that may be found in a typical WRU,

the WIRU, 110 i ncl udes a processor 15, a receiver 6,
4 ac@rflaaf%mqht@w arf?entawareaﬁona P@rﬂﬁs mﬁe&ﬁm@%ﬁ present
invebtidnS tROWTRUT140, AP 128; hhid WLAN &Pqeoaeé v&ifiguhed eomap events

in accordance with the present i nvention., The receiver
and rommands{Fom e AtV ORs (983 Prifpiives ik 8RR swttemy thevepts and

coﬁx'ﬁ?aﬁ%@ﬁﬁﬁﬁexlﬁétwome(@?t prndativdSin 8 WDAN network)
conmmuni cation with e receiver 116 and t

0023 nsni t Iepdditipnte thgepmponents that may;be faung; i 1§rF ﬁmcal WTRU,
thé SPPRU £Ib ﬂfcld’&e%% ﬁ%ﬁesgﬁ} §15l Py p&:ﬂveh'ﬁ lédg 'tfdr&?nﬁ&rtﬂiq and an

conponents that nay found In a yplca AP, the
antexgng ht$.ulhe pepqsrsmés@dﬁ canfigurgd te fagiljtate 112'(9r-r)@twork handover
n T
in RRGRIBL I 164 pretRll v AR Moo ribdver [E ORI Momitter 117
are nin seoovnyaitationi (ith htherprseersor nybht i Fhe Tém;enna 118 is in
Xﬂlox} %@tﬁﬂ&tﬁﬂ% E&E&Um 14 &id %lge?tra%&tlt& 117 to f'iuél itate the
coonmin; cation W th the processor e antenna
traxsnjigsiopgmdureceptiomaf wiretessalatat he recei ver 126 and
tran 7 S
0628 | Coon paARlon'aiinkRobBoheblaRy by b FART IS bieal AP, the
Al%\l;lzm incbmdetsca prvcessonpBhenteseivienl 26re/ triapsingtteri12h and an antenna
yp I h AP ol u g .
123015 profEdy Yip, I Gonlltied v fotilithf YRS SRR BibHover in
acearﬂancmwiﬁstheEmsmmeenthni Theirscaiverf 12fiiand the transmitter 127

ar% ﬁgl :Olr tegte%fu : @Io%r R ngfrx]m&[% hr%ggs%\ésr léﬁsgclchor gaal}rlﬁgnw t.l§8 is in

Rvent recerver
cotnhaunsication mﬂlﬁﬂothrthe iracaioemliZe aad thertrandnitbdrel 27 to facilitate the

rocessor ten 8 is in communication
Bor rec?%té%rll\?g?“ E%SSd]a %t he transnmitter 137 to

[Omzﬁs:]l | i t aBimilady] imcadklitien mmth@nmmpmamthannniyhnfpehéma typical
w@amf’ REWERSLCE 46 Bt ) oS AR 16,
tramsneitter 37, dhé anempemga A88.cTha Pdockhamsl 35 is configured to facilitate
inter-network handover in accordance with the present invention. The receiver 136
and the transmitter 137 are in communication with the processor 135. The antenna
138 is in communication with both the receiver 136 and the transmitter 137 to
facilitate the transmission and reception of wireless data.

[0026] Figure 3 is a functional block diagram of a mapping model 300 in
accordance with the present invention. The mapping model 300 shows
schematically a global system for mobile communication enhanced data rate for
global evolution radio access network (GERAN) 310, a universal mobile
telecommunications system (UMTS) 320, and a long term evolution (LTE) system
330. The GERAN 310 includes a radio resource (RR) protocol layer 311, a logical
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schematically a gl obal system for nobile conmunication

enhanced data rate for gl obal evolution radio access
woeasorigo GERAN) 310, a universal nobile PCT/US2007/016800

t el econmuni cati ons system (UMIS) 320, and a long term

evolution (LTE) system 330. The GERAN 310 includes a

radi o resource (RR) protocol layer 311, a logical -4

WO 2008/ 013890 PCT/ US2007/016800 Iink control (LLC)

protocol | ayer 312, a general packet radio service

it managemnment r ot ocol Iayer 313, and. a .

h@feg%ntaﬂy Gl @Reheco) hmen ra gemeral packef radiprgervice mobility
mARKgIGR (@mm pR6toEAapdr 3 Hhd %S;mbﬁwna%%ﬂn@m fSMMlayer 314.

access stratum (AS) l|ayer 322. The LTE system 330

The {/MdEs 320 inclydoz @ ven @é?@ﬁlstrqt@m 8 dpyer d2d and an access

stlad%ﬁﬁﬁ eASy ?Ag@daépRErﬁELW%&Ece%b {Y&des3an - evdtved universal
shown I n ure 3, events in the GERAN 310, UMIS 320,

teraﬁeltrLaitEaQ@oawaW@@lvmeQﬁE ﬁEﬂJTEAM%REhme d3&nAs shown in

?@ﬁd@ %@En(s'\ﬁl%e 'G]g’% 316 Wﬂ? PEER R Sk n(%é mapped into
ayer 340. rel evant &)I mtiveés then supported by

a @eﬂwmdenppmrrt bhardaver {MdH) ec 3G BP0y gervies atnessnpimd dSAE) layer
4 AN &P
3 A G RRARE R RS EGP Aol ed s IdJRr Hifhita specific fochnology
m¢3a9°er mapp% 2p] a Stortqsmledmgr ¢avptexpart gw(cbme the Iﬁ@Z 21 technology
| ers of the 3GPP
WI?ISC 0 )&%}? @%'y}g%egleg 8%1%? Er oe%é'h the M H 3GPP- SAP
[0G2@. Pr eBStillateiferring teeFigmreidc the senyides\weitbih the diffezent layers of
n
h§SGPE fetfnfRey B3 14 dcbdtod g iEhEH AR D6PRL SR 34B, Protorably,
the hervMeHs dehv¢redrusing'h peimitive defiyed withusm%Fa(EPP spedifieations and
b thro h t e of AT comm .
m%%yegP?? ni?%gg ls—?odxur " 4&?255?1 (foluon\?\? aﬁgr am b"f tzlalems Ogﬂnctmn.
Altéfiativelyf thod :BGPﬁ’tpngthm may beataped thaowggwvidie usa of AT commands
oraSeor dam with the present invention. In step 410, a
30 € primtive is received. The 3G service
[oge8)m t i vElg1&et41ém anflppediagpamnofl £hethdd24@1 fer fadilitating inter-
r ev step 420 Ith t he net hod 400 iCcts
neirafty BRA By Adottarte VI he RrtT, VERUTR. dabsish 410, 3
sepﬁémi)ﬁ'miave lis paceivied. IThes3®sévridicprintitide idwienihapped to an IEEE

OB i ProiAEY ey aion #20f A1t teh emethosCitldepidqthe mapping
of ABGBdriice prilivdds.aRl8(2. 2 Thtinitise od avdr, it shehl/bd iotad that the

mapping may also occur in the reverse direction and that the primitives are not

limited to 3G service primitives and 802.21 primitives. Table 1 below in an

exemplary table depicting the mapping of 3GPP primitives to 802.21 events.

