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[0001] METHOD AND APPARATUS FOR PROVIDING NON-PACKET
SWITCHED SERVICE IN A TARGET RADIO ACCESS
TECHNOLOGY NETWORK

10002] CROSS REFERENCE TO RELATED APPLICATIONS

[0003] This application claims the benefit of U.S. Provisional Application
No. 61/165,076 filed March 31, 2009.

[0004] FIELD OF INVENTION
[0005] This application is related to wireless communications.
[0006] BACKGROUND

[0007] An evolved packet system (EPS) provides both packet switched
service (PSS) and non-packet switched service (NPSS). An example of an NPSS is
a circuit switched fallback (CSFB) feature where, even though signaling for a
circuit switched (CS) service request is performed over the EPS, a wireless
transmit/receive unit (WTRU) is directed to a legacy network where the actual call
set-up signaling and user data functions are provided. Another example of NPSS

is the provisioning of a short message service (SMS) over an EPS control plane,

[0008] It is also possible to provide SMS over an Internet protocol (IP)
network, such as the EPS network, but in this case the SMS is simply carried over

the user/data plane of the EPS and is not considered an NPSS.

[0009] However, in order to provide NPSS, a mobility management entity
(MME) in an long term evolution (LTE) network uses an 'SGs' interface with the
mobile switching center (MSC)/visitor location register (MSC/VLR). Furthermore,
the WTRU registers for both PSS and NPSS, (i.e., the WTRU is attached to both
packet switched (PS) and CS domains), either by performing a combined
EPS/international mobile subscriber identity (IMSI) attach
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procedure, or by performing a combined tracking area (TA)/location area (LA)
update procedure. For the WTRU to perform a combined registration, it has
to know, a priory, that the MMLE to which 1t 1s registered, or 1s about to
register to, has an SGs interface with the MSC/VLR.

[0010] Currently, it has not been standardized whether the network
broadcasts or advertises the existence of the SGs 1interface, (e.g., using system
information (SI) messages), or whether a WTRU that accesses both PS and
NPSS always requests a combined registration. Thus, 1t 1s not clear how a
WTRU that supports CSFB and/or generic CS over EPS services, (possibly
with a different network architecture), can determine whether messages that
1t recelves, (elther paging in idle mode or non-access stratum (NAS) messages
in connected mode), are associated with CSFB or CS over EPS.

|0011] Based on the above, a method and apparatus are desired that
provide non-packet switched service in a target RAT network to differentiate
between messages that are associated with CSFB and messages that are

assoclated with CS over EPS, without overloading the signaling or the system

requirements.
|0012] SUMMARY
|0013] A method and apparatus are described for providing non-packet

switched service to a target radio access technology (RAT) network. A CS
service notification message 1s received by a WTRU. If the WTRU has been
allocated a valid temporary mobile subscriber identity (TMSI), a paging
response message including the valid TMSI 1s transmitted after an inter-
system change 1s performed from a source RAT network to a target RAT
network. The CS service notification message 1s for terminating a CS call
request. The source RAT network may be an LTE network, and the target
RAT network may be a third generation partnership project (3GPP) network.

Alternatively, if the WTRU has not been allocated a valid TMSI, a paging
9.
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response message Including an IMSI that 1identifies the WTRU 1s transmitted

after the inter-system change 1s performed.

[0014] BRIEF DESCRIPTION OF THE DRAWINGS
[0015] A more detailled understanding may be had from the following

description, given by way of example in conjunction with the accompanying

drawings wherein:

0016} Figure 1 shows a wireless communication system that provides
3G and LTE coverage to a WTRU;

[0017] Figure 2 1s a flow diagram of a WTRU identity procedure
1mplemented 1n the wireless communication system of Figure 1; and

[0018] Figure 3 1s an exemplary block diagram of the WTRU.

[0019] DETAILED DESCRIPTION

[0020] When referred to hereafter, the terminology "wireless

transmit/receive unit (WTRU)" includes but 1s not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type
of device capable of operating in a wireless environment.

