[ 0001] METHOD AND APPARATUS FOR FACI LI TATI NG

| NTER- NETWORK HAND OVER [ 0002] FI ELD OF | NVENTI ON

[ 0003] The present invention is related to wirel ess
conmuni cati on systens. Myre particularly, the present
invention is related to a nethod and apparatus for
facilitating inter-network handover. [0004] BACKGROUND
[ 0005] The | EEE 802. 21 group includes nmechani snms and
procedures that aid in the execution and managenent of
I nter-system handovers. In particular, |EEE 802.21
defines three main services that can be accessed by
nobi ity nanagenment (MV) applications in order to aid
i n the managenent of handover operations and system
di scovery and system sel ection. Anpong these services
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[0012] Figure 1 shows an exenplary wrel ess
comruni cation systemincluding a wrel ess
transmt/receive unit (WIRU), access point (AP), and
wirel ess local area network (W.AN) Al', configured in
accordance with the present invention; [0013]Figure 2
is a functional block diagramof the WIRU and AP/ WLAN
AP of the wireless comuni cation system of Figure 1;
[0014] Figure 3 is a functional block diagramof a
mappi ng nodel in accordance with the present
i nventi on; [0015] Figure 4 is a flow di agram of a
@ﬁ% I
ccor dance WI h 'm:{?e %{bg;%ﬁ?@{ﬁ%%ﬂé 016 ql%fl g%rggn%ratmg
tbsseatﬁ'lg@ﬁ{ﬁrrpl ary graphical representation of an |IEEE
802. 21 command and event service mapping to 3GPP in
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Irnventioni
leppd tagna i medivark r@JLl’dm A&bthnﬁmeéh in caccordppceg grith the present
ih gl ogies, (e.g., 802.11 baseline, 802.11a,

802.11b, 802.11g, 802, 11] 802 11n 802 16, and
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ineehtiohpsed ti oni ng during a handover to the WLAN AP
130. Although only one WIRU 110, one Al' 120, and one
VWLAN Al* 130 are shown in Figure 1, it should be
noted that any nunber and conbi nation of wrel ess and
wi red devices may be included in the wirel ess
conmuni cati on system 100.
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[0022] Figure 2 is a functional block diagram 200 of
the WIRU 110 and AP 120/ W.AN AP 130 of the wrel ess
comuni cation system 100 of Figure 1. As shown in
Figure 2, the WIRU 110 is in conmunication with the AP
120, the WLAN AP 130, or both, and all are configured
to facilitate inter-network handover in accordance
with the present invention. In a preferred enbodi nent
of the present invention, the WIRU 110, A" 120, and
WLAN AP 130 are configured to map events and commands
fromone network, (e.g., prinitives in a 3CGPP system,

vent o
DO, SRS SRR b BASH Bidkentypf of op 0222
comaanshiesrh emxs‘- gemvice mAPTRE tO3HE nnaacp‘maeeﬁ withrhe present
ihvntdERU 110 i ncl udes a processor 115, a receiver 116,
a transmtter 117, and an antenna 118. The processor
115 is configured to facilitate inter-network handover
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APE30 2 Doth, "N 80GHE Sofilifdel o(iB atk 3% 8dr-ndd oD ﬁaﬁabver in
access stratum (AS) | ayer 322. The-LTE system 330
i ncl udes an evol ved uni versal3-terrestrial radio
access/ evol ved- CORE (E- UTRA/ E- CORE) | ayer 331. As
shown in Figure 3, events in the GERAN 310, UMIS 320,
and LTE 330 nmay be mapped into a medi a i ndependent
handover (MH) - 3GPP - service access point (SAP)
| ayer 340. Any relevant prim'tives then supported by a
| ayer within a specific technol ogy may be napped to a
correspondi ng counterpart within the 802.21 technol ogy
wi t hout being first interpreted by other |ayers.
[0027] Stil | referrl ng to F| gure 3, the services within
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Layer 3GPP Service Primtive Descriptions 3GPP
Primtive 802.21 Event M Page received by RR | ayer,
GVRR- PAGE Li nk Paraneter Change Successful reception
of data supporting specific QS GRR- DATA Link

Par amet er Change LLC Peer LLC layer is established
LL- ESTABLI SH Li nk Up/ Li nk Paranet er Change

_accordance with the present invention. In a preferred embodiment of the present
invention, the WTRU 110, AP 120, and WLAN AP 130 are configured to map events
and commands from one network, (e.g., primitives in a 3GPP system), to events and
commands in another network, (e.g., primitives in a WLAN network).

[0023] In addition to the components that may be found in a typical WTRU,
the WTRU 110 includes a processor 115, a receiver 116, a transmitter 117, and an
antenna 118. The processor 115 is configured to facilitate inter-network handover
in accordance with the present invention. The receiver 116 and the transmitter 117
are in communication with the processor 115. The antenna 118 is in
communication with both the receiver 116 and the transmitter 117 to facilitate the
transmission and reception of wireless data.