3GPP 3GPP Service o 3GPP Primitive 802.21 Event

Layer Primitive Descriptions

RR Page received by RR GMRR-PAGE Link Parameter
layer Change
Successful receptxon of | GRR-DATA Link Parameter
data supporting ' Change
specific QoS

LLC Peer LLC layer is LL-ESTABLISH Link Up/Link
established ' Parameter Change
Peer LLC layeris LL-RELEASE Link Going
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exenpl ary tabl e depicting the mappi ng of 3GPP

primtives to 802.21 events.
weriosiorisye 802. 21 Event
RR Page received by RR GVRR- PACE Li nk Paraneter

Layer

3GPP 3GPP Service 3GPP
Primtive DescrP@I/is1087/016800

| ayer

Change Successful reception of GRR-DATA Link
Paraneter data supporting Change specific QS LLC
Peer LLC layer is LL-ESTABLISH Link Up/Link
est abl i shed Paraneter Change Peer LLC |ayer is
LI Dl:l EASE 11 nle f"_rn r\n. L'. \'\ﬁ 2908]/ 013890 -
PCT/ US0R579%5%8800 rel easqd Down/ Li nk Par a erniink
LLC Lay : ; cEange
St ati on| ¥kCdiay8Ehed . GWREE BT, Pi nk Par own
Change | unrecovarable erzperyondg GQUWREG DETACH Link
GMM; anet |Ptatioaris atiavhedt a J GMMRESGATACH\ L\ e’ arameter
Li nk U /link Paraneter (".kangp Dat a_sessi hange g\
Li nk Dojlationids degterbetvat  CMMREGPETAGH drmkdParameter
Change | Data session nndi fli ed SVMSM MODI EY | |j Ghange
SMPar anet [dPatzhsasgion @vtive sed SMEMSHSFISEATUS (limk Upllyink
term nated due to ' Parameter Change
Data session is SMSM- Link Down/Link
deactivated DEACTIVEATE Parameter Change
Data session modified [ SMSM-MODIFY Link Parameter
Change
Data session SMSM-STATUS Link Down
terminated due to
unrecoverable error
PDP Context is active | SMREG-PDP- Link Up/Handover
ACTIVATE Complete/Parameter
Change/ Handover
Complete
PDP Context is SMREG-PDP- Link Up/Parameter
modified MODIFY Change/ Handover
Complete
PDP Context is SMREG-PDP- Link Going
deactivated DEACTIVATE Down/Link Down
NAS Station is attached GMMREG-ATACH Parameter Change
Station is detached GMMREG-DETACH | Parameter Change
PDP Context is active | SMREG-PDP- Link Up/Handover
: ACTIVATE Complete/Parameter
Change
PDP Context is SMREG-PDP- Parameter Change/
modified MODIFY Link Up
PDP Context is SMREG-PDP- Link Down/Link
deactivated _ DEACTIVATE Parameter Change
Radio Access Bearer is | RABMSM- Link Up/Parameter
activated for data ACTIVATE Change/ Handover
transfer Complete
Radio Access Bearer is | RABMSM- Link Down/Link
deactivated for data DEACTIVATE Parameter Change
transfer
Radio Access Bearer is | RABMSM-MODIFY | Parameter Change/
modified for data Link Up/ Handover
transfer , Complete
Radio Access Bearer RABMSM-STATUS | Link Down
data transfer error
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unr ecov
Li nk Up

wolvdovisro Conpl et e PDP Cont ext
nodi fi ed MODI FY Change/ Handover
i s SVMREG PDP-

Up/ Par a
Conpl et

erabl e error
[/ Handover

met er
e PDP Cont ext

PDP Cont ext

is active SMREG PDP-
ACTI VATE Conpl et e/ Par anet er
i s SMREG PDP-

Change/
PCTYKS2007/016800

Li nk Goi ng

deacti vat ed DEACTI VATE Down/ Li nk Down NAS Station is
attached GVWWREG ATACH Par anet er Change Station is

det ached GWREG DETACH Par anet er Change

ve SVMREG-PDP- Link
cRadiogoess Beararge
pha@#ﬁmwtl"%% fi dESPABEYSH ni Up

—4s acti
ASCorrpl et

Par anet

PDP Cont ext

r ACTI MVATE

MASHRAB- i s S

VRinds BpbHandover

ext

Par anet

i s SVRERatiP-AqcesskBeexgn/ L i

asthegnreleawedi o

Al

TRABYERERABt ed D

RELEASE o

LS

Hhak Dawe
MM Link

Up/ Par ané$ efaﬂum:lnd,leate@ f d

rRAIBm&@ﬂAWE C

hbng@Down

Handove ox Access—Be
RABNVSM Eﬂf?ﬁfnﬁﬁﬂﬂ{ﬁ?ﬁg %Ie q&'ﬁm B¥ tor dath atameter Change
DEACTI \ S A chan m;‘a *‘ef Radi-6 "ccess
Bear er ;g%% £98p] Bagin e@h‘ﬁﬁg el grpetgr Change
for dat|dof PARMENAT USEHI®Ver| transfer Conpl efe Radl 0
ACCESS albApNEM STATUS Link Down
Notification for all Notification Parameter Change
users Broadcast
Notification Notification Parameter Change
information for a Indication
specific or for many
user
UE initiated Connection Link Up
connection Establishment
establishment
Network initiated - IF Initiated Link Down
connection release, Connection Release
Network initiated - IF Side Initiated Link Up/Link
Radio Access Bearer Radio Access Bearer | Detected
Establishment Establishment
Network initiated IF Side Initiated Link Down
Radio Access Bearer Radio Access Bearer
Release _ Release
Indication that the - Streamlining Link Going Down
connection might be Require Indication
aborted unless
streamlining is done
Location information UE location Parameter Change
provided by the information
network for a specific
UE
Connection loss Connection loss Link Down
indications _ indication
E- The location of the UE | LTE-detached Parameter Change
UTRAN/E- | is now know by the
CORE* network

The UE is known to LTE-idle Parameter

the network but not Change/Link Down
transport channel is

established B

Radio resources have LTE-Active Link Up/Link

-




data transfer error -6 WO 2008/ 013890

PCT/ US2007/ 016800 AS Radi o Access Bearer RABMVAS- RAB-
wa.eowk/0LI8H0 Handover has been activated ESTABLI SPCT/US2007/016800

Conmpl ete Radi o Access Bearer RABMAS- RAB- Li nk Down

has been rel eased RELEASE AS failure Indication

RABVAS- STATUS Li nk Down | nformation regarding

I nformati on Parameter Change geographical area.