[0021] Also, the term "wireless transmit/receive unit (WTRU)" refers to
a WTRU that 1s capable and configured to use both PS and NPSS. Moreover,
NPSS 1s not limited to just SMS or CSFB, or NPSS generic CS over EPS.
[0022] When referred to hereafter, the terminology "Node-B" includes
but 1s not limited to a base station, an evolved Node-B (eNodeB), a site
controller, an access point (AP), or any other type of interfacing device capable
of operating 1n a wireless environment.

[0023] Depending on the WTRU state, a WTRU receives different
indications about a terminating a CS call request. In idle mode, a WTRU 1s

paged with a radio resource control (RRC) paging message. The paging
_3-
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message includes an indication of the core network domain that initiated the
paging. For a CS call, the core network domain indicates 'cs'. Moreover, the
WTRU may be paged with either a temporary identity, (e.g., the WTRU
system architecture evolution (SAE)-temporary mobile subscriber identity (S-
TMSI)), or an IMSI. If the WTRU 1s paged with an S-TMSI, the WTRU may,
upon an inter-system change (e.g., a PS handover) to the target RAT network,
send a paging response carrying a TMSI as the WTRU's identity, (using
signaling messages processed by the target RAT network).

[0024] On the other hand, if the WTRU 1s paged with the IMSI 1n EPS,
the WTRU may send a paging response to the target RAT network with its
IMSI as i1ts 1dentity.

[0025] In the connected mode, a WTRU does not receive paging
messages. As such, a NAS message, (e.g., a NAS CS service notification
message), 1s sent to the WTRU to indicate a terminated CS call request.

[0026]} In an inter-system change situation (e.g., handover) where, for
example, the WTRU 1s moving from a global system for mobile
communications (GSM)/enhanced data rates for GSM evolution (EDGE) radio
access network (GERAN)/universal terrestrial radio access network (UTRAN)
to an evolved-UTRAN (E-UTRAN), or from a non-third generation partnership
project (non-3GPP) access, (e.g., code division multiple access (CDMA) 2000),
to E-UTRAN, the WTRU may 1nitiate a TA update (TAU) procedure in E-
UTRAN as specified 1in general packet radio service (GPRS) enhancements for
E-UTRAN access. However, there 1s no information available to the WTRU
that may be used to decide whether or not a combined TA/LA update
procedure will be initiated by the WTRU upon access to the E-UTRAN, (to
register for NPSS, e.g., CSFB). Thus, the WTRU does not know if the E-
UTRAN, (or, more specifically, the MME in the target E-UTRAN cell),

supports NPSS, or alternatively, 1if a specific interface for provisioning of

NPSS (e.g., SGs) exists.
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[0027] A WTRU, currently connected to an E-UTRAN, does not have
complete knowledge of the target RAT network's architecture or supported
interfaces. As an example, the WTRU does not know if there i1s a 'Gs'
interface; an interface between the serving GPRS support node (SGSN) and a
VLR, in the target RAT network (e.g., GERAN/UTRAN) to which 1t 1s directed
as part of the CSFB procedure. As such, the WTRU cannot immediately know
1f a combined routing/location area update should be performed in the target
system, versus independent routing and location area update procedures. The
lack of such information adds delay to the call setup time, because the WTRU
may be required to decode the SI messages in the target system, and then may
perform independent updating procedures which take longer than a combined
procedure.

|0028] Information related to the support of non-packet switched
services (NPSS) or circuit switched (CS) services may be included in a target
E-UTRAN cell. One way to facilitate an inter-RAT transfer is to include
information in any mobility message that 1s sent to the WTRU from the source
system, (e.g., RRC message 1n GSM/UTRAN, or radio link control
(RLC)/medium access control (MAC) message in enhanced GPRS (EGPRS)),
indicating whether NPSS 1s supported (or not) in a target RAT network that 1s
primarily supporting PSS such as the EPS. As such, the WTRU uses this
information to determine what type of TAU procedure should be performed.
[0029] For example, the information that may be included i1n the
mobility messages 1s CSFB supported. This indicates that the target RAT
network supports CSFB, implyving that there 1s an SGs interface between the
MME and the MSC/VLR. Furthermore, this may indicate that SMS and
possibly SS services are supported over the EPS control plane as well.

|0030] In another example, the information that may be included 1n the

mobility messages 1s native SMS supported. This indicates that SMS over the
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EPS control plane (and possibly switched service (SS)) 1s supported, but CSFB
1S not.

