DUAL MODE GPRS/WLAN OR UMTS/WLAN WTRU [0001]FIELD OF
INVENTION [0002]The present invention relates to WTRUSs having
dual-mode capabilities and more particularly to method and apparatus for
reporting dual mode capabilities and for reporting availability of network
interworking. [0003]BACKGROUND [0004]The current developments of
wireless local area networks (WLANS) interworking with general packet
radio service/universal mobile telecommunications system/third
generation (GPRSIUMTSIBG) PRSYBVRsATa SR SURENS wor oo obs that
include two radio units in a common enclosure (e.g., cards supporting
802.11b + GPRS air interfaces and 802.111 +LTMTS air interfaces). The
{Otg}rfi}lg may be separate cardg’ 5@5‘@% ﬁﬁ@@@t’@@%to one common card.
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is not limited to a Node-B, site controller, access point or any other type of
interfacing device in a wireless environment [0006]Currently the network

19883 not be aware of the dual-mEdCEGRSIIEE bf the terminal. In
[oaddition, thepffereskaendcem Mayaangs diamatically.-based onithewr ANy

. terminal capabilities in terms_of processing power, memory availability,
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that available in the PDA” There e same multimedia sétvices may
cHBIPPEFEEE: via black and
f0005] Hereafter a wireless transmit/receive unit (WTRU) includes but is

not limited to a user equipment, mobile station, fixed or mobile subseriber unit,
pager, or any other type of device capable of operating in a wireless environment,
When referred o hereafter, a base station (BS) includes but is not limited to a
Node-B, site controller, access point or any other type of interfacing device in a
wireless epvironment.,

[00086] Currently the network may not be aware of the dual-mode
capabilities of the terminal. In addition, the offered services may change
dramatically based on the terminal capabilities in terms of PpTrocessing power,
memory availability, screen size, bit rate, etc. For example, a dual mode
802+GPRS personal digital assistant (PDA) may be able to receive short message
service (SMS) or multimedia message service (MMS) messages over a GPRS or an
802 network, however, several variations of these services may be provided in
accordance with allotted memory space of the wireless terminal. Rich
multimedia services may require larger memory size than that available in the
PDA. Therefore, the same multimedia services may be provided via black and
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white or a reduced set of colors depending on terminal capabilities. Also,
the possibility of network-assisted handoff can be provided to those
terminals that indicate dual mode (WLAN/GPRS or WLAN/3G)
capabilities. A mechanism is needed to indicate these capabilities to the
existing GPRS/UMTS networks. [0007]In addition, in network interworking,
thiite ier roredpetsilitgtotfivontirdpecndialioss terminal kanibyidgal-mMdee the
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of obtaining services from either gne of the interworking networks.

[BEYATRE o APRPE th & iFSR KL S oF Hiv e SERTAV RIS tHBFe fReTeased
prilvided @methad:forguselireahsirelais transantirdgeive unit (WTRU), the
method comprising: generating an attach request message that indicates
a request to attach to a cellular core network and that includes a capability
igidtor that indicates whether the WIFRI i R4pable of receiving services
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communicating the attach request message to a rietwor e in the
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eppheinarability melicatas [Q00]Acsriding fadhasecend @snephafibehe
present invention, . herep(ié ﬁére(;vided a wiEr_nges transmit/receive unit |
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th%’[ ingludes a capability indicator that indicates whether the WTRU is
netw S.

capa%lié of receiving services from the cellular core network via a wireless
S¥iPatea nethvork dnd AN Yhe thasisasipet configuredtentramsentiche ditechs
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receiver configured to receive services via the network node based on the
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to attach to a cellular core network and that includes a capability indicator that
indicates whether the WTRU is capable of receiving services from the cellular
core network via a wireless local area network (WLAN); communicating the
attach request message to a network node in the cellular core network; and
receiving services via the network node based on the capability indicator.