Br oadcast Noti fi cat| on of paging Pagi ng Request

ar— Cha | HoQor f-ar

DA al
Fal aIICL 1 ATANT a' ll L;ul al Uo Tl UI C 1 | || 1
Not i f i c%gF eStahlis ﬁaﬁ@t i i cati on Paramet er doygr Complete
users Bro& (,désta t1°f| catl on Notification Raraneter
Change Pl | ndi cation speciflic or for
1 . . .
many rﬁaPPB‘E d’ C( nnection Link Up| connection
Est-abH Brt—establH-shrgnrt—Net-work—-npHated—H

Initiat ed L| nk Down connection release. Connection
Rel ease Network initiated Tahle 151 de Initiated Link

Up/ Li nk _Radi o0 Access Bearer Radi 9 Access Bearer
m@i‘ﬂect edFigure 34f pa premplast susphisalEepresertasiop of an IEEE 802.21

colnBhddPhed ebEnt%&ewb Rhapibgdo BGPP BOYin abiRfifnAGWREShe present
Bearer Radi o Access Bearer

invention. Figure 5 shows an MIH user 510, an MIH functional layer 520, a mobile
network signaling (MNS) layer 530, and a 3GPP access network 540. An MIH-SAP
layer exists between the MIH user 510 and the MIH functional layer 520, and the
MIH-3GPP-SAP layer exists between the MIH functional layer 520 and the MNS
layer 530.

[0030] The MNS layer 530 includes an MIH-3GLINK-SAP layer, an 802.21-
AT inter-working (IW) function layer, an AT-command interface, and an AT-
command-3GPP IWF layer. As shown in Figure 5, a 3GPP primitive is received at
the AT-command-3GPP IWF layer which is in communication with the AT-
command interface layer and generates an AT command. The AT command may be
received by the 802.21-AT IWF layer where it is translated into a 3GPP primitive as
expected by the MIH function. Alternatively, the 3GPP primitive could be received
directly from the 3GPP access network 540. Upon receipt of the 3GPP primitive
through the MIH-3GLINK-SAP layer, the MIH function 520 maps, or converts, the
3GPP primitive into an 802.21 primitivé. Additionally, the MIH function may
generate a corresponding media independent primitive toward the MIH user 510.
Conversely, an 802.21 primitive is converted into a 3GPP primitive by a similar
reverse process. Accordingly, the 3GPP primitive may be translated into an AT
command or directly sent to the 3GPP access network, such as through the use of a
function call that implements the 3GPP API.

{0031} Figure 6 is an exemplary graphical representation of an IEEE 802.21
command and event service mapping to 3GPP2 600 in accordance with the present
invention. Figure 6 shows an MIH user 610, an MIH functional layer 620, upper

layer signaling/point to point protocol (PPP) layer 630, and a 3GPP2 access network
-8-




Rel ease Rel ease Indication that the Streamining Link

Goi ng Down connection m ght be Require Indication
w@bmshesounl ess streamining is done Locati onPCT/US2007/016800

i nformati on UE | ocati on Paraneter Change provided by

the information network for a specific UE Connection

| oss Connection |loss Link Down indications indication

E- The location of the UE LTE-detached Paraneter

Change - UTRAN E- is now know by the CORE* network The

E .i o LTE-.i dl,e,Par apet h WOr .
6aft; ARMIPORRPI Gyl Giib kB G BT e B o A Fonctional
layRard620, reasbthie M HEGLINKCSAR layer lexidts Hetweeak the MIAD functional
1 20%? 013c§ 0 PCT/ L{SZOO %éQSOO (?een est abl i shed and

Ay RAS AT BisgPReTe 2y e 7€ 8%e to perform uplink
[0@37]. doThk uppet IaaRsfPRR lager 65Dihdialieead MIEHD3GLINKKSAP layer,

T IE TR T AL = .
AT-BorafRIdd3GPP2WWE ldyer.prA&s8héwn in Figure 6, a 3GPP2 primitive is
received at the AT-command-3GPP2 IWF layer which is in communication with the
AT-command interface layer and generates an AT command. The AT command
may be received by the 802.21-AT IWF layer where it is translated into a 3GPP2
primitive as expected by the MIH function. Alternatively, the 3GPP2 primitive
could be received directly from the 3GPP2 access network 640. Upon receipt of the
3GPP2 primitive through the MTH-3GLINK-SAP layer, the MIH function 620 maps,
or converts, the 3GPP2 pﬁmitfvé into an 802.21 primitive. Additionally, the MIH
function may generate a corresponding media independent primitive toward the
MIH user 610. Conversely, an 802.21 primitive is converted into a 3GPP2 primitive
by a similar reverse process. Accordingly, the 3GPP2 primitive may be translated
into an AT command or directly sent to the 3GPP2 access network, such as through
the use of a function call that implements the 3GPP API.

[0033] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature or
element can be used alone without the other features and elements of the preferred
embodiments or in various combinations with or without other features and
elements of the present invention. The methods or flow charts provided in the
present invention may be im_piemented in a computer program, software, or
firmware tangibly embodied in a computer-readable storage medium for execution
by a general purpose computer or a processor. Examples of computer-readable
storage mediums include a read only memory (ROM), a random access memory
(RAM), a register, cache memory, semiconductor memory devices, magnetic media
~ such as internal hard disks and removable disks, magneto-optical media, and
optical media such as CD-ROM disks, and digital versatile disks (DVDs).
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invention. Figure 5 shows an M H user 510, an M H
functional |ayer 520, a nobile network signaling
w@ bgp13sayer - 530, and a 3GPP access networ k SEOI/US2007/016800
M H SAP | ayer exists between the MH user 510 and the
M H functional |ayer 520, and the M H 3GPP-SAP | ayer
exi sts between the MH functional |[ayer 520 and the
MNS |ayer 530. [0030] The MNS | ayer 530 incl udes an
M H 3G.I NK- SAP | ayer, an 802.21- AT inter-working (I'W

netion d.aysnr. .an Al-co r}ﬂinterfae arxlg an AT-
B8 na. sl Pedsacrs ERGge, b oo BF Grpfie N elfierst purpose
processot, & spedal purpoge pratesstha éohventinnallpREEsior)\E digital signal

! a¥er g@gﬁ i S.in ongunlcati on with the AT- command .
PROSYEPY Paf é’?“%‘"ﬂ%y BB EPRYOCEH Ry TSty e Fisrprocessors m
associatiofl withh HPSP enre] % @dntypllehea Btifrotdntkdlleér)\FApplication Specific

tnfgtated Giosich SR iR apls (ate bapys (iFRARgsuits, aay
ot e R o

oPp 3§hntef%§'9qrsﬁﬁ°§& pReciglion m@* %o%www 6 H3f &p implsment a
ra@iPfreq@én RN Bdefrer féCuseIFARvREleBs frad SmitYefeidd uBfIAWAIRU), user

rimti . Additignally, the MH function
eqj Reeat @)»éﬁm@ﬁm%&mira@mmﬁ%r RNCheor any host
congpves. trhe WIrHUSRYy hllsed ﬁ%ﬁgmi with B6duléd, implemented in

primtive is converted into a 3GPP primtive by _a

hardyarg andforgefiwarp sych £8 2 cAZIR R Fidey camiera e, a videophone,

a PSpeakbiploneRYa RAbLHtAS | RIVER, | AtpedRer a AREFTPRENE a television
directly sent. to the 3GPP access network, such as

trapscpiar, & Mands fregthepdsety adtqybpard 3 Blurteoth@moduig, sa frequency
mbl§1a36X M kadib A3 |a Fhdid @y éial aisgmyeaﬁmi &sPlay

.gr aphi cal r.gé)r esentation of an | EEE 802.21 command.
h%rkf witme dede \QLER) gisplay waitaohmitad sousia playes, aimedéa player, a
vidkd aldie pRiyes @Rddull 'YK Thit et HroWsSr, GnAtEn P Wildibks local area
user 610, an MH functional |ayer 620, upper |ayer

nefwork (Wl ANbmedules poi nt protocol (PPP) |ayer 630, and
a 3CGPP2 access network -8 WD 2008/013890
PCT/ US2007/ 016800 640. An M H SAP | ayer exi sts;
[0986lveen tBmbedimentsr 610 and the MH functional |ayer
620, and the M H 3CGLI NK- SAP | ayer exists between the

M H functional |ayer 620 and the upper |ayer/ PPP
| ayek 63@ method for facilitating inter-network handover.

unit, an organic
nd

2. The method of embodiment 1, further comprising receiving a first

network service primitive.

