METHOD AND APPARATUS FOR INDEPENDENT AND EFFICIENT
DELIVERY OF SERVICES TO WIRELESS DEVICES CAPABLE OF
SUPPORTING MULTIPLE RADIO INTERFACES AND NETWORK
INFRASTRUCTURE [0002] FIELD OF INVENTION [0003] The present
invention relates to wireless networks and more particularly to method
and apparatus for delygfipghseRfgsa iepuirelesss uRinals capable of
supporting melfigierasiginteriacesENT OeXNOBIASIRFIQRS. [0004]
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service (SMS), multimedia messaging service (MMS), instant messaging
service (IMS) and the like have been deployed over wireless systems and
generate significant revenues for the operators. This is complicated by
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been deployed over wireless systems and generate significant revenues for the
operators. This is complicated by the fact that these services are closely tied to
specific technologies and network infrastructure and users may not be able to
reach these services by way of another wireless access technology other than the
one supported by the user's terminal. ‘

[0006] Various wireless local area networks (WLANs) such as IEEE 802.11,
and wireless metropolitan area networks (WMANs) such as IEEE 802.16 and
802.20 have been developed. While there are functional distinctions between
WLANs and WMANSs, "WLANs" as used herein are intended to include WLANSs,
WMANSs and similar wireless networks. The development of the WLANs such as
IEEE 802.11, 802.16 and 802.20 among others, the integration of such networks
into existing wireless networks such as General Packet Radic Service (GPRS),
universal mobile telecommunication system (UMTS), code division multiple
access 2000 (CDMA 2000) to name just a few, together with the variety of

wireless terminals that can support such technologies, it is advantageous to



wireless terminals that can support such technologies, it is advantageous
to ri provide for independent delivery of such services to wireless

terminals capable of supporting multiple radio interfaces and network
infrastructures. [00071 While these different services are typically

separately accessed by the user, it is often the case where the availability
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{0009]) According to the present invention, selection is made of a radio
access technology (RAT) in a system which includes at least two networks having
different RAT capabilities compatible with the RAT capabilities for
communicating with a wireless transmit/receive unit (WTRU) having multiple
RAT capabilities. The WTRU establishes a connection with said first network,
which provides an address to the WTRU. A service management center (SMC)
communicates with the WTRU and a service client/servers (SC/S). The WTIRU
registers with the SMC to receive services and the SMC having means for
retrieving a user profile of the WTRU forwarded to said SMC and sending a
request for capability of said WIRU. The WTRU responds to the request to
provide information including a capability and a service profile to said SMC. The
SMC responds to the information for determining services to be provided to the

WTRU and activates the SC/S to provide the service. The SC/S provides an



request for capability of said WTRU. The WTRU responds to the request
to provide information including a capability and a service profile to said
SMC. The SMC responds to the information for determining services to
be provided to the WTRU and activates the SC/S to provide the service.
The SC/S provides an -2 acknowledgement to the SMC responsive to the
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provides me'thod and. apparatus for providing such independent delivery
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not limited to a user equipment, mobile station, fixed or mobile subscriber unit,
pager, or any other type of device capable of operating in a wireless environment.
When referred to hereafter, a base station inciudes but is not limited {0 an access
point (AP) such as an IEEE 802.11 access point, a Node B, site controlier or any
other type of interfacing device in a wireless environment.

10016} The present invention provides method and apparatus for providing
such independent delivery of such services to wireless terminals capable of
supporting multiple radio interfaces through the employment of a service
management center (SMC) 53, which determines the set of services and
parameters based on the capability and service profile of the wireless terminal.
{0017 Figure 1 shows a network architecture 10 which embodies the
principles of the present invention and is comprised of a plurality of air interfaces
31.36. Also shown are a plurality of WTRUs. The air interfaces 31-36 include
WLANs 81-33 and other types of wireless networks 34-36. While one of each type
i shown, it is presumed that multiple air interfaces of each type will generally be

present.