[0009b] According to the second aspect of the present invention, there is
provided a wireless transmit/receive unit (WTRU) comprising: a processor
configured to generate an attach request message that indicates a request to attach
to a cellular core network and that includes a capability indicator that indicates
whether the WTRU 1s capable of receiving services from the cellular core
network via a wireless local area network (WLAN): a transmitter configured to
transmit the attach request message to a network node in the cellular core
network; and a recetver configured to receive services via the network node

based on the capability indicator.



[0011] The present invention will be understood from a consideration of
the figures in which like elements are designated by like numerals and,
wherein: [0012] Figure 1 is a simplified schematic diagram of the network
having integrated universal mobile telephone service (UMTS) and wireless
local area network (WLAN) networks. [0013]Figure 2 is a simplified
schematic diagram showing an attach procedure and embodying the

ilities of the | I i h TRU
TERRTIK capabilty LTt SIhA LT (e eSO bt o
iéspeéttively shiswvrttrscakistirngtéod wibdiiedhdetwork Capabilityranttradio of

thity. i [ ler +PO016]Figure 4A shows
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[0617 Figured'Baesh D dntiseisie\iahremaidefiedRA epabilityielobaving
higurebdnuareaten detailiandiawe S4-abowsthednanaekinivbic car area
'Izllquflz)eﬂ? %{AN) networks,

[0013] Figure 2 is a simplified schematic diagram showing an attach

procedure and embodying the capabilities of the present invention.

16014] Figure 3 shows a WTRU network capability information element
(1E).
[0015] Figures 4 and 5 respectively show the existing and modified

network capability and radio access (RA) capability information element (IE).
[0016] Figure 4A shows the modified network capabilities IE of Figure 4

in greater detail.
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and 5A2 are arranged. [0018] DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT(S) [0019] The problem solved by this
invention is the mechanism by which a terminal that supports both GPRS
and WLA_N, or 3G and WLAN can report its WLAN capabilities to the
supporting GPRS/UMTS networks. Also, the invention identifies the
mechanism by which a 3G network can indicate that 3G or packet
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reeBg e IR (RL-1, RL-2 and RL-3). More particularly, WTRU 12
communicates with a GSM radio access network (RAN); WTRU 14
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e B IS T S et iy ramaiate

message service
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WihaoUgbcthe piaghedprogessian ili nt procedures such.
Wﬁrﬁﬁ%t?"” ag ea and r%uting areag g%gge% %%@%%%\%%i?&gﬁoms while
co muﬁf&%‘fé)se\ﬁiﬁﬁpf‘ﬁéa?éﬁ%fa&%wm (REbbbsrgatewaike device
haPRCWAG ofapsbiiydriamationisexshanged betwern the GeNznd

PDG/WAG | such as SMS data services are communicated to
EO?%?PDG/%&%% %‘%ﬁ&%%&%ﬁ@%}b%%?]ﬁﬁw@%m QHEC)

whighaps ARkBasedivriitherca aisilityeaftha NERb! 16ieSHESIIAIRAY1BE: tion
fiagsg%l\ér%%%rﬂ gl% %ﬁ%ﬁ%ﬂ&ggﬁzﬁ%ﬁg gri%ﬁové’?(?c%{%%pfecgti\s'fel%/ (VLR) to
identify, authenticate, etc. the WITRU 12. The MSC also communicates with the
short message service-gateway mobile switching center/interworking-mobile
switching center (SMS-GMSC/TW-MSC) which provides the services such asshort
message service (SMS) data. The home Iocation register (HLR) is a data base
within the home public land mobile network (HPLMN) providing routing
information for mobile terminated calls and SMS data and is also responsible for
maintenance of user subscription information distributed to the relevant VLR
(note the VLR in Figure 1) or GSN (GPRS support node) through the attached
process and mobility management procedures such as location area and routing

area updates.



network through their associated RAN, provide information regarding their

capability which, in accordance with the present invention, includes WLAN

compatibility. [0024]Figure 2 shows an attach procedure combined with a

WLAN capability update. In the procedure shown in Figure 2, a UMTS

dual mode WTRU, at step Si, powers up for a signaling connection to

perform the ATTACH procedure. At step S2, a radio resource control
[0BRRIC) confAdetiBA-tjubEt smessagisaomidyediacihe RA0NEBNONYWLAN
adeQnir ISSI0 vailahility.of resources.is _
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inigapebitity iseatfperdcnfops)aticiolelanent( Eehaving adnadmnum sagih.of
to-IERBEISIS, QRTINS yplue patt ot Mg VERY netuork capabily IE S iem
‘mformation (IM 8I), network (NW) capability and radio access (RA) capability.