3. A method as in any precelding embodiment, further comprising

mapping a first network service primitive to a second network service primitive.

4. A method as in any preceding embodiment wherein a first network

service primitive is a third generation partnership project (3GPP) service primitive

-10-



[ 00321 The upper |ayer/PPP | ayer 630 includes an
M H 3G.I NK- SAP | ayer, an 802.21-AT inter-working (I'W
wo w810 | ayer, an AT-command interface, and BEI/US2007/016800
AT- command-3GPP2 | WF | ayer. As shown in Figure 6, a
3GPP2 primtive is received at the AT-command- 3GPP2
| WF | ayer which is in conmunication with the
AT-command interface | ayer and generates an AT
conmand. The AT conmand nay be received by the
02, 21- AT | W\ y ek wher e . s tr
and psg b nerpprt e BTRlet g HRBUM PAIRETIcGhand electronics
engirdeers HERE) §02.2heridad®R2. prinm tive could be received
directly fromthe 3GPP2 access network 640. Upon
recei pt of the 3GPP2 primtive through the
M H53GLI MK«E@&BoHaﬁerm teiey Mrébe‘dﬂﬂ@témbo&ﬁ@eﬁmp&;erem a media

. conv prim.tive int 802,
indeRRoenb banddesr ML Lo Baneik SPBRAGTEife pgjmitive to an [EEE
802 1epdhative.cor r espondi ng nedi a i ndependent primtive

toward the MH user 610. Conversely, an 802.21

primtive is converted into a 3GPP2 primtive by a

Si mel ar AeMREISR] RE 98 as, pré@é&ihﬁé' effHodimbhRE wiieréld a 3GPP service
primtive may be translated, into _an AT connand or,

PrtFP}té‘(ﬂ llnﬁl‘%d@ﬁ finy gnepf thedpPowing: exadipraseyrce (B geryice primitive,
a thbBHY Eaaﬂe%@nié‘iﬁ (MM Bsef-HBE biRtiv8d sekfidh ma iR ARAL BSM) service
t he 3GPP [ 00331 Althou h the features and
PrEpiiien t3slope termn pyelution (LA \@rﬁeirme ramitiee & pystemy prchitecture
(SARS sBrAtE prRkitREDadopRAL Bnk toRffol (ELCRseRREDbARILVBSan access
each feature or _ el enent can be used al one w t hout, t he
stratury (A seririe pripdtive, apgd/or & non acpesssiratupy @IAS) service primitive.
enbodi nents or in various conbinations with or w thout
other features and _elenents of the present invention.
The 7ret hdsnethod | a5yiehamy Preeesding cemppdimpent, fugkhert comprising
tnbEé!ﬁH&'aPHnéﬁé( lﬂﬁeﬂéﬂabﬁ%%aévéﬂmﬂp Epéﬁteﬁpcﬂ{ *HpHihg an IEEE
tware, or firmwvare tangi bly enbodied in
SogéﬁbmmEFUV%adable st or age nedlun1for executlon by a
general purpose conputer or a processor. Exanples of

comput er-readabl e storage nedi uns include a read only
mem8ry (AOWethed rasndoanacfeersbediments X-R/ad 547 wherein a first

nebw8HS kEfvied g‘fﬁﬁd@% ry 3¢S “s@ﬂflUﬁW&i{d ALYLEHA: network

magnetic ne suc as I ntern s and
serdempribtitiveiis kn IERER) 802.31ppitnitive. nedi a, and opti cal
medi a such as CD- ROM di sks, and digital versatile

dISkS (DVDs). -9 WO 2008/013890 PCT/ US2007/016800
9. A method as in any preceding embodiment wherein an MIH function

maps a 3GPP2 service primitive to an IEEE 802.21 primitive.

10. A method asin any preceding embodiment wherein AT commands are

used to perform the step of mapping.

11. A method as in any preceding embodiment wherein an MIH function

maps a first service primitive to a second network service primitive.
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[0034] Suitable processors include, by way of exanple,

a general purpose processor, a special purpose
wWEe@sesIser , a conventional processor, a digitaPCHUMIATI016800

processor (DSP), a plurality of mcroprocessors, one

Oor nore mcroprocessors in association wwth a DSP

core, a controller, a mcrocontroller, Application

Specific Integrated GCrcuits (ASICs), Field

Programmbl e Gate Arrays (FPGAs) circuits, any other

typ i nt at e CI rc %f%ff%@%@@ﬁ‘%h’ n&\;‘agpﬁed to perform a

métmlfou\mrmamypﬂ%eedi&g@nmbmhenent a radio frequency
transceiver for use in a wireless transmt receive

unit (WIRU), user equipnment (UE), term nal, base

st at1igon, TheAWTRIELFShbodi@ndrtold, ﬁﬁrth@i\@mpﬁeln%rw réRsler.

computer. The WIRU may be used in conjunction wth

nodul es, inplenented in hardware and/ or software,

such4as A RMR(Ras dnVhAPOfCENBSAEAS12-13 RirtBOP BoMPrising a

a speakerphone, a vibration device, a speaker, a
“?ﬁ%?ﬁbﬂbne a television transceiver, a hands free

headset, a keyboard, a Bl uetooth(r) nDduIe, a

frequency nodul ated (FM radio unit, a liquid crystal

di spPay ALWFRYI ep|inyanyijaf embodiments d2-14,ghirther compgising a
proéd2d6r ﬁxmugﬁéﬂiﬂwﬁm the re@ex%:géﬁc?{hé '}ﬁhﬁm@tl.t@i’.e r, a

medi a pl ayer, a deo gane player nodule, an Internet

browser, and/or any wirel ess local area network

(WAY) MRy 093] JRDRF RltSmbni 1B hd:Rln @ processor

|tat|ng|nter-netvvorkh e met hod
copfiguriidntorteceivera firstaretwonk sesnmpmbwe iamg mapithstfirst network

&S in an
Seg‘r%té&g | n§%§%%§ﬁe?ré%?hgﬁ er co?i%rl Sl ng mappi ﬁg a

first netvvork servi ce primtive to a second network

ser\_/l ce Qr %nfoﬁsm%ﬁuﬂ isM1 2R¥ \Qﬁglcqulap%rooessor is

enbo |rrent ereln a TiIrst netvvor service primti
furtheg configureddndriggenangdit evesthi p proj ect (3GPP)
service primtive -10 WO 2008/013890
PCT/ US2007/ 016800 and a second network service
pri M8t i vé WERIA as s any of embédigiemds 1 2-35) further comprising a mobile

neblvet & iaﬁ.ﬁg (ﬁﬁ\géﬁﬁ%? régiggﬁ)in%o&&ésgg{.j mtive.

