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messaging service (MMS), instant messaging service (IMS) and the like have

heen 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. _

{00086] Various wireless local area networks (WLANSg) 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 WMANs, "WLANs" as used herein are intended to include WLANS,
WMANSs and similar wireless networks. The development of the WLANSs 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 Radio 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



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 provide for independent delivery of such services to wireless terminals
capable of supporting multiple radio interfaces and network
infrastructures. [0007] While these different services are typically
separately accessed by the user, it is often the case where the availability
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receiving from the WTRU via a first a registration message,; sending
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supplemental services to provide to the WTRU based on the capability

and service profile; and establishing service with the WTRU via the first
[00GEAT. [0008b] In accordance withlgelddAdRaspect of the present invention,

foodBgre I PEOVIERH ARRIaRMARRACIRN CGPBE (R RLRM Fhere is
upplemental services to
p10v1dcd a method of providing supplemental services to a wireless transmit/receive

unit (WTRU) having a plurality of radio access technologies (RATs) the method
comprising: receiving from the WITRU via a first RAT a registration message;
sending a request for terminal capability to the WTRU;, receiving a capability and
service profile message from the WTRU; determining a set of supplemental services
to provide to the WTRU based on the capability and service profile; and establishing
service with the WTRU via the first RAT,

[0008b] In accordance with second aspect of the present invention, there is
provided a service management center (SMC) for providing supplemental services to
a wireless transmit/receive unit (WTRU) having a plurality of radio access
technologies (RATs), the SMC being configured for: receiving from the WTRU via a
first RAT a registration message; sending a request for terminal capability to the
WTRU; receiving a capability and service profile message from the WTRU;
determining a set of supplemental services to provide to the WTRU based on the
capability and service profile; and establishing service with the WTRU via the first
RAT



a wireless transmit/receive unit (WTRU) having a plurality of radio access
technologies (RATS), the SMC being configured for: receiving from the
WTRU via a first RAT a registration message; sending a request for
terminal capability to the WTRU,; receiving a capability and service profile
message from the WTRU; determining a set of supplemental services to
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§iﬁ‘60r¢éspo%sive t8"the“a&tiVation; and the SMC responds to the
acknowledgment by providing an acknowledgment to the WTRU. [0010]
BRIEF DESCRIPTION OF THE DRAWINGS [0011] The present invention
will be understood for the consideration of the
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accompanying figures wherein like elements are designated by like
numerals, and, wherein: [0012] Figure 1 is a network diagram showing a
simplified schematic of the basic network architecture embodying the
waotiespmsof the present invention. [0013] Figures 2 and 3rare/chagransss
showing the sequence of service registration, showing exemplary

routines employed for establishing the appropriate service. [0014]
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[0015] Hereafter, a wireless transmit/receive unit (WTRU) includes but is
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 includes but is not limited to an access
point (AP) such as an IEEE 802.11 access point, a Node B, site controller or any
other type of interfacing device in a wireless environment.

[0016] 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 31-33 and other types of wireless networks 34-36, While one of each type
is shown, it is presumed that multiple air interfaces of each type will generally be

present.



[0018] The wireless networks include general packet radio service

(GPRS) 33, a third generation partnership (3GPP) network 34 and a

3GPP 2 network 34, and are connected to the IP or other protocol
woeborkoksb through the wireless network with which it is assorieseshamndsse

by way of a variety of transport protocol, such as internet protocol (IP) or

X.25 . These network implementations are given as examples, and it |
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multiple air interfaces of one or more types are likely to be employed, and
multiple WTRUs 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.

10021} A service management center (SMC) 53 is in communication with
the air interfaces 81-36, 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 WIRUs 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 31, 32. It is also possible to provide
the SC/S functions 55 through the SMC 53 which provides the connection
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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 31, 32. It is
wolsmpossidle to provide the SC/S functions 55 through the V@2 v
provides the connection -4 WO 2005/059689 PCT/US2004/041589
through the network connection 51. The SC/S can provide any of a vanety
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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 (SC/S).

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

[0024] The SMC 58 maintains an updated profile of the capabilities of the
WTRU 41-46 which include: radio access technology (RAT) capabilities such as a
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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[0023] The system architecture is such that the WTRUs 41-46 know of the
existence of the SMC 53 and the SMC 53 can also be known to the
wireless network that supports the WTRUS, such as the 802.11 network
wwbioksepports device 12. Also, any of the WTRUS 41-46 may/Ds2064/041589
interchangeably used with any of the WLANSs 31-33 or wireless wide area
network W WAN 34-36, when they are provided with the appropriate
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nqpeRRg, e TR FeFeTSeussHnacisl ‘%Issiﬁ’@"bcﬁ% 8?%%?}&8@}@ R