The RNC, at step S7, provides an initial WITRU Message: attach request
including the network and radio access capabilities. In addition to the UMTS
capabilities, the message further contains WLAN capability. At step 88,‘
authentication and ciphering request and security mode commands are
performed and the WIRU is authenticated, at step S9. Thereafter, the SGSN
provides to the SGSN a WI'RU capability update to the WAG-PDG, at step S10,
| and provides an attach-accept message to the RNC, at step S11, which is then
conveyed, at 512, to the WTRU.



shown in Figure 3. [0029]Figure 4 is a comparison of the existing network
capability IE with the network capability information elgment of the preggnt
invention and Figure 5 shows a comparison of the radio access cap.ablllty
information element (RAC IE) with the RAC IE of the present invention.
[0030]The purpose of the mobile station (MS)_ network capability IE is to
provide the network with information concerning aspects of the mobile

' i.e. W | t .gentents ¢ € e manner
i e e A i FRELRRSL0

ROt E‘rt: tjaritsrntRishantibste svdireraandbirm siatisle if the service

rechacteridic scandrexedpt for fields explicitly indicated, is independent of

It.i . k capability
reque band of the channel jt.is sent on. The MS networ ty
Etg:iglj‘zi(ﬁtype 4%%)%’”?&%?88 & ePﬁj:aﬁ't EKGREM SY IRt bcrstaerigtsarreility

e sl staios 5
as?ﬁ?ﬁip ﬁ?ﬁ@ggﬁ%ﬁ%ﬁ%ggm 'ité%l\l ?%0 “BBER eﬂé%i‘%?ifr?ﬁrﬁﬁﬁon
ﬂﬁ%\ﬁﬂﬁ?%ﬁ%%%@ Syaraer maNaidnibnredpabiities Biewdy op dedicatetkhe
WatRDnelsyaneTihe saraek | _égﬁiwe&mﬁg%ﬁégtiﬂ%i?cgge%eéveil'l%ﬁgfeWTé%U
system management capabilities by way of GPRS channels dre theé same.
R 31 B HE ek @) ebnd bt inaudeveeineyf the
Camohen tong et e S (009, U5 o
O e nert T 2L MGG 2ei. () SR e
haaﬁgg@@ammmh_é@mbmfmmd service arelaE (:;)LS,:) ca;rr])gblllty,
[0?&2%§ﬁze?n:ﬁ(q§?g%i%g%(%%dfggm%gs%n neg\%llf:r? |%§i§}?’ Q%hbg SAARg as
shown in Figure 3.
[0029] Figure 4 is a comparison of the existing network capahility IE with
the network capability information element of the present invention and Figure 5
shows a comparison of the radio access capability information element (RAC IE)
with the RAC IE of the present invention.
10030} The purpose of the mobile station (MS) network capability IE is to
provide the network with information concerning aspects of the mobile station
(i.e., WTRU) related to GPRS. The contents can affect the manner in which the
network handles the operation of the mobile station. The MS network capability
information indicates general mobile station characteristics and except for fields
explicitly indicated, is independent of the frequency band of the channel it is sent
on. The MS network capability is a type 4 information element with a maximum
of ten octets length. The value part of a MS network capability information
element is coded as shown in Figure 3.
[0031] Making reference to Figure 4, which shows the network capability
IE in amplified fashion, item (1) of both the existing and new IE, namely the
system management capabilities by way of dedicated channels, are the same.
Item (2) listed in the existing and new IE, the system management capabilities
by way of GPRS channels are the same. Item (3) in the existing [E, and item (8)
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as item (9) in the new IE. Items (4) and (5) in the new IE, namely, the

system management capability by way of the WLAN and the short

message system (SMS) item which identifies text only, text and animation,

the instant message service and the multimedia service as well as others

are provided to the WTRU, are not provided in the existing IE. Items (7)

through (10) of the existing IE are omitted from the new IE and will not be

s gl i implicity. 4]F| hows networ.