|0031] In another example, the information that may be included in the
mobility messages 1s IP based-services. This information may indicate that
SMS or other services are supported only over the IP user/data plane.

|0032] In another example, the information that may be included 1n the
mobility messages 1s other CS over PS services. This information may
indicate that CS over PS services are supported and similar indications, such
as those for CSFB, are to be used.

|0033] In another example, the information that may be included 1n the
mobility messages 1s an interface indication. This information may be used to
inform the WTRU that a specific interface exists between the MME and
another network node. The network architecture is thus inferred from this
indication. Moreover, this also indicates all of the supported CS over PS
services via this interface.

|0034] In another example, the information that may be included 1n the
mobility messages 1s voice over IP (VolP). This information indicates whether
VolP services are supported, (e.g., via IMS), in E-UTRAN. If so, the WTRU
may optionally deactivate its CSFB functionality, but it may still send SMS
via LTE, (implicitly implying the existence of the SGs interface for the purpose
of SMS and/or SS).

|0035] In another example, the information that may be included in the
mobility messages 1s instant messaging (IM). This information indicates
whether or not 1nstant messaging (e.g., using the session i1nitiated protocol
(SIP)) 1s supported in E-UTRAN.

|0036] In another example, the information that may be included 1n the
mobility messages may be used to show that a specific combination of all of

the above 1s supported in the target EPS network.
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|0037] In another example, the information that may be included 1n the
mobility messages supports an emergency call in a target RAT. This
information may be generalized, whereby an emergency call 1s 1initially
indicated that 1s supported in the target RAT, and then determines the type of
emergency call (e.g., CS, IMS) 1s upon access to the target RAT. Alternatively,
this information may be very detailed, (e.g., support of emergency call via
IMS, support of emergency call via CSFB, or support of emergency call via CS
over PS). A combination, for example, of an IMS and CS over PS emergency
call support indication, may also be used.

[0038] The information included in the mobility messages may be

recelived by the EMM (or NAS) either as an indication from the LTE RRC, or
in a NAS dedicated container that 1s transparent to the LTE RRC. The EPS
NAS may then know whether or not NPSS 1s provided in an EPS network, (or
1f a specific interface 1s implemented 1n the future). Thus, the EPS NAS may
then send the necessary registration message in the target EPS network upon
performing an inter-system change.

|0039] For example, the information may be included in the mobility
messages In the form of a bit map, where each bit specifies the support of a
particular NPSS or an interface. Alternatively, values may be assigned to
each of the different NPSSs, and signaled to the WTRU.

[0040] The WTRU may request network capabilities when performing
intra-LTE handover, (i.e., from one E-UTRAN cell to another), whereby the
target RAT network may or may not support CSFB or CS over PS, or
IMS/VoIP. The WTRU may use the information included in the mobility
messages when entering a cell, wherein a particular service 1s supported or
not, and take specific actions. In the case of intra-frequency and inter-
frequency handovers, the WTRU, for the cells it measures, may request the
network to provide the target cell capabilities. This request may be sent 1n a

“request network capability message,” which may be a separate RRC message
7.
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or may be part of an existing RRC message. The WTRU may also provide the
services 1t expects 1n the target cell. The network may contact the target cell
and provide the WTRU with the target cell's capabilities 1n a response
message, which may then be used by the WTRU along with the signal
strength of the network to prioritize the cells it wants to handover to and
report this information to the network in priority order. The network may
then send the WTRU to the cell the WTRU has expressed the most preference
for.

[0041] Another way to facilitate inter-RAT transfer 1s to 1nclude
information in E-UTRAN system information block (SIB) messages about the
support of CS over PS, (e.g., in an EPS network). Alternatively, the SIBs may
indicate a specific architecture support or the existence of a specific interface.
This may be used to infer the type of services that the network supports. The
information about the service or the interface may be included in SIB1 or any
other higher priority SIB. Before handover, the WTRU may then only have to
read these particular SIBs and determine, based on the services the target cell
provides, whether 1t wants to handover or not.

[0042] Moreover, broadcast information may be included to indicate
whether there 1s emergency call support using the CS over PS solution.