19. A WTRU as in any of embodiments 12-18, wherein an MNS layer
includes an AT-Command-3GPP interworking function (IWF), an AT-Command
interface in communication with the AT-Command-3GPP IWF, and an IEEE
802.21-AT IWF in communication with the AT-Command interface and an MIH-
3GLINK-SAP layer.

20. A WTRU as in any of embodiments 12-19 wherein an AT-Command-

3GPP IWF is configured to receive a 3GPP service primitive and communicate with

an AT-Command interface.

-12-



5. A nethod as in any precedi ng enbodi nent wherein a
medi a i1 ndependent handover (MH) function maps a 3GPP
w@e0siesIprimtive to an | EEE 802. 21 primti vVECT/6S2047/016800
nmet hod as in any precedi ng enbodi nent wherein a 3GPP
service primtive includes any one of the follow ng:
a radio resource (RR) service primtive, a nobility

managenent (MM service primtive, a session
managenent (SM service primtive, a long term

evol,ytio service primit.ive, tem .

o o oA Sxcin e of ebadints Ja MEwFityin an AT Gommand
inteaficedls donlfigured tyigedefrtendn AT comiinanl and comira@hivite it to an
80 §§§¥tce primtive, and/or a non access stratum

ice primtive. 7. A nethod as in any

precedi ng enbodi nent, further conprising triggering a

media in nt . handover, (M H) eve pon mappi )

! Egég_- sogsgfi‘qﬁw‘??ﬁﬂwé?f es@%meﬁ%o’&’_-gﬁw reippRgD2 21-A1 IWF is
coBfiR@Fid ®tbEeite an ATICOMMMPL R ferferatd &t 802121 PEikditive through an

service primtive is a 3GPP2 service primtive and a

¥ kayeer vice primitive is an | EEE 802. 21
primtive. 9. A nethod as in any precedi ng enbodi nent
wherein an_MH function maps_a 3GPP2 service

ori @5t i vé& WIRY asapmmuef embedimants J2-22whepeingnnd§-Gemmand

intdMR)s RoRESHAT 05880 HRIUT YHRhRIHA AImCOTBEP 93 - AT EWF.
used to performthe step of mapping. 11. A nethod as

in any precedi ng enmbodi ment wherein an MH function

T2, W AL g0 b Sk bing n o

layermigsling/ poind 40 point propocg] (REBRXlayer.ansni t/ recei ve

unit (WIRU) configured to performa nethod as in any
precedi ng enbodi nent. 13. The WRU of enbodi nent 12,
fur2her QoMPFRY ayim angcaf| qrabodimenty\ 1134 wherein amppper layer

%{)Hi /BBP! faybs -ihehudl Hra}:{‘%{ - HB{]Lﬁ&-%%_;@’Pz "R htA®lc d
St %gﬁg% in anf/3 0 er;rbg% ments 12-14, u’rtgher omman
intarfavei i pgmmunication with the AT-Command-3GPP2 IWF, and an IEEE
802.21-AT IWF in communication with the AT-Command interface and an MIH-
3GLINK-SAP layer.

26. A WTRU as in any of embodiments 12-25 wherein the AT-Command-
3GPP2 IWF is configured to receive a 3GPP2 service primitive and communicate
with the AT-Command interface.

27. A WTRU as in any of embodiments 12-26 wherein an AT-Command
interface is configured to generate an AT command and communicate it to an
802.21-AT IWF.

28. A WTRU as in any of embodiments 12-27 wherein an 802.21-AT IWF is
configured to receive an AT Command and generate an 802.21 primitive through an
MIH-3GLINK-SAP layer.
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processor in comunication with the receiver and the
transmtter. 16. . A WIRU as in any of enbodi nents
wWa20080138hEr ei n a processor configured to receP@BEUS2007/016800
first network service primtive and map the first
network service primtive to a second network service
primtive. 17. A WRU as in any of enbodi nents 12-16
wherein a processor is further configured to trigger
an MHevent. 18. A WRU as in any of enbodi nents
12-17, further conprising a nobile network signaling
(MNS) | ayer resident in a processor. 19. A WRU as in
any28f eADWIIRIEasIn hhyld, embmlimentah2-¥RSvheneim an AT-Command
. Jngl ud mrand- 3GRR. i nt erwarki ng f i
intePhef 5 Sorin A YR RRA s AT LR e S0 2L T
t he AT-Command-3GPP | WF, and an | EEE 802.21-AT IWF in

M 1203 AV RRGAS thny ofsbtiipRts 142P yHtrginy brodsscor includes
aneVIiDHduaetios. 12- 19 wherein an AT- Conmand- 3GPP | WF is

configured to receive a 3GPP service primtive and

conmuni cate with an AT-Command interface. -12 WO

2 OOS%,_O 1 3&%@3&&&@7 69&68&&,??&(% 12\-3‘67;&&1%&1 ]tcaﬁ MTH fédction is

epgbodi nent s - er ei - Conmand i nterface |s
co eg‘JPe@cwegﬂe?%@ T or 3FR SRR RNV SR AR 4he 3GPP or
3GRPZ Serdive pidditive ihto MAEEE 802 24ffinatsvd.n any of

enbodi ments 12-21 wherein an 802.21-AT W is

configured to receive an AT Command and generate an

802321 PAhfThtdgrRtddiRREH(IEN colidtird@td PErfGAR al @¥€Hod 253n any of

A WIRU as_in any of enbodi nents 12-22 wherein an
embpdimgeAtstilli nterface is configured to receive an AT

conmmand from an 802. 21-AT I|W. 24. A WIRU as in any of

enbodi nents _12-23, further conprising an upper _ | ayer

si gRal i nghpdCraf empodimgat ﬁ?oﬁ‘-‘g&tﬁr copppising ageceiyer.” A

WRU as in any of enbodi nents 12-24 wherein an upper

| ayer
y34. An IC as in any of embodiments 32-33, further comprising a

transmitter.

14
a—

Di

35. AnIC asin any of embodiments 32-34, further comprising a processor

in communication with the receiver and the transmitter.

36. AnIC asin any of embodiments 32-35 wherein a processor configured
to receive a first network service primitive and map the first network service

primitive to a second network service primitive.