[0024] In addition to the-.components that may be found in a typical AP, the
AP 120 includes a processor 125, a receiver 126, a transmitter 127, and an antenna
128. The processor 115 is configured to facilitate inter-network handover in
accordance with the present invention. The receiver 126 and the transmitter 127
are in communication with the processor 125. The antenna 128 is in
communication with both the receiver 126 and the transmitter 127 to facilitate the
transmission and reception of wireless data.

[0025] Similarly, in addition to the components that may be found in a typical
WLAN AP, the WLAN AP 130 includes a processor 135, a receiver 136, a
transmitter 137, and an antenna 138. The processor 135 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

-4-



Peer LLC | ayer is LL-RELEASE Link Going rel eased
Down/ Li nk Paraneter Change LLC Layer unrecoverable
error LL-STATUS Link Down GW Station is attached
GWREG ATACH Li nk Paraneter Change

link control (LLC) protocol layer 312, a general packet radio service mobility
management (GMM) protocol layer 313, and a session management (SM) layer 314.
The UMTS 320 includes a non access stratum (NAS) layer 321 and an access
stratum (AS) layer 322. The LTE system 330 includes an evolved universal
terrestrial radio access/evolved-CORE (E-UTRA/E-CORE) layer 331. As shown in
Figure 3, events in the GERAN 310, UMTS 320, and LTE 330 may be mapped into
a media independent handover (MIH) —~ 3GPP - service access point (SAP) layer
340. Any relevant primitives then supported by a layer within a specific technology
may be mapped to a corresponding counterpart within the 802.21 technology
without being first interpreted By other layers.
[0027] Still referring to Figure 3, the services within the different layers of
the 3GPP technology may be accessed through the MTH-3GPP-SAP 340. Preferably,
the service is delivered using a primitive defined within the 3GPP specifications and
mapped to the corresponding 802.21 counterpart within the MIH function.
Alternatively, the 3GPP primitive may be mapped through the use of AT commands
or using an APL.
[0028] Figure 4 is a flow diagram of a method 400 for facilitating inter-
network handover in accordar;ce with the present invention. In step 410, a 3G
service primitive is received. The 3G service primitive is then mapped to an IEEE
802.21 primitive or event (step 420). Although the method 400 depicts the mapping
of a 3G service primitive to an 802.21 primitive or event, it should be noted 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 3GPP Primitive 802.21 Event

Layer Primitive Descriptions

RR Page received by RR GMRR-PAGE Link Parameter
layer , Change
Successful reception 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 layer is LL-RELEASE Link Going
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Station is detached GWWREG DETACH Li nk Paranet er
Change SM Dat a session active SVMSM ACTI VE Li nk Up/ Li nk

Par anet er Change
DEACTI VEATE Li nk Down/ Li nk Par anet er Change

Dat a session is deactivated SMSM

Dat a

session nodi fied SMSM MODI FY Li nk Paraneter Change
Data session term nated due to unrecoverable error

released Down/Link
o Parameter Change
LLC Layer LL-STATUS Link Down
unrecoverable error -
GMM Station is attached - GMMREG-ATACH | Link Parameter
Change
Station is detached GMMREG-DETACH | Link Parameter
: Change
SM Data session active SMSM-ACTIVE Link Up/Link
' 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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SMEM STATUS Li nk Down POP Cont ext

SVMREG PDP- ACTI VATE Li nk Up/ Handover

Conpl et e/ Par aret er Change/ Handover Conpl ete
is nodi fied SMREG PDP-
Up/ Par anet er Change/ Handover Conplete
deacti vat ed SMREG PDP-

Cont ext

MODI FY Li nk
PDP Context is
DEACTI VATE Li nk Goi ng Down/ Li nk

is active

PDP

Down NAS Station is attached GWREG ATACH Par anet er

Change

AS Radio Access Bearer RABMAS-RAB- Link Up/ Handover
has been activated ESTABLISH Complete
Radio Access Bearer RABMAS-RAB- Link Down
has been released RELEASE
AS failure Indication | RABMAS-STATUS | Link Down
Information regarding | Information Parameter Change
geographical area. Broadcast
Notification of paging | Paging Request Parameter Change
for particular user or
terminal _
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 4 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 '

LTE-Active Link Up/Link

Radio resources have
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Station is detached GMLVI REG DETACH Par anet er Change
PDP Context is active SVREG PDP- ACTIVATE Link

Up/ Handover Conpl et e/ Par amet er Change PDP Context is
nodi fi ed SMREG PDP- MODI FY Par anmet er Change/ Link Up
PDP Context is deactivated SVMREG PDP- DEACTI VATE Li nk
Down/ Li nk Paraneter Change

been established and Handover Complete
the UE is able to
perform uplink and
downlink transport of
PDU

Table 1

{0029] Figure 5 is an exemplary graphical representation of an IEEE 802.21
command and event service mapping to 3GPP 500 in accordance with the present
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 pri.m;itivé. 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
-B-