T o e B T CHR paractes

SR LAeE (ECSY rdircaReTy Ay todsismrrequest notification bit,

[@osbinary forraat)(s)"0: whensetsupperiaciandss (47 whensuproried; ihe

SWL@%%aggbllgg IS SL;%) rted when (l)t%%na}ry bitis '1' and is not supporte
enn the 0" state O BE S IEHRRAIRY et Bspsmiey dree support of

lepsdigerddeprénietesmifietlSocationsilith, therd (5T bitis alspihe sassforhe g)

o%&ﬁ@@fbﬂﬁi%%e'%ﬁe%%% that the GPRS encryption algorithm (GEA)
caEability bit is '0"when r%()t supported and "1" when supported. [0035]The

se of Eﬁ%@ﬂ@ gzatﬂ;@s@@l;aﬁc@ésg@msm;w@w_mmqm @Ame
aelrmend () sda providerths radio naitaf metﬂs%%k%%{gﬁ%g@ysm

concernin&%radio aspects of the mobile station (i.e.,

RSB ATRC R P AR e b afimerah thiai e hatwork hahdissthesage system
(Hpeiatien eftthvd tdehiiistation.ohiie, MS:RALARARILLIS 3HYRELant message

information element, wjth a maximum length of 52 octets. The value part
o MO R A ST o R AL BT S BT P& SO AR R,

a0 aherSBideDBsiRperEbopiihalesth €7 Xisting:ANdo) ewHadie 866eSH are
il . rough of the existing |IE, namely the access
ofiffes PMMS&%@&%’%@%&ﬁhge%é%‘ﬁﬁésﬁﬁgggﬁ’/f%&%w X ability

technology t
(0984l uMTS Bigarmépssirmb tha reshimologgmaphbilife aresidenticdktailheFor

cligmad1Man (@ Ingheaey G QOSTHIEMS L BRedR) 101 S4Slngy )
1 IE are omitted from the new IE and hence wil not be iscUssed harein for
ORUSBIES BrLinSR iR (s e Pine et IR adb s Hovhspet mtherted and
is éxTstihgr s rauides WA radia access sanaliliy whichjdentifiss ihe; »
atype cx)}foq;egploteelggrgmin l, (suchpas“PpA, Iapt(\n;E]éghqne, etc.), memary size,
screen SizeP processing potker tebhibmigy GHE(Slichi dsideptifying each
cagebility 8022161 gmefigrtdeteymenvic oprofiles (SBhIASIBMButexs SRY1BE case
fofHiARA ADIBHAN S MNES, MR 19SR1GN MBS, 209 the K. rithm (GEA)
capability bit is “0” when not supported and "1” when supported.
[0035] The purpose of the mobile station radio access (MS RA) capability
information element (IE) is to provide the radio part of the network with
information concerning radio aspects of the mobile station (i.e., the WTRU). The
contents can affect the manner in which the network handles the operation of the
mobile station. The MS RA capability is a type 4 information element, with a
maximum length of 52 octets. The value part of a MS RA capability information
element is coded as shown in Figures 5A and 5B.
[0036] Figure 5 compares the existing and new radio access capability IEs.
Items (1) through (4) of the existing IE, namely the access technology type,

access capabilities, UMTS FDD RA technology capability and UMTS 3.84 Mcps
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[0038]Figures 5A1-5A2/5B show the MS RA capability IE in greater detail.