37. An IC as in any of embodiments 32-36 wherein a processor is further
configured to trigger an MIH event.

38. An IC as in any of embodiments 32-37, further comprising a mobile

network signaling (MNS) layer resident in a processor.
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signaling/ PPP | ayer includes an AT- Comrand- 3GPP2 | WF,

an AT-Command interface in comunication with the
w@\Ieo8omsend- 3GPP2 | WF, and an | EEE 802. 21- AT PE¥UB2907/016800

communi cation with the AT-Comrand interface and an

M H 3G.I NK- SAP | ayer. 26. A WIRU as in any of

enbodi nents 12-25 wherein the AT-Command- 3GPP2 | W is

configured to receive a 3GPP2 service primtive and

communi cate w th the AT-Conmand interface. 27. A WIRU

as in any of enbodi nents 12-26 wherein an AT- Command

interface is configured to generate an AT command and

com39ni CAFIC s imbamynof edtbditheAlls 33/88, witereih M MIN S tayieR includes

arf A Chmrand SO PBR s orfing FopeHa VAN A A Cpmimbang terface in
A 9 T e (R 0221 AP [WE in
copneRBtPREYIES thoATEC AR ntertace asish AR ML, SO ANK SAP layer.

is configured to receive an AT command from an
802. 21- AT IW. 30. A WIRU as in _any of enbodinents
12- 248- whémdinasinanyof smhodiments §2<3° whengin an fdLrpypand-3GPP

IWH is AnAikREbdfo FedeVBY JUPPR 8RR hitivbandCoifhificAteaRith an AT-
MH functiaon is configured to receive a 3GPP or 3GPP2

Comamgnddntgriage: i ve and map the 3GPP or 3GPP2 service
primtive into an | EEE 802.21 primtive. 32. An

intiarated circuit (1C_configured to performa nethod
as idd- anpofC asmip @niredft embodimends 3 Whergin an AT-Command
infreRdi H%ﬁ%%r?é £ LRBbr QI A% ROmEndrfif 8hi CommifinicAPe it to an
IC as I n any of enbodi nents 32-33, further conprising
802.2k-AdrWFiter. 35. An IC as in any of enbodiments
32-34, further conprising a processor in

communi cation with the receiver and the transmtter.
42. An IC as in any of embodiments 32-41 wherein an 802.21-AT IWF is

configured to receive an AT Command and generate an 802.21 primitive through an
MIH-3GLINK-SAP layer. '

43. An IC as in any of embodiments 32-42 wherein an AT-Command
interface is configured to receive an AT command from an 802.21-AT IWF.

44. An IC as in any of embodiments 32-43, further comprising an upper
layer signaling/point to point protocol (PPP) layer.

45. An IC as in any of embodiments 32-44 wherein an upper layer
signaling/PPP layer includes an AT-Command-3GPP2 IWF, an AT-Command
interface in communication with the AT-Command-3GPP2 IWF, and an IEEE
802.21-AT IWF in communication with the AT-Command interface and an MIH-
3GLINK-SAP layer.
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36. An IC as in any of enbodi nents 32-35 wherein a

processor configured to receive a first network
wW@E200si0esIpri mtive and map the first network SPCWUSE07/016800

primtive to a second network service primtive. 37.

An IC as in any of enbodi ments 32-36 wherein a

processor is further <configured to trigger an MH

event. 38. An IC as in any of enbodi nents 32-37,

further conprising a nobile network signaling ( MNS)

Iay 1.n a processor. -1 2008/ 89
oo B 8806 anybof SRbpaments 32D Siereii i Al Command-
3@3’3 BW E/\i%&foﬁﬁ@uﬁé& M\Feckieed 3GPH2USER6ica primitive and communicate
,ﬁ;-CD 'Hﬂd 3GPPJTHE¥MDrkIng function (IW), an
Wit conmuni cation with the
AT- Cbnnand 3GPP | W, and an | EEE 802.21-AT IWF in
comruni cation with the AT-Conmand interface and an

M HAZGL| AR BAms| iny apy of embediments 32,46, yghegein an AT-Command
mfémedumhﬁga?ed?@o WRRERILE ﬁpA&Tc&ammradaéﬁPcemdlm&chﬁe it to an
conf |%ured to receive a 3GPP service primtive and
8022 hi IV e with an AT- Command interface. 41. An IC
as in any of enbodi ments 32-40 wherein an AT- Command

interface is configured to generate an AT command and
con#Bni cAnd G as imany of @@podimentts B3 7 whereip anBQ21-AT IWF is

coﬁﬁé"?&fd o ?E&%.HEH hfi‘ é&nﬁanm&&e%%(&]’z IAB_n{nW{vé through an
ured to receive an AT Command and generate an
Mﬁ@@@ll‘ﬂﬁw layer: hr ough an M H 3GLI NK- SAP | ayer. 43.

An I C as in any of enbodi nents 32-42 wherein an

AT-Command interface is configured to receive an AT
condfind Arolf as BOany f ATbofiments 3448 @heseinnanT(jommand

infltBRd; yﬁrrygg\ﬁ%a%?; redditd DA QTR aeldgg%@wmm YGF.
signaling/point to point protoco ayer
IC as in any of enbodinents 32-44 wherein an upper

| ay ?‘g m}ﬁ%‘l? &B%%‘&E’,f o isué‘beISQ A processor includes an

hdﬂﬁﬁumﬂmnatlon W th the AT Cbnnand 3GPP2 IMF and an
| EEE

51. An IC as in any of embodiments 32-50 wherein an MIH function is
configured to receive a 3GPP or 3GPP2 service primitive and map the 3GPP or
3GPP2 service primitive into an IEEE 802.21 primitive.
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802. 21- AT IWF in comruni cation with the AT-Conmand
interface and an M H 3CLI NK- SAP | ayer. -15 WO
wQe®8HMBE3BI0 PCT/ US2007/ 016800 46. An | C as i PCHO2007/016800
enbodi ments 32-45 wherein the AT- Command 3GPP2 | WF is
configured to receive a 3GPP2 service primtive and
communi cate w th the AT-Conmand interface. 47. An IC
as in any of enbodi ments 32-46 wherein an AT- Conmand
interface is configured to generate an AT conmand and
comunicate it to an 802. LAIMBW. 48. An IC as in
any of enbodi nents 32-47 wherein an 802.21-AT IW is
configured to receive an AT Command and- generate an
WB@tQisZ:laimnédTisti ve through an M H 3GLI NK- SAP | ayer. 49.

An |C as i Q nts. 32-48 vvh
%g r ?ace ‘ﬁkanée jtornetwor Ire?land%‘ver gxle method

AT- rmand me il I'gure ceive an
compisigl from an 802. 21-AT IW. 50. An IC as in any of
enbodi nent s 32 49 wherein.a processor Jjncludes an MH

f unEeqenEy firsk petwork seryvice primgtiverand onts 32-50

whenheipping thie Hidstnritwork iservieo pringitivedtot @ seesrrl wetwork service
SG:’P or 3GPP2 service primtive and map the 3GPP or

B2 service prinmitive into an | EEE 802.21 primtive.
* -16 WO 2008/ 013890 PCT/ US2007/ 016800 CLAIMS What

is clali 1. A .nmethod for faclltatln
i nt € - ne Hietl]i‘aﬂaselé}m lrwherein %ﬁﬁwce primitive isa

thIIﬁCQérYérﬁﬁmﬁ ?éﬂ:ﬁ&rs‘h@é \Prbject €3G PPY sl@i'hﬂé tpmmn-&m @nd the second
ping the Tirst network service primtive

ne§g{e)3:ﬁ aequ,vgpkn@é(pws@él institute of electrical and e{ectromcs engineers
(IEEE) 802.21 primitive.

3. The method of claim 2 wherein a media independent handover (MIH)
function maps the 3GPP service primitive to the IEEE 802.21 primitive.