[0043] If a WTRU 1s only capable of CS over PS, and 1s on an E-UTRAN
cell iIn which no CS over PS 1s supported, or an emergency call 1s not
supported with a CS over PS solution, the WTRU may change to another RAT
network when an emergency call request 1s made. When 1n 1dle mode, the
WTRU may change to another RAT network. If in connected mode, the WTRU
may locally release 1ts RRC connection and change to another RAT network.
Optionally, the network may be notified about the event so that the WTRU
will not be paged or contacted when 1t 1s on another RAT network. When

releasing the connection, the RRC may indicate the release to the upper
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layers, (e.g., the NAS), with a release cause set to “other call” or “emergency

call.”

[0044] For a WTRU that 1s CS over PS capable, but does not have a
universal subscriber identity module (USIM), the WTRU may reselect to
anther RAT that supports emergency service without a USIM. Alternatively,
the network may support an emergency call using CS over PS, even 1if the
WTRU does not have a USIM. Thus, the WTRU may indicate 1n its request
message that 1t 1s desired to perform an emergency call and (optionally) that
no USIM 1s available. The request message may either be a NAS message,
another dedicated message for CS over PS, an attach message, (if this 1s
needed to obtain CS over PS services), or a TAU, (if this 1s needed to obtain CS
over PS services).

[0045] Moreover, a new establishment cause may be used to 1ndicate an
emergency call for CS over PS, (optionally for the case with a USIM available),
and another cause for the case when no USIM 1s available.

[0046] Another way to facilitate inter-RAT transfer 1s to 1nclude
information related to the target network in any mobility message that 1s sent
to the WTRU 1n an E-UTRAN during an inter-system change due to a
handover 1n general, or due to handover as part of a CSFB procedure. For
example, this information may be included in a target network container
information element (1E), or 1t may be a legacy NAS signaling dedicated IE.
Information that may be included 1n E-UTRAN mobility messages 1s an
indication of whether or not the 'Gs' interface 1s supported in a target network.
Other information that may be included in E-UTRAN mobility messages 1s the
type of mode of operation that the network supports and the mode of operation
that the WTRU may use 1n a target RAT. For example, a WTRU may be
informed 1f dual transfer mode 1s supported 1n a target GERAN cell. Other
information that may speed up the establishment of NAS and/or RRC

connection establishment includes important segments of system information
_9.
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messages that may otherwise only be obtained by reading system information.
As an example, vital IEs of the target network system information messages,
(e.g., “GPRS cell option IE”), may be sent to the WTRU.

10047} Figure 1 shows a wireless communication system 100 that
provides a third generation (3G) network 110 and an LTE network 115. The
3G network 110 includes an MSC/VLR 120, a radio network controller (RNC)
125, an SGSN 130 and a Node-B 135. The LTE network 115 includes an MME
140 and an eNodeB 145. The MME 140 and the MSC/VLR 120 communicate
via an SGs interface 150.

[0048] Figure 2 1s a flow diagram of a WTRU identity procedure
1mplemented 1n the wireless communication system 100. The WTRU 105 1s on
LTE coverage in connected mode with a PS session (205). A CS service
notification message 1s transmitted from the MME 140 to the WTRU 105
(210). The WTRU performs an inter-system change (215) from LTE coverage
(1.e., the source RAT network) to 3G coverage (1.e., the target RAT network).
The WTRU 105 then transmits a paging response message to the MSC/VLR
120 (220).

[0049] Figure 3 1s an exemplary block diagram of the WTRU 105. The
WTRU 105 includes an antenna 305, a receiver 310, a processor 315 and a
transmitter 320. The receiver 310 1s configured to receive a CS service
notification message from the MME 140 (also see Figures 1 and 2) via the
antenna 305. The transmitter 320 1s configured to transmit a paging response
message to the MSC/VLR 120 via the antenna 305.

[0050]} The following schemes may be used by the WTRU 105 to identify
1tself when sending a paging response message to a target network as per the
CSFB procedure, where the WTRU 105, initially in EPS, has received a CS
service notification message for a terminating CS call request.

0051} In one scheme, the WTRU 105 1s allocated a valid TMSI in EPS.