In Figures 5A1-5A2, the Access Technology type of four binary bits,
represents the technology type used for access. Gaussian minimum shift
keying (GMSK) is a form of frequency shift keying providing good spectral
efficiency. 8PSK is a modulation technique where the carrier exists in one

of eight states. Figure 513 shows the fields and binary bits for identifying
TEMmBAfttbrodpapilitieshRityexamidlentidhree bitfieldis mm&gﬁmm the
M&Lﬁé\' 802 RA Technology wherein the technology supported is identified

particular combination of binary bits. Note that no support of WLAN

Gééﬁ Ixx techiteregibisaepfEsbntde byiL00q; IEuppomtiordd ieAd BRHAMIE and

higchrelogyrepresented her
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e R R T BB T TSt G a1

Sy Waﬁ@ﬁ ﬁ@eﬂgmgﬁa@inmmmeﬂmmsmm @B-BMR ISR NAS hnd
anf i Wpresedute Whereupqadhed) gS{WLI N capability is

exchanged with the network, as's owri in igure ‘[OO41]Dependmg on

[0RABlementdtihT e hdetARA thssetiorddiRde morhitionidtingredththesail,
IMM@@@M&QU&@EaﬂQ@M&@g%%i %?yo?qgﬂing %‘10 Irﬁ Eclg? "0 argser%ts

¢ handovert é@” e WLAN network, If available esen
L SR LS RHo A R R P RSP 4B i
a mmagﬁg@mmgemmwmgqmmﬂg aRdDshuar PREVIRY. TP8K is o

C a ablllt information. element (RAC IE) is modified to inform
EF?SI %g\%lo% Shﬁo%‘tl?he ualﬂklneo%aer%gr 5%%3’0?%@%9%9%%?@5 i.Bigure 5B
shgpRthe figldsnod LbME@WﬁAIﬂ)rTﬂdemaﬁj@@eeﬁfeGﬁpﬁMw}{Bﬁ@es For
I e abi al t uc
xRt Blmsents ALIE Wi R o o e e Chpin

A, laptop, cell phone), memory siZe, scréen SiZe, p

thf‘e‘@(fhaﬁi@m%ﬁf(%@ imidendiped bysoparsicaber azambmnsmdnmmmeryu béts.

Naofileysdeh ek RNdy @ﬁéﬂ&%‘
lacati mullt%czﬁ\%groadcast m%%?%eﬁr%%e MBI\/%%agg upport
fﬂm A HRSe 0FE dsaaraeris duhieidd M@Qtfm@hhflé‘aﬂ@naﬁher

exﬂmmmm@mmmom@wdmom@ ebasrksapapiityis modified 10,4
) tq Igtual mode WTRUs regarding the existence of WLA_ N interworking

capabl i6s and (fﬁe ifferent types of services that can be provided over a
[OG&PIAN netwahkal mode WTRU provides a WLAN capability report over its

UMTS (or GPRS) network depending on whether the dual mode WTRU has
WLAN/UMTS or WLAN/GPRS capability.

[0040] As shown in Figure 2, when the WTRU is powered up, it first
communicates by way of the UMTS channels and performs a non-access stratum
(NAS) "ATTACH" procedure whereupon the UMTS/WLAN capability is
exchanged with the network, as shown in Figure 2.

[0041] Depending on implementation, the user may chose to continue
communicating with the UMTS network, manually switch over to WLAN

channels or perform an automatic handover to the WLAN network, if available.
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Claims What is claimed is: 1. A method for use in a wireless trans
/receive unit (WTRO, the method comprising: generating an attach
request message that indicates a request to attach to a cellular core
network and that includes a capability indicator that indicates whether the
WTRU is capable of receiving services from the cellular core network via a
wweless local area network (WLAN); communicating the attach

1986dbst me%@#@smww&n&h@w&ﬂaemmmﬁ&am existing

GRS TSRARsie e astiolRpas paad PR hs sapabilndicalor.