4. The method of claim 2 wherein the 3GPP service primitive includes at
least one of: a radio resource (RR) service primitive, a mobility management (MM)
service primitive, a session management (SM) service primitive, a long term
evolution (LTE) service primitive, a system architecture (SAE) service primitive, a
logical link control (LLC) seryice primitive, an access stratum (AS) service

primitive, and a non access stratum (NAS) service primitive.

5. The method of claim 2, further comprising triggering a media
independent handover (MIH) event upon mapping the IEEE 802.21 primitive.

6. The method of claim 1 wherein the first network service primitive is a

3GPP2 service primitive and the second network service primitive is an IEEE
802.21 primitive.
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primtive. 2. The nethod of claim1 wherein the first
network service primtive is a third generation
w@asosoesshi p project (3GPP) service primtive BCMUS1967/016800
second network service primtive is an institute of
el ectrical and electronics engineers (IEEE) 802.21
primtive. 3. The nethod of claim2 wherein a nedia
i ndependent handover (MH) function maps the 3GPP
service primtive to the IEEE 802.21 primtive. 4. The
ot fod oFhelmethod eft@ain 6 whergiarm JBH feectinm maride SGPP2
setAG ti%to'tl?@fEEﬁ%%é}' fintigde0 resource (RR)
service primtive, a nobi Pty managenment (MV) service
primtive, a session managenent (SM service
Prigitivgy,, ﬁleltﬁg of 8hith 1%%‘1941-?{:1' thd ((%k%@tw%ﬁg ¥d1§Fee primitive is an
primtive, a system architecture service
IERR 802.2Y erinitivieagidcthle setoxrid netmtarbisevitePrigative éea 3GPP service
rjpitive, an access stratum (AS) service primtive,
‘non access stratum (NAS) service primtive. 5.
The nmethod of claim2, further conprising triggering a
medi,a i adependent . handqver (M vent upon nmapping... .
he ot e B BhoRpf A J ahestith it SRR B Ser erilitiveis an
IERE862.21 phignitive 2indrithk se¢dnh dasstwoele s¢rvidei grinittivesisa 3GPP2 service
3@PP2 service primtive and the second network service
PIPPN® i ve is an |EEE 802.21 primitive. -17 WO
2008/ 013890 PCT/ US2007/ 016800 7. The nethod of claimé®6

wher. ei n M H. f unct.i on s the 3GPP2 ervi ce
CTCRB: i Dhe fndthed PESlatE govharein A comraands A ied o REEform the

st&f ofchapping. Wwherein the first network service primtive
is an EEE 802.21 primtive and the, second network
service primtive is a 3GPP service primtive. 9. The

met Red Ofhé nddthbd of 1818 I1RwhdiRid 4tk MIH'RInMBok n§SpsAHedirst service
primtive is an, | EEE 802.21 primitive and the second

Priaitiys to theserend petwaArkiseeEvice PEMIEMLY ser vi ce
primtive. 10. The nmethod of claim1l wherein AT

commands are used to performthe . .
12. A wireless transmit/receive unit (WTRU) configured to facilitate inter-

network handover, the WI'RU comprising:

a receiver;

a transmitter; and _

a processor in communication with the receiver and the transmitter, the
processor configured to receive a first network service primitive and map the first

network service primitive to a second network service primitive.

13. The WTRU of claim 12 wherein an MIH function maps the first

network service primitive to the second network service primitive.

14. The WTRU of claim 12 wherein the processor is further configured to
trigger an MIH event. '
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step of mapping. 11. The nethod of claim 1l wherein an
MH function maps the first service primtive to the
WG emsnsmet wor k service primtive. 12. A wi rel BEBEUS2007/016800
transmt/receive unit (WRU) configured to facilitate
i nter- network handover, the WIRU conprising: a
receiver; a transmtter; and a processor in
conmuni cation with the receiver and the transmtter,
the processor configured to receive a first network
servibce [IhenWHIRIEofglaiond, fulrthefricomtprisimg awrobile metiverk signaling

ML rk service primtive. 13.
(%§Wﬁ¥ﬁ8%‘88 al mﬁj%g‘gr\%%trs}é?n an M H function nmaps the
first network service prinmtive to the second network

*he 15 oc e 0 of Flain T4, ¥ ioroP she VR ol ol g pm AT-

Cm&nind-3GBP\/\&f%8®8ﬂﬁil§8ﬁﬁJcﬁﬁﬁ/ (ISSZED?é.ﬂ 1ABComidandT ivterface in

WRU of ,cl ai urt her
cogiR Rt T AR RRAaaar PN e A d PR R RD Mk W in
conliauiiidatioafwith ahmAJIﬂthﬁmaidudtéﬂ‘a&é\Ehdi an MIHBGLINK-SAP layer.

AT- Conmand- 3GPP i nterworking function (IW), an

AT- Command interface in conmunication with the

AT- GymaImhe3@PFRUVGE chiith 26 \lvEEEéﬂ&?:eZA'%I‘ﬁGoan'adePP IWF is

canmmunj cation wt e AT- Command i nterface and. an
copfiguERy R Eeeeiys Pa%?gi’?’ SeFVics RFIRTRYS G FURIUpACAn aFith fhe AT-
Céhtim Al eeraes]- 3GPP | WF is configured to receive a

3GPP service primtive and conmuni cate with the AT-

Command i nterface. 18. The WIRU of claim 17 wherein

t he ¥8T- COREBWITRUL @FfdaRn i B7 wREVeid Whed AlIOCERmeARL Gntiiface is
AT conmmand and communi cate it to the 802.21-AT | W

copfgurebtogengrate an Al icoramapband ﬁ°If1FFE“BE)¥92&t°AFPe|8\W JLATIWF.
configured to receive the AT Conmand and generate an

802.21 prim¢tive through the MH
19. The WTRU of claim 18 wherein the 802.21-AT IWF is configured to

receive the AT Command and generate an 802.21 primitive through the MIH-
3GLINK-SAP layer.

20. The WTRU of claim 17 wherein the AT-Command interface is
configured to receive an AT command from the 802.21-AT IWF.

21. The WTRU of claim 12, further comprising an upper layer
signaling/point to point protocol (PPP) layer.

22. The WTRU of claim 21 wherein the upper layer signaling/PPP layer
includes an AT-Command-3GPP2 IWF, an AT-Command interface in
communication with the AT-Command-3GPP2 IWF, and an IEEE 802.21-AT IWF
in communication with the AT-Command interface and an MIH-3GLINK-SAP

layer.
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3CGLI NK- SAP | ayer. 20. The WIRU of claim 17 wherein the

AT-Command interface is configured to receive an AT
w@orssmmsd r om t he 802. 21- AT | W. 21. The WIRU PET/TEB0TV16800

12, further conprising an upper |ayer signaling/point

to point protocol (PPP) |ayer. 22. The WIRU of claim

21 wherein the upper |ayer signaling/PPP |ayer

i ncl udes an AT- Command- 3GPP2 | WF, an AT- Conmrand

interface in conmmunication with the AT-Conmand- 3GPP2

| WF,23and The WHHEL 86f2cl2iim A2 bv\bléreihntlreoMi’bﬁbmmamh3GiPﬂ2 IWF is

t he AT- Conmand i and an | NK- SAP
coniguit B TRED Bl RS A PR FD L AiR R LR the AT-
CdarhmiamdAatemisdeci n t he AT- Cormand-3GPP2 | WF i s

configured to receive a 3GPP2 service primtive and

communi cate with the AT- Command i nterface. 24. The

WIRE40f Oihei WPRUMaErctaiin t 38 wiereinnthe dATHCembdl iisterface is

copgnfl gured tgat%f\% te an AT c nmand an ?@%@}Tﬁ-ATIWF.