Radi o Access Bearer is activated for data transfer
RABVMSM-  ACTI VATE Li nk Up/ Par anet er Change/ Handover
Conpl ete Radi o Access Bearer is deactivated for data
transfer RABVMSM DEACTI VATE Li nk Down/ Li nk Par anet er
Change Radi o Access Bearer is nodified for data
transf er RABVMSM MODI FY Par anet er Change/ Link Up/
Handover Conpl ete Radi o Access Bearer data transfer
error RABVMSM STATUS Li nk Down AS

640. An MIH-SAP layer exists: between the MIH user 610 and the MIH functional
layer 620, and the MIH-3GLINK-SAP layer exists between the MIH functional
layer 620 and the upper layer/PPP layer 630.

[0032] The upper layer/PPP layer 630 includes an MIH-3GLINK-SAP layer,
an 802.21-AT inter-working (IW) function layer, an AT-command interface, and an
AT-command-3GPP2 IWF layer. As shown 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 MIH-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 emboédiments 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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Radi o Access Bearer has been activated RABVAS- RAB-
ESTABLI SH Li nk Up/ Hai adover Conplete Radio Access
Bearer has been rel eased RABVAS- RAB- RELEASE Li nk Down
AS failure Indication RABMAS- STATUS Li nk Down
Information regariling geographical area. Information
Broadcast Paraneter Change Notification of paging for
particul ar user or term nal Pagi ng Request

[0034] Suitable processors include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller; a microcontroller, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits, any
other type of integrated circuit (IC), and/or a state machine.

[0035] A processor in association with software may be used to implement a
radio frequency transceiver for use in a wireless transmit receive unit (WTRU), user
equipment (UE), terminal, base station, radio network controller (RNC), or any host
computer. The WI'RU may be used in conjunction with modules, implemented in
hardware and/or software, such as a camera, a video camera module, a videophone,
a speakerphone, a vibration device, a speaker, a microphone, a television
transceiver, a hands free headset, a keyboard, a Bluetooth® module, a frequency
modulated (FM) radio unit, a liquid crystal display (LCD) display unit, an organic
light-emitting diode (OLED) display unit, a digital music player, a media player, a
video game player module, an Internet browser, and/or any wireless local area

network (WLAN) module.
[0036] Embodiments
1. A method for facilitating inter-network handover.

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

network service primitive.

3. A method as in any preceaing 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
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Par anet er Change Notification for all users
Notification Broadcast Paraneter Change Notification
information for a specific or for many user
Notification Indication Paraneter Change UE initiated
connection establishnment Connection Establishnment Link
Up Network initiated connection release IF Initiated
Connecti on Rel ease Li nk Down

and a second network service priinitive is an institute of electrical and electronics

engineers (IEEE) 802.21 primitive.

5. A method as in any preceding embodiment wherein a media
independent handover (MIH) function maps a 3GPP service primitive to an IEEE
802.21 primitive.

6. A method as in any preceding embodiment wherein a 3GPP service
primitive includes any one of the following: 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) service primitive, an access

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

7. A method as in any preceding embodiment, further comprising
triggering a media independent handover (MIH) event upon mapping an IEEE
802.21 primitive.

8. A method as in any of embodiments 1-3 and 5-7 wherein a first
network service primitive is a 3GPP2 service primitive and a second network

service primitive is an IEEE 802.21 primitive.

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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Network initiated Radi o Access Bearer Establishnment |IF
Side Initiated Radi o Access Bearer Establishnent Link
Up/ Link Detected Network initiated Radi o Access
Bearer Release IF Side Initiated Radi o Access Bearer
Rel ease Link Down Indication that the connection

m ght be aborted unless streamining is done
Streanl i ning Require Indication Link Going Down
Location information provided by the network for a
specific HE UE | ocation information Paraneter Change
Connection | oss indications

12. A wireless transmit/receive unit (WTRU) configured to perform a
method as in any preceding embodiment.

13. The WTRU of embodiment 12, further comprising a receiver.

14. A WTRU as in any of embodiments 12-13, further comprising a

transmitter.

15. A WTRU as in any of embodiments 12-14, further comprising a

processor in communication with the receiver and the transmitter,

16. A WTRU as in any of embodiments 12-15 wherein a processor
configured to receive a first network service primitive and map the first network

service primitive to a second network service primitive.

17. A WTRU as in any of embodiments 12-16 wherein a processor is
further configured to trigger an MIH event.

18. A WTRU as in any of embodiments 12-17, further comprising a mobile
network signaling (MNS) layer resident in a processor.

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.
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Connection | oss indication Link Down E- UTRAN E- CORE*
The I ocation of the HE i s now know by the network
LTE- det ached Paraneter Change The UE is known to the
network but not transport channel is established
LTE-i dl e Paraneter Change/Link Down Radio resources
have | RE- Active Link Up/Link been establi shed and
the UE is able to performuplink and downlink
transport of

21. A WTRU as in any of embodiments 12-20 wherein an AT-Command
interface is configured to generate an AT command and communicate it to an
802.21-AT IWF.