parameters based on the capability and service profile of the wireless
terminal. [0017] Figure 1 shows a network architecture 10 which
embodies the principles of the present invention and is comprised of a
p!urality of air interfaces 31-36. Also shown are a plurality of WTRUSs. The
air interfaces 31-36 include WLANs 31-33 and other types of wireless
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via 3GPP2 network 36 are illustrated in Figure 1. It is of course noted that
multiple air interfaces of one or move types are likely to be employed, and
multiple WIRUs 41-46 will likely be associated with each air interface.
{0020] The various air interfaces 31-36 connect to a network connection 51
which can be an IP network or other suitable network connection. This
connection may incorporate the Internet or any other network available to one or
more of the air interfaces 31-36.
[0021] A service management center (SMC) 53 is in communication with
the air interfaces 31-86, either directly or through the network connection 51.
The SMC 51 determines the set of services and parameters based on the
capability and service profile of the WTRUs 41-44 (user profile 56}. Service
clients or servers (SC/S) 55 are a variety of communications functions available
through the network connection 51 or directly through the air interfaces 31-36
such as shown by the connection to WLANs 81, 32. Itis also possible to provide

the SC/S functions 55 through the SMC 53 which provides the connection
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[0020] The various air interfaces 31-36 connect to a network connection
51 which can be an IP network or other suitable network connection. This
connection may incorporate the Internet or any other network available to
one or more of the air interfaces 31-36. [0021] A service management
center (SMC) 53 is in communication with the air interfaces 31-36, either
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may be by way of specific service protocol such as SMS simple mail transfer
protocol (SMTP) or a similar service. For example, the laptop 41 of Figure 1 may
communicate with the GPRS network 34 by way of the 802.11 WLAN 31 and an
IP network which communicates with the service management center (SMC) 53
that provides an interface to various service clients/servers (8C/S).

[0023]} The system architecture is such that the WIRUs 41-46 know of the
existence of the SMC 58 and the SMC 53 can also be known to the wireless
network that supports the WTRUs, such as the 802.11 network which supports
device 12. Also, any of the WTRUs 41-46 may be interchangeably used with any
of the WLANE 31-33 or wireless wide area network WWAN 34-36, when they are
provided with the appropriate wireless communication interfaces.

[0024] The SMC 53 maintains an updated profile of the capabilities of the
WTRU 41-46 which include: radio access technology (RAT) capabilities such asa
global system for mobile communications/ general packet radio service

(GSM/GPRS), Bluetooth® and 802.11. Ifthese basic capabilities change, the SMC
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of transport protocols, such as internet protocol (IP) or X.25. The latter
protocol provides a low speed packet switched data service. Alternatively,
communication may be by way of specific service protocol such as SMS
simple mail transfer protocol (SMTP) or a similar service. For example,
the laptop 41 of Figure 1 may communicate with the GPRS network 34 by
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Jevice, gych az deyige 12 fmay Sontain Aodcale il wrry 4146, or an
external entity trying to access the WIRU 41-46, ascertains the best approach to
RAT usage. For example, if access is made by way of a GPRS network 34 when
an 802.11 WLAN network 31 is also available and meets the service criteria, the
WTRU 41-46, requests establishment of an 802.11 connection. The GPRS is
either dropped or maintained. The WTRU 41-46 alternatively has simultaneous
access by way of multiple RATs, and the 8MC 53 may direct/switch traffic
between these multiple RATs. In some cases the SMC 53 may request the WTRU
41-48 to establish certain RAT connections when the status is unknown based on
latency requirements.

[0028] In the event that a user elects to move to a different technology
coverage area, the user updates current status of the WTRU 41-46. The user
sends the update to the SMC 53. The SMC 53 updates the service profile and
forwards the request to the SC/S 55 to potentially adjust the media/service

parameters to accommodate the new environment and terminal capability.
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that communicates with the SMC 53 at the network side. This entity may
be embedded in device 12 or included in a universal integrated circuit
card (UICC). [00271 Initially, the WTRU 41-46, is connected using one of
the wireless networks 31-36. The user requests a set of services
compatible with his/her service profile, terminal capabilities, such as
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This is different from a handoff of a single WI'RU 41-46 to a different service
3 1—36 in that the handoffis from one WTRU to a different WTRU 43, in this case
from WTRU 41 to WTRU 43. Since the services 55 provided. through network
connections 51 is separate from the service management function 53, the user's
ability to use networked services is enhanced.