V\hereln the 802. 21 AT IV\F |s configured to receive the

AT Command and rate an 2.21 primtiv ough
Che 30 1t Ther Wi ERE st whorsinroR et LAT W e Fanfigured to

redi06 @hB AN CHMfeHEBRA fgeﬁbﬁ{téaﬁfsoz 21Condigue &ﬁr&lfgh the MIH-
receive an AT command fromthe 802.21- AT | W. 27.
SGLINKrSARYaYer  cuit (1C) configured to facilitate
i nter-network handover, the WIRU conprising: a
recel ver; a transmtter; and a processor in

mAdhi c bieo VVERDh of Hdaie o2 \reherginy threATrGomymands interface is

cohhguraf RFRIERE HOAT QHiREnd rohf RS 862.81/AT sWFet wor k
service primtive and map the first network service

prinmitive to a second network service primtive.
27. An integrated circuit (IC) configured to facilitate inter-network

handover, the WTRU comprising:

a receiver;

a transmitter; and

a processor in communication with the receiver and the transmitter, the
processor configured to receive a first network service primitive and map the first

network service primitive to a second network service primitive.

28. The IC of claim 27 wherein an MIH function maps the first network

service primitive to the second network service primitive.

29. The IC of claim 27 wherein the processor is further configured to
trigger an MIH event.

30. The IC of claim 27, further comprising a mobile network signaling
(MNS) layer resident in the processor.
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28. The I C of claim 27 wherein an MH functi on nmaps

the first network service primtive to the second
woeasorIgdservi ce primtive. 29. The | C of cl ai PERUS2007/016800

wherein the processor is further configured to

trigger an MH event. 30. The IC of claim 27, further

conprising a nobile network signaling (MS) |ayer

resident in the processor. -20 WD 2008/ 013890

PCT/ US2007/ 016800 31. The I C of claim 30 wherein the

M\S31 ay eThe i€ loficlatma vAliereim e dNSI2F er maudes dn AF-Command-

o Bt o PR Y g ogsmistin

witifHe m&&ﬂmﬁﬁdlmpmmﬁmmliﬁ 180281t AT TWEF in communication

il BT ormptEe] oA 7 <P CONEA BT, e <

conflgured to receive a 3GPP service primtive and

nic AT- CO[m nd _interfa e |
of "Bt ks okt S b ere AR e i Y TWHIS configured
to Q@&fﬂr&lﬂ 8GRI seBase bﬁin@xta’l% #d cofimagicatd watHhei ARICd>mmand
it to the 802.21-AT IW. 34. The IC of claim33.
intgrfacRi n the 802.21-AT IWE is configured to receive
the AT Command and generate, an 802.21 primtive
through the M H 3G NK-SAP, | ayer. 35. The | C of, cl aj
32 Wher eTheitof drimditiuhereintha A TGommagd mtegiare s cp gured to
geh&GRb U8 A1 cOhnt A RAd coinaiidibaedP o tHe 802 LYWAT BWF. The
| C of claim27, further conprising an upper |ayer
si gnal i ng/ poi nt to point protocol (PPP) |ayer. 37.

TheghC ofrhe 18ioftIREm W3R RerRix 15 8021 -ATEWWF is confi to receive
nal i ng/ PPP | ayer includes an AT- Command- 3GPP2

V\F
th«aﬁ% ermmansdrand grneratean §02-2Lprmitive throush fhe MIFRGLINK-SAP
layel; Conmand-3GPP2 | W, and an | EEE 802. 21-AT | W in

comuni cation with the AT-Command i nterface and an
M H 3G.I NK- SAP | ayer.

35. The IC of claim 32 wherein the AT-Command interface is configured to
receive an AT command from the 802.21-AT IWF.

36. The IC of claim 27, further comprising an upper layer signaling/point
to point protocol (PPP) layer.

37. The IC of claim 36 wherein the upper layer signaling/PPP layer
includes an AT-Command-3GPP2 IWF, an AT-Command interface in
communication with the AT-Command-3GPP2 IWF, and an IEEE 802.21-AT IWF
in cornmunication with the AT-Command interface and an MIH-3GLINK-SAP

layer.

38. The IC of claim 37 wherein the AT-Command-3GPP2 IWF is
configured to receive a 3GPP2. service primitive and communicate with the AT-

Command interface.
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38. The I C of claim 37 wherein the AT-Conmand- 3GPP2
IWF is configured to receive a 3GPP2 service
w@eoogiolisy®e and communi cate with the AT- ConmaneBCT/US2007/016800
interface. -21 WD 2008/ 013890 PCT/ US2007/ 016800 39.
The 1 C of claim 38 wherein the AT-Conmand interface is
configured to generate an AT conmand and conmuni cat e
it to the 802.21-AT IW. 40. The I C of claim 39
wherein the 802.21-AT IW is configured to receive
t he 38T ClimedCobf aledmSwhertein tire 8T dhimandinterfaee is configured to

e B h PRIEATS BN SRR PR s e SRR A A, §

recei ve an AT command fromthe 802.21-AT | W-. 42. A

WIRY_conf | e o facilitate i - handover. .
¢ he T ruTbEdft et heisdh o 002 51 0P KOS BERE R tareceive
thp AMPEsmai arldaridgenbthtedn S02.21 pHiniitive tio®aphthe MIB-BGEINK-SAP
transmtter, the processor including an MH function,
aYfferein the MH function is configured to receive a
3GPP service primtive and map the 3GPP service
primtive into an.lE 802.21 primtive. .43. A WRU
confilgur dded§ of sl JEpberein i\@&&%waﬁéﬁa@e&c, 13 qopfigured to
reddité)an XOMRS it dHH fromd SHee802221-A8 fWRNSNi tter; and a
processor in communication with the receiver and the
transmtter, the processor including an MH function,
wheyol N AR TR chifighriednol facifibate!iftdratetwdrk ha®abvér, the WTRU
3GPP2 service primtive and map the 3GPP2 service
COpIrHR8ve into an | EEE 802.21 primtive. -22

a receiver;

ool |

a transmitter; and

a processor in communication with the receiver and the transmitter, the
processor including an MIH function, wherein the MIH function is configured to
receive a 3GPP service primitive and map the 3GPP service primitive into an IEEE

802.21 primitive.

43. A WTRU configured to facilitate inter-network handover, the WTRU
comprising: .

a receiver;

a transmitter; and

a processor in communicétion with the receiver and the transmitter, the
processor including an MIH function, wherein the MIH function is configured to
receive a 3GPP2 service primitive and map the 3GPP2 service primitive into an
IEEE 802.21 primitive. ‘
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