22. A WTRU asin any of embodiments 12-21 wherein an 802.21-AT IWF is
configured to receive an AT Cornmand and generate an 802.21 primitive through an
MIH-3GLINK-SAP layer.

23. A WTRU as in any of embodiments 12-22 wherein an AT-Command
interface is configured to receive an AT command from an 802.21-AT [WF.

24. A WTRU asin any of embodiments 12-23, further comprising an upper
layer signaling/point to point protocol (PPP) layer.

25. A WTRU as in any of embodiments 12-24 wherein an upper layer
signaling/PPP layer includes an AT-Command-8GPP2 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.

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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Handover Conplete PDU Table 1 [0029]Figure 5 is an
exenpl ary graphical representation of an | EEE 802. 21
command and event service mapping to 3GPP 500 in
accordance with the present invention. Figure 5 shows
an M H user 510, an MH functional |ayer 520, a nobile
network signaling (MNS) [ayer 530, and a 3GPP access
network 540. An M H SAP | ayer exists between the MH
user 510 and the MH functional |ayer 520, and the

M H 3GPP- SAP | ayer exists between the MH functional

| ayer 520 and the MNS | ayer 530. [0030] The MNS | ayer
530 i ncludes an M H 3G.I NK- SAP | ayer, an 802.21- AT

inte functj o AT- comman

|t ePPacch VAR Y im g rsrbodibe s I8 bR et dffigpmmand
ihterfacg iy @nfiguredIohbedive ait AlTtemmandfem\eaB80%.21-AF IWF.
AT-command- 3GPP | WF | ayer which is in comrunication

with the AT-command interface | ayer and generates an

AT c80marAil WIRIE agin amnefembodingerie 12-@9aiheseiniayprodessor includes
2018 Falttidn\F | ayer where it is translated into a 3GPP
primtive as expected by the MR function.

Alternatively, the 3GPP primtive could be received

diregil y £ %o Qﬁﬁﬁ’fo@i&%ﬁn@ﬁ&\d@fé@ wieid APNIIH function is
recei pt of the 3GPRP primtive throug

t he
ERReasife & IGEE ox ﬁ%PE#ﬁem%Pm“sezenm the 3GPP or
3QPPXESekrfice pHiBEP It anTEFE/804. 21 priditivd)2. 21 primitive.
Additionally, the 1VIIH function may generate a
correspondi ng nedi a i ndependent primtive toward the
M H 8Zer ﬁﬁiﬁ).tegiatedmmeitﬂcmmﬁ@&ea}o pexfoinh b weethed as in any of
fjto a 3GPP primtive by a simlar reverse
e%x?»%ééé% ACCOYdI ngly, the 30-PP primtive may be
translated into an AT command or directly sent to the
30- Pk3 ac egR 0 GHeWHollimShOdd, ASrthll & %a edeink. a
function call that inplenments the 3
[0031]Figure 6 is an exenplary graphical
repr@gentaat i1CN adf indAny E6EeBB3dizdento 3RIB] ARGh&Y edthprising a
tservi.ﬁ% mappi ng to 3GPP2 600 in accordance with the
“invention. Figure 6 shows an NIH user 610, an
M H functional |ayer 620, upper |ayer signaling/point

net e ic. AAG: &R agy of B BEbes D0 HE G b B ppeor
in epapmgngatiag withcthe necdiviercandotg| tranpmitte520, and t he
M H 3GI NK- SAP | ayer exists between the MH functional

Iaer 620adtheu er yer/ PPP_| ayer ,630.
y I(’IJalsmanyrtJ) embodalments 32-35 %eremaprocessor configured

to receive a first network service primitive and map the first network service

primitive to a second network service primitive.

37. AnIC 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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[ 0032] The upper | ayer/PPP | ayer 630 includes an

M H 3G.1 NK- SAP | ayer, an 802. 21-AT inter-working (I'W
function layer, an AT-command interface, and an

AT- command-3GPP2 | WF | ayer. As shown in Figure 6, a
3GPP2 primtive is received at the AT-conmand- 3GPP2

| WF | ayer which is in conmunication with the
AT-command interface | ayer and generates an AT
conmand. The AT conmand nmay be received by the

802. 21- AT | W | ayer where it is translated into a
3GPP2 primtive as expected by the MH function.
Alternatively, the 3GPP2 primtive could be received
directly fromthe 3GPP2 access network 640. Upon .
recet ~ opniGas jomppofismbediments 8538 ijhereinsan MNS layer includes