[0031] Figure 2 is a diagram showing a sequence of an exemplary service
registration using a GPRS networking 34. In Figure 2, a user has aWTRU, such
as a laptop 41 or cell phone 44, capable of supporting comrunications by 802.11
and GPRS. The WTRU 41, 44 acting as a GPRS WTRU 45 attaches to the GPRS
network 34 (step 71). The GPRS network 34 acquires the address of the WTRU
45 (step 72). The WTRU 45 registers with the SMC 53 in order to receive
services (step 73), and is connected with the SMC 53 through the Internet 46,
which conveys the registration to the SMC 53 (step 74). The user profile, which
is stored at the SMC, is retrieved (step 75) and the SMC 53 queries the user
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SMC 53 may instruct the WTRU 41-46 to switch to a specific connection
or to drop the current connection and to expect establishment of a new
connection. [0030] Similarly, the user engaged in a session may wish to
transfer the session to a different WTRU (WTRUs 41-46). In that
instance, the session is established with a first device, for example
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fhepuspises of updating the services, the SMC 53 receiving the communication
by way of the internet 46 (step 104}, and queries the user regarding terminal
capabilities (steps 105-106), such as, for example, technology, terminal type,
Memory, screen size, services to be activated and so forth. The WTRU 45,
responsive to the aforesaid query provides a capability and service profile
(step 107} which is conveyed to the SMC 53 by way of the Internet (step 108).
The SMC 53 updates the set of services/parameters (step 109) and activates the
SC/S B5 (step 111). The SC/S 55 transmits an acknowledgement (ACK) to the
SMC 58 (step 115) which transmits an acknowledgement (ACK) (step 115) which
ig in turn conveyed to the wireless device 41 through i:l;,te Internet (step 116) and
through the network (step 117), whereby service is established (step 121).

[0034] As described above, the SMC 53, depending upon the capability of
the WTRU 45 and the required services, may switch the wireless device to

another network, for example, switching the wireless device from the 802.11
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-7 regarding terminal capabilities of the WTRU 45 which, for example,
include technology-terminal type, screen size, services to be activated
and the like. The query (step 76) is directed to the internet and conveyed
(step 77) to the WTRU 45. The user, responsive thereto, provides the
capability and service profile (step 78), which is transmitted through the
Whiene! thoWeRD, be erpveyed & theaSMGH3icstepidd) {883¥].ANeand
yc 53 determines the set of services (step 81), and activates the SC/S
G ?s?@ﬁ“f% vhich sends an acknowledgement to the SMC 53 (step 86).
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esta step 91). The service established may be supported by the
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purposes of updating the services, the SMC 53 receiving the
fegmraunicheism eyt mesrrbiRE A& step 104), and queries the user
regarding terminal capabilities (steps 105-106), sueh. as, for example,
technology, terminal type, memory, screen size, services to be activated
and so forth. The WTRU 45, responsive to the aforesaid query provides a
capability and service profile (step 107) which is conveyed to the SMC 53
by way of the Internet (step 108). The SMC 53 updates the set of
services/parameters (step 109) and activates the SC/S 55 (step 111).
The SC/S 55 transmits an acknowledgement (ACK) to the SMC 53 (step
115) which transmits an acknowledgement (ACK) (step 115) which



is in turn conveyed to the wireless device 41 through the Internet (step
116) and through the network (step 117), whereby service is established
(step 121). [0034] As described above, the SMC 53, depending upon the
capability of the WTRU 45 and the required services, may switch the
wireless device to another network, for example, switching the wireless
device from the 802.11 -8 WLAN to the GPRS, or vice versa, or retains
service on both the WLAN and GPRS networks. [0035] Although the
embodiments of Figures 2 and 3 show a GPRS network 34 and a WLAN
network 31, it can be applied to anyg\}i‘r%{%g networks, such as GPRS,
3ERPisfeuine:4G:and the like. [0036] 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 othenfahturesfapd eiéimenisppidhenpiefemac:embodimaris)s
rin various combingti with or without other features and elements of
T R R e e T A method o
providing suppéeenentalisanvites W RWireless firansmditdrecedse taviinology
(MFI%}JQré%gtggﬁgﬂqgegg%grising: receiving from the WTRU via a first radio

access technology (RAT) a registration message; sending a request for

capability infoPtisibgadees WPRIgpabddeivimeraattpalsilibg Anbrdérvice
profile messagg.fiomdhe WlRBHndetemininga srIOL SHRRIGMREHE the
services to provide to the
WTRL;

determining a set of supplemental services to provide to the
WTRU based on the capability and service profile message; and

establishing a supplemental service with the WTRU from the set of

supplemental services via the first RAT.

2. The method of claim 1, wherein the capability and service profile
message includes at least one of a processing power, a memory availability, a

screen size, and a screen type.

3. The method of any one of claims 1 or 2, wherein the capability and
service profile message includes, for one of the plurality of RATs, at least one of

a bandwidth, a bit rate, and a quality of service (QoS).

4. The method of any one of the preceding claims, wherein the

registration message includes a request for a particular supplemental service.
5. The method of any one of the preceding claims, wherein the

capability and service profile message includes a required quality of service

(QoS) for a given supplemental service.