sdeiworkR Al 3t isenpaliietts a sehokse picessiom padile, withnory
L
adtrssdikectmndogieo! the device, such as, for example, bandwidth, bit rate, QoS
and the like. The SMC, when contacted by either the WIRU 41-46, or an
external entity trying to access the WTRU 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 WIRU 41-46 alternatively has simultaneous
access by way of multiple RATs, and the SMC 53 may direct/switch traffic
between these multiple RATs. In some cases the SMC 58 may request the WIRU
41-46 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 accommeodate the new environment and terminal capability.
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access technology of the device, such as, for example, bandwidth, bit

rate, QoS and the like. The SMC, when contacted by either the WTRU

41-46, or an external entity trying to access the WTRU 41-46, ascertains
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available and meets the service criteria, the WTRU 41-46, requests
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IS establi wit rst device, for example WTRU 41. The user may
Inrfeges where the connection to a SC/S 55 is established directly through the

network connection 51, the SMC 53 may still be used to control the transfer.
This is different from a handoff of a single WIRU 41-46 to a different service
31n36' in that the handoff is from one WI'RU o 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 2 GPRS networking 34. In Figure 2, a user has a WIRU, such
as a laptop 41 or cell phone 44, capable of supporting communications 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 WIRU
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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determine it convenient to physically move away from WTRU 41 but
continue the session using a different WTRU such as PDA 43. The
session can be transferred to the PDA 43. If necessary, the SMC 53 can
wiransfessidze service 55 either to another network connectiopcatigpdinrougho
a connection via the SMC 53. Likewise the session can originate with
communications through the SMC 53 and continue either through the
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which conveys the registration to the SMC 53 (step 74). The user profile,

3lvhich is stored at the SMC, is retrieved (step 75) and the SMC 53 queries
[(hgsliser -7RQr2@45/052688R ETAIBZ200H 48T reyaxdingleerapraice

r%@ab%%%“-{grel%gﬁ hgn EB]%’%’%WMMQJ@?WS Wﬁlﬂﬂ% connects with the

nology-terminal type, screen size, services to be activated and the

8fiRel et veprdry steiprr)is diRected-id eriwarddrhiriesHilRaddies of
tHd WeReM ERY 482). The WTRU 45 re-registers with the SMC 53 (step 108)

for purposes 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 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
ig in turn conveyed to the wireless device 41 through tﬁe Internet (step 116) and
through the network (step 117}, whereby service is established (step 121).

[0034] As described above, the SMC 58, 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-



The user, responsive thereto, provides the capability and service profile

(step 78), which is transmitted through the Internet in order to be

conveyed to the SMC 53 (step 79). [0032] The SMC 53 determines the
weebafmeswices (step 81), and activates the SC/S 55 (step 35)iwisaon4/041589

sends an acknowledgement to the SMC 53 (step 86). This acknowledge

(ACK) is transferred by the SMC through the Internet_(step 87‘38 and to the
Wido¥ dediee GRES 08) WcrITAo A SEIAERS iSeEEtsh R Shep st rhad
Gperyicaesiablished may be supported by the GPRS network 40 or the

WTRU 45 may be switched to another_network, s s an 1
ORSihork 2R QRN PRGTIEeS TO LR ROy nG & e grork
3 exefnplilySénviterorbcfidiratian bempphiad EERB0Arelerpnsorkds. gk as

connects wjth .11 network 31, (step 101). The 802.11

O o T S eahe B S dree

obtains t ress of the WTRU 45 (step 102). The
[00FBRU 45 rdtfegisterbadeire s SSTSRIS Ph3perarpifposasyfon are

ad4PABHAG e 35015854 hishadiaa3ROeiving:the oMMuUBiagjeactbsataye

of the internet 46 (step,104), and queries the yser regarding termjnal

o TGS TR TBE PR BT BB T PGB et e

piyReretnembodiseiseh sizéy sendices torbeingtivatedvitid go Yortleut gher

TRU 45, responsiy ' ery provides a capability and

fe?e?&?@eas?‘aﬁqgn%?%%gfg% %ﬁ%ﬂ%&gﬁd to the SMC 53 by way of the
Internet (step 108). The SMC 53 uﬁdates 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). [00341 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 WO 2005/059689 PCT/US2004/041589 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 any wireless
networks, such as GPRS, 3GPP, future 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 other features and elements of
the preferred embodiments) or oy H‘C%Js combinations with or without
other features and elements of the present invention. -9 CLAIMS What is
. claimed is: 1. A method of providing supplemental services to a wireless
What is ﬁ%lﬁ%ﬁ%iﬁreceive unit (WTRU) having a plurality of radio access
technologies (RATs) the method comprising: receiving from the WTRU _
1via a WL Bk %W%EEM@%I%}%&%W@E@ {eHBiRatecaive unit
capability to the WTRU; recelving a capability and service profile message
(WTRU)hgiingha Rivraity o sadiparmsg it qipp (G he atdhe arotbed 9BRSSIRG o
the WiERdihaseshothéhaTeapabilitirenESe o/ iegipratitel medsagtablishing
service with the WTRU, via the first RA?T 2. The d of claim 1,
where?ﬁ'}ﬂ'g%&ﬁ%ﬁ’lﬁlygoﬁge e#\t}lac{g i) ﬁi(;atyrﬁ%gg%{gnﬁ%r\%ludes at least one
of a preceissig@ pepahility andreenjcvpitiis|nsssagedumdbe VAL screen
type. determining a set qf_suppiementai services to provide to the WTRU based on the
capability and service profile; and

establishing service with the WTRU 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 claim 2, wherein the capability and service profile message further
includes an access technology of the WTRU defined by at least one of a bandwidth, a bit rate,

and a quality of service, QoS.