On a condition that the WTRU 105 has a valid TMSI, (e.g., allocated during
-10-
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the last combined attach or TAU procedure that was performed), when a NAS
CS service notification 1s received, the WTRU 105 sends a page response
message 1n the target network that includes a TMSI as 1ts identity. This
1dentity may also be used 1n any other NAS message, (e.g., location area
update, connection management (CM) service request), prior to or after
sending the paging response message, (assuming that the VLR does not
allocate a new TMSI for the WTRU 105), and 1s thus not limited to the use of a
paging response message only.

[0052] In another scheme, the WTRU 105 does not have a valid TMSI in
EPS. If the WTRU 105 does not have a valid TMSI when it receives a NAS CS
service notification message while on LTE coverage, the WTRU sends a paging
response message that includes 1ts IMSI as 1ts i1dentity to use 1n the target
RAT network. This identity may also be used 1n any other NAS message,
(e.g., location area update, CM service request), prior to or after sending the
paging response message and 1s thus not limited to the use of a paging
response message only.

[0053] In another scheme, the WTRU 105 receives an “explicit
indication” as to what identity 1s to be used 1n the target network. The CS
service notification message may include an explicit indication as to what
1dentity the WTRU 105 1s to use when 1t goes to the target network, (and
sends a paging response message).

|0054] In one example, an 1dentity IE i1s included 1in the CS service
notification message. If the 1K indicates the IMSI of the WTRU 105, then the
WTRU 105 uses 1ts IMSI as the identity in the target network when sending
any initial NAS message or paging response message. If the 1K indicates the
TMSI allocated for the WTRU 105 (in E-UTRAN), then the WTRU 105 uses 1ts
TMSI as the identity 1in the target network when sending any initial NAS
message or paging response message. If the IE 1s not be mapped to the IMSI

or TMSI of the WTRU 105, the WTRU may use 1ts IMSI as the default
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1dentity when sending any initial NAS message or page response message 1n
the target network.

|0055] In another example, an indicator, (e.g., in the form of one or more
bits), 1s included 1n the CS service notification message. Assuming one bit 1s
used, a value of 0 indicates the use of the current TMSI in the target network,
and a value of 1 indicates the use of the IMSI 1n the target network. If the
WTRU 105 does not have a valid TM®SI, and an indication to use a TMSI 1s
included 1n the CS service notification message, then the WTRU 105 may use
1ts IMSI instead. In the case that the WTRU 105 has a valid TMSI, the
WTRU 105 will comply with the indication even if it is indicated that an IMSI
be used 1n the target network.

|0056] Referring again to Figure 3, the WTRU 105 provides non-packet
switched service during handover between different RAT networks. The
recelver 310 in the WTRU 105 may be configured to receive a CS service
notification message, wherein the WTRU has been allocated a valid TMSI.
The transmitter 320 may be configured to transmit a paging response message
including the valid TMSI after an inter-system change 1s performed from a
source RAT network to a target RAT network. The CS service notification
message 1s for terminating a CS call request. The source RAT network may be
an LTE network, and the target RAT network may be a third generation
partnership project (3GPP or 3(G) network.

[0057] The receiver 310 in the WTRU 105 may be configured to receive a
CS service notification message, wherein the WTRU has not been allocated a
valid TMSI. The transmitter 320 in the WTRU may be configured to transmit
a paging response message Including an IMSI that 1dentifies the WTRU after
a handover 1s performed from a source RAT network to a target RAT network.
|0058] The receiver 310 in the WTRU 105 may be configured to receive a
CS service notification message, including an explicit indication of the identity

the WTRU 1s to use after performing an inter-system change from a source
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RAT network to a target RAT network. The transmitter 320 in the WTRU 105
may be configured to transmit a paging response message 1ncluding the
explicit indication after the handover 1s performed. The explicit indication
may be an information element (I1E) that indicates an IMSI of the WTRU, or
an I1E that indicates a TMSI allocated for the WTRU. The explicit indication
may Include at least one bit, whereby a bit value of one indicates that an IMSI
of the WTRU should be used after the handover, and a bit value of zero
indicates that a TMSI allocated for the WTRU should be used after the
handover.

|0059] Another procedure that may be used to facilitate inter-RAT
transtfer includes the WTRU receiving clear indications as to which type of
service 1t 1s being notified about, (via paging or NAS messages). As
mentioned earlier, the CS service that may be provided in EPS may be either
CSFB and/or CS over EPS.