M A ekdrhilin BAE PFaM & rwoliifg MdRtibH (WY An AA0CHRRBnd Hiterface in
converts, the nggﬁé$r|n1tlv nto an

| 80 )
CFRFHFHFAHRR WiHtLh & Apaptd GHE Y Bt 25T QoA TIWF in
cntalinieaiaNeithghe Bl Corhdaf ehdefate pid fh MIFE3GDINKESAP Iayer.
M H user 610. Conversely, an $02.21 primtive is
converted into a 3GPP2 primtive by a simlar reverse
procd8s. Aw &0 asimglyyofetobedigERR232389 wheéreireamAY-(yenmand-3GPP

I ' A - di. I d
I3 oAAE el Becblve SRR ERALe iRl chmB st Pyt in AT
Gampand intepfabe.t hat i npl ements the 3GPP APl .
[ 0033] Al t hough the features and el enents of the
present invention are described in the preferred

embofines IChag i apg of sokodimentgt $2oM wherrin s Ad(femmand
ififerfice i€ Bbnfidited @0 YeAbradé QACATV cofilhéind Afd @bl&funicate it to an
ﬁ%%ﬁ?ﬁnd el ements of the preferred enbodi nents or
78 ‘conmbi nations with or without other features

and el enents of the present invention. The nethods or
flowyghar) syRreyl Qﬁﬂgf {knf,&ﬁm%%sﬁ‘ln k@x‘éﬁﬁﬁ 1, 88098 LF TWF is
i npl enented 11n a conputer program software, or

chnlignwad to reseiye bW IkGtrotiaad apd generetaan #02- Flgyimitive through an
MirpsageniedAphfa execution by a general purpose
conmputer or a processor. Exanples of conputer-readable
storage nedi uns include a read only nenory (ROV), a
randsgn aceedes AL by ((RAMbodanée i 32 £2 whepdih eanRTOCHmmand

.sem conduct.or nory.devi ces, magneti c ne
iR PlaF I COREPO BRECEii AT B A i ob B2 AR T
magnet o-opti cal nedia, and optical nedia such as
D di ’ . . 1 9a 0ics] .
[ 0033%\'/I Su i‘%gg? & Qg’? gg%gg %@éoﬁeﬁ:ﬁ%éﬁ Q%,y vvayr %@Eﬁ%‘#ﬁf‘é‘, upper
layey sigmaltingipeintde @oint pretosd (PPR) layewsi al pur pose
processor, a conventional processor, a digital signa
processor, (DSP), ,a plurality. of mcroprocessors, one
or e MEAbphtdR Lo g*aﬁw%a%%t%ﬁz Wiﬁﬁe‘ﬁ gisppper layer
sippalng/BPEO Myled | ihelades afi AT CoRiihbAdI3GPP2ADNIF| Gat ATFCommand

. ific Integrated Circuit Sl Cs [
RGP eI AoR, P her KRRt a0PP2 T, apd g 1EEE
809 a-Ad TWit ingroatmeanicatieuwith( th€)A T-Soechneandaing¢rfice and an MIH-
3g§?ﬁkg§APhQ&§S]A processor in association with

software ndy be used to inplenent a radio frequency
transceiver for use in a wreless transmt receive

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

station, radio network controller (RNC), or any host
conputer. The WIRU may be usad-in conjunction with

nodul es, inplenented in hardware and/or software, such

as a canera, a video canera nodule, a videophone, a
speaker phone, a vibration device, a speaker, a

m crophone, a television transceiver, a hands free
headset, a keyboard, a Bluetooth(r) nodule, a

frequency nodul ated (FM radio unit, a liquid crystal

di splay (LCD) display unit, an organic light-emtting

di ode (OLED) display unit, a digital nusic player, a
nmedi a pl ayer, a video gane player nodul e, an Internet



and a second network service primtive is an institute
of electrical and el ectronics engineers (I EEE) 802.21
primtive. 5. A nethod as in any precedi ng
enbodi nrent wherein a nedia i ndependent handover (M H)
function maps a 3GPP service primtive to an | EEE
802.21 primtive. 6. A nethod as in any
precedi ng enbodi nent wherein a 3GPP service primtive
i ncludes any one of the follow ng: a radio resource
(RR) service primtive, a nobility managenent (MV
service primtive, a session managenent (SM service

primggivean @C'a&n& 46 OF &HRAditdeREs 83-AE)wIRRLiN the AT-Command-
rimtive, systemarchitecture (SAE) service

FBZ [WEds c%ilﬁ%'g?‘éa? reepiyR acHR Y Hperyice @rimitivgiand communicate
vAth Bhd AYTontHaRd GRESa&d.r at um (AS) service primtive,
and/ or a non access stratum (NAS) service primtive.
7. A nethod as in any preceding enbodi nent, further
conp4v.si Ngn ICI OB AP ofl eemxiaﬁnmtdemwmréiﬁminmmommand

event. upon nmappin EE 802. r n1t|ve
iplerlile &Y FeRrelf] 1 BREe3Pe BRbGiommRrcanf pfimiinfSite it to an
8B2IANIWEL i rst network service primtive is a 3GPP2
service primtive and a second network service
primtive is an | EEE 802.21 primtive.
met 8 asAn IC asin pnyecfetbafimants A 2rEhwherain epﬁoaﬂlfM‘—FWF is