Vﬁ%@e g}g%ggwf claim 1, Whereln the services are received via a cellular
a RHIES CEpabiRe femmpAtsIE R on iR EIREh s colidified to
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aspects of the WLAN capabilities including terminal type, (such as PDA, laptop,
cell phone), memory size, screen size, processing power, technology version (such
as 802.11, 802.15, 802.16 and so forth), service profile (such as SMS text only or
text and animation), SMS, MMS, IMS, location, multicast broadeast media
service (MBMS) and so forth. The WLAN capability update procedures are
achieved without modification of the existing "ATTACH" procedure, The network
capability is modified to inform dual mode WTRUs regarding the existence of
WLAN interworking capabilities and the different types of services that can be
provided over a WLAN network.



access capability information element or a mobile station (MS) network
capability information element. 5. The method of claim 1, wherein the
services are received via a wireless local area network (WLAN). 6. The
method of claim 5, further comprising: receiving a Short Message Service
(SMS) message via the WLAN. 7.The method of claim 1, further
comprising: receiving an acknowledgement of the attach request
message from the network node. 8A g{elesss transmit/receive unit
(WTRU) comprising: a processor’corrﬁlgured to generate an attach
request message that indicates a request to attach to a cellular core
Wﬁt‘\{i\?r& aggntih t},jglzcludes a capability indicator that indicates whether the
IS capaeb e of receiving services from the cellular core network via a
wireless local area network (WLAN); a transmitter configured to
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generating an attach request message that indicates a request to attach to a
cellular core network and that includes a capability indicator that indicates whether
the WTRU is capable of receiving services from the cellular core network via a
wireless local area network (WLAN);

communicating the attach request message to a network node in the cellular
core network; and

receiving services via the network node based on the capability indicator.

2. The method of claim 1, wherein the services are received via a cellular

radio access network.

3. The method of claim 2, wherein the cellular radio access network is

based on GSM or UMTS technology.

4, The method of claim 1, wherein the capability indicator is a radio
access capability information element or a mobile station (MS) network capability
information element.

. The method of claim 1, wherein the services are received via a

wireless local area network (WLAN).

6. The method of claim 5, further comprising:

receiving a Short Message Service (SMS) message via the WLAN.



9. The WTRU of claim 8, wherein the receiver is configured to receive the
services via a cellular radio access network. 10. The WTRU of claim
9, wherein the cellular radio access network is based on GSM or UNITS
technology. 11. The WTRU of claim 8, wherein the capability indicator
is a radio access capability information element or a mobile station (MS)
network capability information element. 12. The WTRU of claim 8,
xyhferei t@eﬂ)?gtr?{géﬁg Crlearec?iyqu\%ir? a WLAN.. . 13. The WTRU of
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8. A wireless transmit/receive unit (WTRU) comprising:

a processor configured to generate an attach request message that indicates a
request to attach to a cellular core network and that includes a capability indicator
that indicates whether the WTRU is capable of receiving services from the cellular
core network via a wireless local area network (WLAN}

a transmitter configured to transmit the attach request message to a network
nede in the cellular core network: and

a receiver configured to receive services via the network node based on the

capability indicator.

9. The WIRU of claim 8, wherein the receiver is configured to receive the

gervices via a cellular radio access network.

10.  The WTRU of claim 9, wherein the cellular radio access network is

based on GSM or UMTS technology.

11. The WTRU of claim 8, wherein the capability indicator is a radio
access capability information element or a mobile station (MS) network capability
information element.

12. The WITRU of claim 8, wherein the services are received via a WLAN.

18. The WTRU of claim 12 wherein the receiver is further configured to
receive a Short Message Service (SMS) message via the WLAN.
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Method and apparatus for enabling a wireless terminal to communicate
the dual-mode capabilities and reporting the interworking capabilities of
the two networks with which the wireless terminal have the added
capability of obtaining services from either one of the interworking
networks. Fig. 2

14,  The WTRU of claim 8, wherein the receiver is further configured to

receive an acknowledgement of the attach request message from the network node.
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