[0060] An explicit indication 1n the CS Service Notification 1s used to
inform the WTRU that the request 1s for CSFB or CS over PS. An IE that
indicates the CS service type, (1.e., CSFB or CS over PS), may be used. Other
information may also be included for each option, e.g., CS over PS, and the
actual request 1s a “CS voice call.” This scheme may be used for a WTRU that
1s capable of any combination of features, e.g., both CSFB and CS over PS, or
CS over PS and IMS/VolP. This indication may also be implemented in the
form of a bitmap (one or more bits). Alternatively, this indication may only be
included for CS over PS when the WTRU 1s capable of both CSFB and CS over
EPS. Otherwise, if absent, the WTRU considers the service type as being
CSFB.

|0061] The use of a different NAS message to indicate a terminated
request for CS over PS or any other service may be used. As such, the WI'RUs
that are capable of both CSFB and CS over PS may differentiate what type of

service 1s to be expected and what response 1s used. For example, a new "CS
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over PS service notification message" may be used for CS over PS terminated
services when the WTRU 1s 1n connected mode. Furthermore, the actual
request, e.g., a “terminating CS voice call’, may be included in the message.
|0062] A different core network domain indicator for CS over PS
Services may be used 1n paging messages. A new core domain indicator 1s
used for every service, e.g., CS over PS. Currently, with CSFB as the only CS
service through EPS, the corresponding core domain indicator for CS call
paging 1s “CS.” If the WTRU receives a value of “PS” instead, then the WTRU
knows that the paging 1s for EPS packet services. Thus, the use of a new core
domain indicator, namely 'CS over PS', may be used to precisely specify the
domain that triggered the paging.

|0063] Another way to facilitate an inter-RAT transter 1s by the WTRU
using the current extended service request message with a new service type
set to “mobile terminated CS over PS” and a response IE having values
including 'CS over PS Accepted' and “CS over PS rejected”. Alternatively, a
new message may be defined to respond to a terminating CS over PS request.
This message may also have a response IE as defined above.

10064] The service request may also be used, and optionally with a
request type set to “mobile terminated CS over PS”, to respond to the
terminating request. This message may also have a response I1E as defined
above.

|0065] Another way to facilitate an inter-RAT transfer 1s that the
WTRU uses the current extended service request message with a new service
type set to “mobile originated CS over PS.” Alternatively, a new message may
be defined to request for CS over PS. The service request may also be used,
and optionally with a request type set to "mobile originated CS over PS", to
make a request for CS over PS services. Regardless, the WTRU may also
indicate that the call 1s an emergency call by setting the service type to a

“mobile originated emergency call.”
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0066} In all the messages 1dentified above, the WTRU may include a
request type accordingly, e.g., “mobile originated CS over PS.” The WTRU

may use a new establishment cause set accordingly.

0067} Embodiments

|0068] 1. A method, implemented by a wireless transmit/receive unit
(WTRU), for providing non-packet switched service in a target radio access
technology (RAT) network, the method comprising:

receiving a circuit switched (CS) service notification message including
an explicit indication that indicates an identity the WTRU 1s to use after
performing an inter-system change from a source RAT network to a target
RAT network; and

transmitting a paging response message 1ncluding the explicit
indication after the inter-system change i1s performed.

2. The method of embodiment 1 wherein the CS service notification
message 1s for terminating a CS call request.

3. The method as in any one of embodiments 1-2 wherein the source
RAT network i1s a long term evolution (LTE) network, and the target RAT
network 1s a third generation partnership project (3GPP) network.

4. The method as 1n any one of embodiments 1-3 wherein the
explicit i1ndication 1s an i1nformation element (IE) that indicates an
international mobile subscriber identity (IMSI) of the WTRU.

D. The method as 1n any one of embodiments 1-4 wherein the
explicit indication 1s an information element (IE) that indicates a temporary
mobile subscriber 1identity (TMSI) allocated for the WTRU.

0. The method as in any one of embodiments 1-5 wherein the
explicit indication includes at least one bit.

7. The method of embodiment 6 wherein a bit value of one indicates
that an international mobile subscriber identity (IMSI) of the WTRU should

be used after the inter-system change i1s performed, and a bit value of zero
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indicates that a temporary mobile subscriber identity (TMSI) allocated for the
WTRU should be used after the inter-system change 1s performed.