¢ Hﬁg.hlee?{b RB%e 8n %@%Ei?mﬁﬁﬁa 'aﬁ& i Hdrid Dot pHinitiEthrough an

rimtive. met hod as in any
1\6}1@ @&1 g%ﬁ%é@f%nt wher e| n AT commnds are used to
performthe step of mappi ng. 11. A nmethod as in

any ecedi enmpodi nmept re H functlon S

a fi % Eecaés ﬁ’rf"ﬂ’(t" \78‘%6 Q@%%n‘% NeeWor ¥ser \r/@ue and
ipteirfacé iswenfigured to reckRie s Al rcatnesmnd firem s 802 2HcAT WEF.

unit (WIRU) configured to performa nmethod as in any
precedi ng enbodi nent. '13. The WIRU of

enbo®-nedin KOas inanyief embediprents ;4@ wherain g rocessor includes an
M rMERU as in any of enbodinents 12-13, further
conprising a transmtter. 15. A WIRU as in any

of enbodi nents 12-14, further conprising a processor

I N COMUMNLERE hamn\ednylbfbhamaﬁﬁaiw a2-50whédeén an MIH function is

T Fieeirs. 4 SOFRpAGPEL SR uaPitis Ry AR e SOFF or

3GRPRi seevice primstiveniottoen HEEE 842621 primifivé.ve and map t he
first network service primtive to a second network

service primtive. 17 A WRU as in any of
embodi nents 12-18 wherein a rocessor i & further
configured to trigger an MH event. 18. A WIRU

as in any of enbodi nents 12-17, further conprising a
nmobi | e network signaling (NNS) | ayer resident in a
processor.
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19. A WIRU as in any of enbodi nents 12-18, wherein an
MNS | ayer includes an AT- Conmand- 3GPP i nt er wor ki ng
function (1WP), an AT-Command interface in

conmuni cation with the AT-Conmand-3GPP | W, and an

| EEE 802. 21- AT 1WF in conmuni cation with the

AT- Conmand i nterface and an MLH3GLI NK- SAP | ayer.

20. A WRU as in any of enbodinments 12-19 wherein an
AT- Command3GPP | WF is configured to receive a 3GPP
service primtive and communi cate with an AT- Command

i nt erf,ApES 21. A WIRU as in any of enbodi nents
12-20 wherein an AT-Conmand interface is configured to
generate an AT comand and comunicate it to an

802 1- AT, | W of .
oo et EXeEb03 forep o Airein Gamapifieefte unit WIRD),
th%Qﬁéﬂﬁ&ﬂ&%hﬁf%ﬂhgcelve an AT Command and generate an
21 primtive through an M H 3GLI NK- SAP | ayer.
23 ‘TAcaATRIg agetwornseryiceqnibodtivent s 12- 22 wherein an

AT- Command i erf ce. s configured.to receiv n_AT

comTBARPEo WO _ ﬁvf‘}\‘i\ngnmmve 4.3 %@%ni A
codiMaRll; grdodi nents 12-23, further conprising an upper

l'ayer signaling/point to point protocol (PPP) I ayer .

25. camATRuicasingrtharyT opmerdyutitae bigherdagdr.wher ei n an

upper | ayer signaling/PPP | ayer includes an

AT- Command- 3GPP2 | WF, an AT-Command interface in

conmguni ¢ @He%e%&@oit Q&8I - FREFBAGHS %P@of%@rv@d&%ﬁﬂntwe is

| EEE 802. 21- AT i n communi cation with t
a ﬁﬁrd}gﬁrnmwlanmzmthaxsélmpdomct (IBlG-E@LSeNKLcSAmmW .

26. A WIRU as in any of enbodi nents 12-25 wherein the

AT- Command3GPP2 | W is configured to receive a 30PP2

servyj ce AfjetnbtNsd @f‘&aﬁﬁ@wﬂegﬁhea Wddia tiRgeptidedf TR over

i nterface. as in any of enbodi nents
MIB)Xanetien emapsathe@GEBrmame iprineitieect® the Adhdangmasd. t o

generate an AT command and communicate it to an

802. 21- AT | WF. 28. A WIRU as in any of

embodi meniy LestR4d WreEigin anﬁgl%ﬁ 1T 36YP iservice primitive

configured to receive an AT Command and generate an
in€id@ed htdeasti oney ef: tehradighreaouve HRIJ deicBARIngkjee, a mobility