4, The method of any one of claims 1-3, further comprising: _
upon receiving the registration message, retn’eVing a user profile associated with
the WTRU;
receiving from the WTRU a message regarding update of the service;
updating the set of services or a set of parameters; and

activating and establishing an updated service.
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3. The method of claim 2, wherein the capability and service profile
message further includes an access technology of the WTRU defined by
at least one of a bandwidth, a bit rate, and a quality of service, QoS. 4.

- The method of any one of claims 1-3, further comprising: upon receiving
the registration message, retrieving a user profile associated with the
WTRU; receiving from the WTRU a message regarding update of the
service; updating the set of services or a set of parameters; and
activating and establishing an updated service. 10 5. The method of claim
4, wherein the established updated service is established with the WTR

5via a a'@saﬁatmshofeci%%\é’hﬁsa'fbﬁ%ﬁﬁt@*wh@éfﬁ%@%%miﬁge%}ﬁbhshed

with the ATRROAiEE sppAgRITTIudes switching the service via the first RAT to an
updated service via the second RAT in dependence on the capability of
the WTRU. 7. The method of any one of claims 1-6, wherein a
8supplaimemethedrofodaion despersis thenestahiishing slaaienpottathprerieenngludes

switchin?@{ YICERA DSOS Y 168 uNIMR sERREES id e SELIRPRYGIGS Q¥Indence

ormation service, data retrieval service, and entertainment service.
on the C@?@Q’Bﬁfrﬁé@%‘dement center (SMC) for providing supplemental
services to a wireless transmitireceive unit (WTRU) having a plurality of

adlo ess ie RATs the SMC bein CanI ured f

7[ecel r% ﬁiﬁ%& \R}T%g % f°rst 52 eglsf” to m%ssa %?enggpltgl service
correspcmajememyfmrmﬁmahmbsalmﬂ|§uppmeM§Ra¢w®eelmmngioap%lﬂﬁt)%w@e MMS
service, ﬁ@t@”ﬁg Lol i&eﬁ@% i W%h‘bed IR0ASRURE and entertainment

ementa services to provide to the WTRU based on the capability
service. and service profile; and

8. - A service management center (SMC)'for providing supplemental services to a
wireless transmitireceive unit (WTRU) having a plurality of radio access technologies (RATs),
the SMC being configured for:

receiving from the WTRU via a first RAT a registration message,

sending a request for terminal capability fo the WTRU,

receiving a capability and service profile message from the WTRU;

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

establishing service with the WTRU via the first RAT.

e The SMC of claim 8, wherein the received capability and service profile message

includes at ieast one of a processing power, a memory availability, a screen size, and a screen

type.

10.  The SMC of claim 9, wherein the received capability and service profile message
further includes an access technology of the WTRU defined by at least one of a bandwidth, a bit

rate, and a guality of service, QoS.

1



establishing service with the WTRU via the first RAT. 9. The SMC of claim
8, 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. 10. The-SMC of claim 9, wherein the received capability
and service profile message further includes an access technology of the
WTRU defined by at least one of a bandwidth, a bit rate, and a quality of
service, Qo0S. 11 11, The SMC of any one of claims 8-10, further
configured for: upon receiving the registration message, retrieving a user
profile associated with the WTRU; receiving from the WTRU a message
Tregardif W8 a0y prehivris St HEhecosfiged{REes or a set of
 paramgien segedirachengsratopsieisijagramisyagte dsse ictie ERsddiated with
MC of claim 11, further configured for establishing the updated service
ith the WTRU viva second RAT. C 13. The SMC of claim 11, further
configneneiking fermetbmMIERId g tnessegetmyasivg o pasiatehibe spwviservice
via the st RAL!Q2R/uRdALed Seavce HiddheraeRNd AT in dependence
on the capability of the WTRU. 14. The SMC of any one of claims 8-13,
* whereastialingamesianlisbingan LBARSHGHIYI® any one of a variety of

supplemental services, including SMS service, MMS service, IMS
SEVics, YalgR ONe I o alon SRS TR LLELERAS HY GBI service with

, 2
the WTRU via a second RAT.

the WT

13.  The SMC of claim 11, further configured, when establishing the updated service,
switching the service via the first RAT to an updated service via the second RAT in dependence
on the capability of the WTRU.

14, The SMC of any one of claims 8.13, wherein a supplemental service
corresponds to any one of a variety of supplemental services, inciuding SMS service, MMS
service, IMS service, voice over IP information service, data retrieval service, and entertainment

sarvice,
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