8. A method, 1mplemented by a wireless transmit/receive unit
(WTRU), for providing non-packet switched service in a target radio access
technology (RAT) network, the method comprising:

recelving a circult switched (CS) service notification message, wherein
the WTRU has been allocated a valid temporary mobile subscriber 1identity
(TMSI); and

transmitting a paging response message including the valid TMSI after
an inter-system change 1s performed from a source RAT network to a target
RAT network.

9. The method of embodiment 8 wherein the CS service notification
message 1s for terminating a CS call request.

10. The method as in any one of embodiments 8-9 wherein the source
RAT network i1s a long term evolution (LTE) network, and the target RAT
network 1s a third generation partnership project (3GPP) network.

11. A method, implemented by a wireless transmit/receive unit
(WTRU), for providing non-packet switched service in a target radio access
technology (RAT) network, the method comprising:

recelving a circult switched (CS) service notification message, wherein
the WTRU has not been allocated a valid temporary mobile subscriber 1dentity
(TMSI); and

transmitting a paging response message 1ncluding an international
mobile subscriber identity (IMSI) that identifies the WTRU after an inter-
system change 1s performed from a source RAT network to a target RAT
network.

12. The method of embodiment 11 wherein the CS service

notification message 1s for terminating a CS call request.
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13. The method as 1n any one of embodiments 11-12 wherein the
source RAT network 1s a long term evolution (LTE) network, and the target
RAT network 1s a third generation partnership project (3GPP) network.

14. A method, 1mplemented by a wireless transmit/receive unit
(WTRU), for providing non-packet switched service in a target radio access
technology (RAT) network, the method comprising:

receliving an evolved universal terrestrial radio access network (k-
UTRAN) mobility message including information related to the target RAT
network during an inter-system change from a source RAT network to a target
RAT network, wherein the mobility message indicates whether or not a Gs
interface 1s supported in the target RAT network.

15. A method, implemented by a wireless transmit/receive unit
(WTRU), for providing non-packet switched service in a target radio access
technology (RAT) network, the method comprising:

receiving at least one target RAT network system information message
including an information element (1E).

16. The method of embodiment 15 wherein the 1K i1s a general packet
radio service (GPRS) cell option IE.

17. A wireless transmit/receive unit (WTRU) for providing non-
packet switched service 1n a target radio access technology (RAT) network, the
WTRU comprising:

a recelver configured to receive a circuit switched (CS) service
notification message including an explicit indication that indicates an 1identity
the WTRU 1s to use after performing an inter-system change from a source
RAT network to a target RAT network; and

a transmitter configured to transmit a paging response message
including the explicit indication after the inter-system change 1s performed.

18. The WTRU of embodiment 17 wherein the CS service notification

message 1s for terminating a CS call request.
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19. The WTRU as in any one of embodiments 17-18 wherein the
source RAT network 1s a long term evolution (LTE) network, and the target
RAT network 1s a third generation partnership project (3GPP) network.

20. The WTRU as 1n any one of embodiments 17-19 wherein the
explicit 1i1ndication 1s an i1nformation element (IE) that indicates an
international mobile subscriber identity (IMSI) of the WTRU.

21. The WTRU as in any one of embodiments 17-20 wherein the
explicit indication 1s an information element (IE) that indicates a temporary
mobile subscriber 1identity (TMSI) allocated for the WTRU.

22. The WTRU as 1n any one of embodiments 17-21 wherein the
explicit indication includes at least one bit.

23. The WTRU of embodiment 22 wherein a bit value of one indicates
that an international mobile subscriber identity (IMSI) of the WTRU should
be used after the inter-system change i1s performed, and a bit value of zero
indicates that a temporary mobile subscriber 1identity (TMSI) allocated for the
WTRU should be used after the inter-system change 1s performed.

24. A wireless transmit/receive unit (WTRU) for providing non-
packet switched service 1n a target radio access technology (RAT) network, the
WTRU comprising:

a recelver configured to receive a circuit switched (CS) service
notification message, wherein the WTRU has been allocated a valid temporary
mobile subscriber 1dentity (TMSI); and

a transmitter configured to transmit a paging response message
including the valid TMSI after an inter-system change 1s performed from a
source RAT network to a target RAT network.