29. A WR i n any of enbodinents 12-28 wherej n_ .
AR EIRARN BTV PRLIE R AgBRSSiPT P AREdta service
pr‘fﬁwd af N18A% 28302 e 9dlifibn! VETE) servicdOprithi¥iBY QS sydtem

any of enbodiments 12-29 wherein a processor includes
aralitéttdré U BAE)oservice primiBive, A W@i&t}xlahnknccaﬂyolo@LC) service

enbodi nents 12- 30 V\,here& an M. H functjon is
PrUBHEYGURRGR9GSSE SHERVED o(/SDPPeTce @IBRIYS: pRE @ non access

e BuXe g@;&phﬁ gGPP or 3GPP2 service primtive
Sﬁ]ognll)ié%q% 211 primtive. 32. An
integrated circuit (1C configured to performa nethod

as in any_of enbodi pents _1-11. . 33.. The.IC of
enb&di rreﬁ?hegget ok ¢flaim éﬁﬁﬂ’?]@ﬁlﬂéhﬁ netywark gervice pr1m1t1ve is

a%p%ey‘gc@gr{rﬂltw of enbodi ments 32-33, further

conpri si ng transmtter.




35. An IC as in any of enbodi nents 32-34, further
conprising a processor in conmmunication with the
receiver and the transmtter. 36. An IC as in
any of enbodi nents 32-35 wherein a processor
configured to receive a first network service
primtive and map the first network service 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. g\n | Gas ni&h@&yofoéla%bgdWH@fglﬁ P -MTH fulidef® maps the
conprising a nmobile network signaling (MNS) |ayer

3@BBR gerntice primipivedesberAT command39. An I C as in any
of enbodi nents 32-38, wherein an MNS | ayer includes an
AT- Conmand- 3GPP i nterwor ki ng function (IW), an.
AT- Gomangd e ddsEclhiin CORRERALiA 3hb ARtWb D sdivce rimitive is
AT- Command- 3GPP | VWF, and an | EEE 802. 21- AT | NV

arc BARBrB022 1 primitive .t he AT- Cormand i nterface and an
M H 3G.I NK- SAP | ayer. 40. An IC as in any of
enbodi nents 32-39 wherein an AT- Command-3GPP | WF i s
confd gur %ﬁ&l&&%hﬂ@mﬁ/&%e&ﬁﬁv (WEHU) %Mp\ff‘mﬁé‘d
conmuni cate with an AT- Conmand i nterface.
An laCreggivien; any of enbodi ments 32-40 wherein an
AT- Cohrrmand interface is configured to generate an AT
comf"a grgmytt Eﬁrﬂ'ﬂfﬁl cate it to an 802.21-AT | WF.

elo‘grdcgséiﬁ inNech u@fic RO M S redivbl aYKH:‘EEé 'Braﬁﬁ;mmter

802 21-AT IW is configured to receive an AT Co

thandtogmser etrdfigured (2. 12teive |a|m¢uwwktdarwug pramitive and map the

M H- 3GLI NK- SAP | C as . in any of
ne BB REAE SRR h 8l Reemior AL HREIA At or fave 1 s

configured to receive an AT command from an 802. 21- AT

TV/ F. 44. An 1C as in any of enbodi nents 32-43,

fur ther JOrepWTERRY ofirclaipped Wierein singMIH nfynstiont ntaps the

oi nt protocal . P) | ay 45. An IC as in any
ne Woglﬁﬁ 1m1§1g1§e)&t e‘&tlcﬂmé’ﬁan‘%rpper | ayer
signaling/ PPP | ayer includes an AT- Comrand- 3GPP2 | NVF,

an AT-Command interface in conmuni cation with the
AT- GOmmaAthe3BPARUI MVElaian8, darthEEEo8QTidhe AT nholfild metwork

n wth,the AT- Cormand i nterface and an
' Sl%ﬁ%&uimx@qrﬁé ent in the progssoty | c as in any of
enbodi nents 32-45 vvher ein the AT- Command30PP2 I WF i s

configured to receive a 3GPP2 service primtive and
conthlni cdthe WTIRU toffi eloAiir T miwmelin thtecVIN{S tayer included an AT-

COmmeBIARD, AECEAkDT Snagion QU 0a 3p ok D rapeg i tagface in

cogflgﬂﬁ%&gf gﬂdw&ﬂr@mnmﬁﬁm%aﬁé%@@ﬁ%fﬁ% \Aﬁh\’éﬁ)z 16-AT TWF

as I n any nments 32-47 erein an
in8@MmAhnAhtibWFwith clon AT Coednhnd riacaifae and A CHHERBGILINK-
Wgﬁgenerate an 802.21 primtive through an
S Y$ELI NK- SAP | ayer . 49. An IC as in any of
enbodi nents 32-48 wherein an AT-Command interface is
configured to receive an AT command from an 802. 2| - AT
| WF. 50. An IC as in any of enbodi nents 32-49
wherein a processor includes an MH function.

[sN¢] _18_



51. An IC as in any of enbodi nents 32-50 wherein an
MH function is configured to receive a 3GPP or 3GPP2
service primtive and map the 3GPP or 3GPP2 service
primtive into an | EEE 802.21 primtive. CLAl M5

1. Anmethod for use in a wireless transmt/receive
unit (WIRU), the nethod conprising: receiving a
network service primtive; mappi ng the network
service primtive to an ATtention (AT) comrmand; and
conmuni cating the AT conmand to a hi gher | ayer.