-10 -



WTRU based on the capability and service profile message; and
establishing a supplemental service with the WTRU from the set of
supplemental services via the first RAT. 2. The method of claim 1, wherein
the capability and service profile message includes at least one of a
processing power, a memory availability, a screen size, and a screen
type. 3. The method of any one of claims | or 2, wherein the capability and

service profiletReasageiBelsies 1 fonene o hgiplwality of RATS, at least
one of a bandwidth, a bit rate, and a quality of service (QoS). 4. The

method of any'Gie BEHe BraceliRl CamisisuReassMpsaggyistration
message inclugestm paurstiona: pasticulal suppiemeiRbsendce. 5. The

method of any one of the preceding claims, wherein the capability and
service profileFERRLRnSRIAE o dﬂﬁ%‘éyqt}gﬁtfﬁfﬁ%?bﬁ?e BSfstal

giveics baple memtalipendtaset 6 ilhe methatvatictaimwirfurther
comprising: receiving from the WTRU a status update message;

updating a user profile associated with the WTRU; and determining
whethef’to mobifythéhestabtished supplemenrtatsamititehasedac thigh the

updaied user profile ﬁ%Sé?}CIalte%j Wltps'%heiV\/STRU. 7. The method of claim 6,

wherein the user profile aggouaetréta with tié WTRU includes costs for
supplemental services. 8. The method of any one of claims 6 or 7,

whereirgthe St?f}ésrﬁb?ﬁ@&%_ﬁyﬁg%%%ﬁ%ﬂwg% 3t leash9ng: ?ﬁeasPe{gﬂ%eS?ﬁ%

power, a memory availability, & screen size, and a screen type. 9.

nieseeconahideng deatains 6fte Srovhwisin Phegtatusepoatavailbsibye a
ingludes fonene of dheplurality of RATS, at least one of a bandwidth, a

9. The method of any one of claims 6 fo 8, wherein the status update
message mcludes, for one of the plurality of RATs, at least one of a bandwidth, a

bit rate, and a quality of service (QoS).

10.  The method of any one of claims 6 to 9, wherein the status update

message includes a request to provide the established suppiemental service over a
second RAT.

1T, The method of claim 10, further comprising:

establishing the supplemental service with the WTRU via the
second RAT.

12, The method of claim 6, further comprising:
determining to handover the supplemental service established with
the WTRU via the first RAT {0 a second RAT; and

establishing the supplemental service with the WTRU via the
second RAT.



bit rate, and a quality of service (Qo0S). 10. The method of any one of
claims 6 to 9, wherein the status update message includes a request to
provide the established supplemental service over a second RAT. 11.
The method of claim 10, further comprising: establishing the supplemental
service with the WTRU via the second RAT. 12. The method of claim 6,
further comprising: determining to handover the supplemental service

establisired withe the AOERLE Viasthenirst RifeT $0:8:8RGORGIRA.TwMackin the
estal:ilishing the supplemental service V\{jth the WTRU via the second
RAPPIEDENES SPRATIEHBUS Al DRRS G th & Frattiing ki SOLRssi8e

siprilenmental semigeiingides akjeasirone aiAINEssagiRgnsenisecal oyt
message. service (SM multimedia message servj MS), an
T S e B B TVt e D) S e

(“otRydervice;, amdbda cretreahserviceicand an entertainment service. 14.
A service management center (SMC) for providing supplemental services
to a wireless transmit/receive unit (WTRU) having a plurality of radio
access téchnotogies (RAT) ztre8Ma cotiviSihdorcirsvitdingonfiglrac it
reGoie oM the I RY A g JEShRAL A heBisl ?H%@%Eﬂ%ﬁ&)rfﬂﬂ'}&{io
configured to send a request for capability informationto the WTRU;

cHEaRTYeEBrMigaId Re\redetbe BMapapittsaed service profile message
from the WTRUycuitry configured to receive from the WTRU via a first RAT a

registration message;

circuitry configured to send a request for capability information to
the WTRU;

circuitry configured to receive a capability and service profile
message from the WTRU.

circuitry configured to determine a set of supplemental services to
provide to the WTRU based on the capability and service profile; and

circuitry configured to estabiish a supplemental service with the

WTRU from the set of supplemental services via the first RAT.

15, The SMC of claim 14, wherein the received capability and service
profile message includes at feast one of a processing power, a memory

availability, a screen size, and a screen type.
16.  The SMC of claims 14 or 15, wherein the received capability and
service profile message inciudes, for one of the plurality of RATs, at least one of

a bandwidth, a bit rate, and a quality of service (QoS).