25. The WTRU of embodiment 24 wherein the CS service notification

message 1s for terminating a CS call request.
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26. The WTRU as 1n any one of embodiments 24-25 wherein the
source RAT network 1s a long term evolution (LTE) network, and the target
RAT network 1s a third generation partnership project (3GPP) network.

27. A wireless transmit/receive unit (WTRU) for providing non-
packet switched service 1n a target access technology (RAT) network, the
WTRU comprising:

a receilver configured to receive a circuit switched (CS) service
notification message, wherein the WTRU has not been allocated a wvalid
temporary mobile subscriber identity (TMSI); and

a transmitter configured to transmit a paging response message
including an international mobile subscriber identity (IMSI) that identifies
the WTRU after an inter-system change 1s performed from a source RAT
network to a target RAT network.

28. The WTRU of embodiment 27 wherein the CS service notification
message 1s for terminating a CS call request.

29. The WTRU as 1n any one of embodiments 27-28 wherein the
source RAT network 1s a long term evolution (LTE) network, and the target
RAT network 1s a third generation partnership project (3GPP) network.

30. A wireless transmit/receive unit (WTRU) for providing non-
packet switched service 1n a target access technology (RAT) network, the
WTRU comprising:

a transmitter; and

a recelver configured to receive an evolved universal terrestrial radio
access network (E-UTRAN) mobility message including information related to
the target RAT network during an inter-system change from a source RAT
network to a target RAT network, wherein the mobility message indicates

whether or not a Gs interface is supported in the target RAT network.
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31. A wireless transmit/receive unit (WTRU) for providing non-
packet switched service in a target access technology (RAT) network, the
WTRU comprising:

a transmitter; and

a recelver configured to receive at least one target RAT network system
information message including an information element (I1E).

32. The WTRU of embodiment 31 wherein the IE i1s a general packet
radio service (GPRS) cell option IE.

[0069] Although features and elements are described above in particular
combinations, each feature or element can be used alone without the other
features and elements or 1n various combinations with or without other
features and elements. The methods or flow charts provided herein may be
implemented 1n a computer program, software, or firmware incorporated 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).
[0070] Suitable processors 1nclude, by way of example, a general
purpose processor, a speclal purpose processor, a conventional processor, a
digital signal processor (DSP), a plurality of microprocessors, one or more
microprocessors in assoclation 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.

0071} A processor 1n assoclation with software may be used to
implement a radio frequency transceiver for use 1n a wireless transmit receive

unit (WTRU), user equipment (ULK), terminal, base station, radio network
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controller (RNC), or any host computer. The WTRU 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) or Ultra Wide Band (UWB) module.

* * %
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CLAIMS
What is claimed is:

1. A method performed by a wireless transmit/receive unit (WITRU)

the method comprising:

receiving, by the WTRU from a packet switched evolved universal
terrestrial radio access network (E-UTRAN) a circuit switched (CS) service
notification message with an indication of an international mobile subscriber
identity (IMSI) or a temporary mobile subscriber identity (TMSI) the WTRU is to

use after an inter-system change, wherein the inter-system change is to a target

CS service; and

sending, by the WTRU via the target CS service after the inter-system
change, a paging response message including the indicated IMSI or the
indicated TMSI.

2. The method of claim 1 wherein the CS service notification

message is to terminate a CS call request.

3. The method of claim 1 wherein the indication includes at least one
bit.

4. A wireless transmit/receive unit (WTRU) comprising:

circuitry configured to receive, by the WTRU from a packet switched
evolved universal terrestrial radio access network (E-UTRAN) a circuit switched
(CS) service notification message with an indication of an international mobile
subscriber identity (IMSI) or a temporary mobile subscriber identity (TMSI) the
WTRU is to use after an inter-system change, wherein the inter-system change

IS to a target CS service; and

sending, by the WTRU via the target CS service after the inter-system
change, a paging response message including the indicated IMSI or the
indicated TMSI.

29
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S. The WTRU of claim 4 wherein the CS service notification message

IS to terminate a CS call request.

0. The WTRU of claim 4 wherein the indication includes at least one
bit.
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