2. e meRRoGPRUCSOHMA MGRIBIH i ASLUBRI SEL-BCTP IWF

primtive is a third generation partnership project
is (cBERPYreskto/Taveivera AR service primi@ve and qomtthudicate with the

| ai m 2 erei.n a nedi a i ndependent handover (M H)
Arfﬁﬁm&’i‘ &f2¢% 3GPP service prinitive to the AT

conmmand. 4. The nmethod of claim2 wherein the

3GPP service primtive includes at |east one of: a _
r adiI8. r esthe WEIRBR)f deimyi ewheireint theeATeCombidnd ynterface is

nagenment service, arimtive, a session .
co@glal | g%g’v%gatger :%eA'Er F(?ﬁnfl}e\l}]éi, aEPqS é:ﬁalrfnép}ﬁate the AT
cof¥RhHEt8Thé BOEh eSLTVER, Primitive, a system

architecture (SAE) service primtive, a logical |ink
control (LLC) service primtive, an access stratum

(AS), servi.ce IJu.tive,. and ngn access I\Rﬁ; .

servite %%W of ClalmS.lgTHgm?’FﬁFho eo?éor&?{a#% 18
co gﬁ?é({‘ th H8cd16t WREKAPEC Y ineea i laldt tRorhfe @n3693°26 primitive

service primtive. 6. The nethod of claim®6
thebegletine NHEVBELAINK-SAdhlaymps t he 3GPP2 service

primtive to the AT commuand. 7. The met hod of

claim1 wherein the network service primtive is an

| EER 830218l BFTRULQaim 12 wherein the AT-Command interface is
configured to receive an AT command from the 802.16-AT IWF.

16. The WTRU of claim 8, further comprising an upper layer
signaling/point to point protocol (PPP) layer.

17. The WTRU of claim 16 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 802.16-AT IWF
in communication with the AT-Command interface and an MIH-3GLINK-
SAP layer.

18. The WTRU of claim 17 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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8. Awreless transmt/receive unit (WRU) conpri si ng:
a receiver; a transmtter; and a processor in
conmuni cation with the receiver and the transmtter,
t he processor configured to receive a network service
primtive and map the network service primtive to an
ATtention (AT) conmand. 9. The WIRU of claim8
wherein an MH function nmaps the network service
primtive to the AT commuand. 10. The WIRU of
claim8, further conprising a nobile network signaling
(MNS) |ayer resident in the processor. 11. The
WIRU of claim 10 wherein the MNS | ayer includes an
ATCdSman FHRCATR Ut dfrobaimk i 18gwhereini the AT\#Ommamd interface is
AI- Compand interface, in conmuni cation with the
coRFERHTEEeTREBE (1, AL AT ah sndccoRfieat, I to the 802.16-
Ini cation with the AT-Command interface and an
M H 3GLI NKSAP | ayer . 12. The WIRU of claim 11
wherei n the AT-Conmand-3GPP IVWF is configured to

recej ve 3GR vige.primtive and c [ Wi .

{ ho ZR- e ThH ob qdeim 116" Whdigh SRE PR RTG T, o
comBgWRST € ReldiGe Ao RTTEAH niHELhACE HePateORh| VY. 86l Primitive

generate the AT conmand and communi cate the AT conmand
thraughtheSNUHEBGAINIKABAP layer. 14. The WIRU of claim 13

wherein the 802.16-AT IW is configured to receive the

AT Command and generate an 802.16 primtive through

the ol H ¢! WEHAR AY%E 18 whereinlthe APCIARL A irftbabe is

12 wherein the AT-Command interface is configured to
configeradetearecdivedbrrh dohmomd frengie 862.A6-A F.

16. The WIRU of claim@8, further conprising an upper

| ayer signaling/point to point protocol (PPP) |ayer.

17. The WIRU of claim 16 wherein the upper |ayer

signaling/ PPP | ayer includes an AT- Command- 3GPP2 | WF,

an AT-Command interface in conmunication with the

AT- Command- 3GPP2 | W, and an 802.16- AT IW in

comruni cation with the AT-Conmand interface and an

M H 3GLI NKSAP | ayer . 18. The WIRU of claim 17

wherei n the AT-Conmand-3GPP2 | W is configured to

receive a 3GPP2 service primtive and conmunicate with

t he AT- Command interface. 19. The WIRU of

claim 18 wherein the AT-Command interface is

configured to generate the AT conmand and conmuni cate

it to the 802.16- AT | W 20. The WIRU of cl aim

19 wherein the 802.16-AT IWF is configured to receive

the AT Command and generate an 802.16 primtive

t hrough the M H 3G.I NK- SAP | ayer. 21. The WIRU

of claim 18 wherein the AT-Conmand interface is

configured to receive the AT conmand fromthe

802. 16- AT | W
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