17. The SMC of any one of claims 14 to 16, wherein the received

registration message includes a request for a particular supplemental service.
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circuitry configured to determine a set of supplemental services to provide
to the WTRU based on the capability and service profile; and circuitry
configured to establish a supplemental service with the WTRU from the
set of supplemental services via the first RAT. 15. The SMC of claim 14,
wherein the received capability and service profile message includes at
least one of a processing power, a memory availability, a screen size,
and a screen type. 16. The SMC of claims 14 or 15, wherein the received
capability and erg'ce profile message includes, for one of the plurality of
aﬁér e Mca

RATS, atfeastk af iRl 24 BiEate | A0 & quihitrest darvigeeived

(QeSHility . ahides&MEE ofrafije ome R gdaimsulidsta 1Bgwiharejnathe receiveite
lon messa S a request for a particular supplemental

reqi e includ
s@\‘}sﬁ'ﬁ% ' al%feféu*%ﬂigiwﬁ%?gﬁ?bne of claims 14 to 17, wherein the

received capability and service profile message includes a required

quality qf,servi 9&5 or.a given supplemental service. 19. The SMC of
claim 1j',t)furthlg]?%émpr%sfifﬁglclrélﬁ?gléﬁgﬁﬁaﬁ}%ﬁs%greceive from the WTRU

a status updaterengssageliandcicutepivorfiguree:toMiitidte ataser ypdiite
%ggggéggl\&/ith the WTRU, and to determine whether to modify the
established supplemental service based on the updated user profile
associated withtHEW PRUIFLZE T e WG 6f elsinPIgiigvkesedivig wibrthe

prefie asspcigiadowith dhenHIRY M@g§§9§£§iﬁ%§ymﬁl@ﬁéﬂ?gl service

services. 21. The SMC of claims 19 or 20, wherein the received status
upRFSter b satRish ERsa 8RSl deust dre by TpHsc 8SEHY: power, a memory

availability, a screen size, and a screen type.

20, The SMC of claim 19, wherein the user profile associated with the

WTRU includes costs for supplemental services.

21.  The SMC of claims 19 or 20, wherein the received status update
message includes at least one of a processing power, a memory availability, a

screen size, and a screen type.

22, The SMC of any one of claims 19 to 21, wherein the received
status update message includes, for one of the plurality of RATs, at least one of a

bandwidth, a bit rate, and a quality of service (QoS).

23, The SMC of any one of claims 19 to 22, wherein the received
status update message includes a request to provide the established supplemental

service over a second RAT,.
24, The SMC of claim 23, further comprising:

circuitry configured to establish the supplemental service with the
WTRU via the second RAT.
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22. The SMC of any one of claims 19 to 21, wherein the received status
update message includes, for one of the plurality of RATSs, at least one of
a bandwidth, a bit rate, and a quality of service (QoS). 23. The SMC of
any one of claims 19 to 22, wherein the received status update message
includes a request to provide the established supplemental service over a
second RAT. 24. The SMC of claim 23, further comprising: circuitry
configured to extaklist Ufelauﬁplemﬁﬂtal senperimith the WTRU via the
second RAT. -13 25. The f clajm 19, further m risjng: cwciwtry
configured to SRS llg leé%v% Sr%%lﬁorﬁé%%? ﬁbﬁegupp eméntal
estalitis hadblvitie dhei W hR W Vidithea st ﬁ&;ét‘lRtﬂﬁtsemnanMTamdd
circuitry conflg d to esD?.bllsh the supp ntal s rvice |th the

via the second u1i 26! fﬁa@ﬁ/l@o an e}(ﬁg o":fua%l(?l”::mmse ?[ W Cf\:N le-?stge
the ISiplentientatose it €. includes at least one of a messaging service, a
short message service (SMS), a multimedia message service (MMS), and

internet protocol (IP) multimedia subsystem (IMS) service, a voice over IP
(VoIP) sétvice 102 reftgay ainseriidainantitan ehtedanmein semicecnal

The /MG, of any an%a%t Jaimsy 141 28, STHER RAMPTISING MeSRI¥CEervice
cllent/server (SC/S)
(SMS), a mu 11med1a message service (MMS), and internet protocol (IP)

multimedia subsystem (IMS) service, a voice over IP (VoIP) service, a data

retrieval service, and an entertainment service.

27.  The SMC of any one of claims 14 to 26, further comprising a

service client/server (SC/S).
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