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Abstract of the contribution: This contribution discusses a requirement of making pre-decision for the coming CS service in order to determine whether the CS fallback should continue or not.
1 Introduction

The current mechanism for CS fallback may impact the ongoing PS data session because the UE may perform CS fallback automatically when receiving the indication for the mobile terminating CS service. So the user should be involved into the CS fallback execution in order to make pre-decision for the coming CS service. And the CS fallback should be performed only when the user accepts the service.

This may be a requirement for CS fallback which is similar with sending caller’s number discussed in the last SA2 meeting.

2 Discussion
The basic assumption for CS fallback is that UE may perform fallback to CS domain of GERAN/UTRAN automatically when CS service occurs regardless of PS data session is ongoing or not. However this mechanism may impact the user’s experience and waste resource, especially for mobile terminating case:

1) The ongoing PS data session may be interrupted.

· PS HO procedure may not be supported in target GERAN;

· Simultaneous PS/CS sessions may not be supported in the target GERAN/UTRAN;

· The target PS domain may not meet with the requirement of the ongoing PS service.

2) User may not be willing to perform the fallback.

If the ongoing PS service has higher priority than the coming mobile terminating call, for example, the PS service is an important video meeting while the coming call is privacy, user may not be willing to perform the fallback, otherwise the ongoing PS service may be interrupted and the resource would be wasted for the fallback because the user would reject the coming call immediately in the CS domain.

So the user should be involved into the CS fallback execution, which means that the user should make pre-decision for the coming mobile terminating call and the CS fallback should be performed only when the user accepts the service.

The pre-decision can be made by the user based on the service related information offered by the network. For example, the caller’s number (MSISDN) can be sent to UE prior to fallback, and the user can determine whether to accept the mobile terminating call or not based on the caller’s number.

1) The service related information can be offered by MSC to MME.

According to the existing CS call mechanism, MSC pages the UE when it receives the IAM message, which includes caller’s number, from GMSC. So MSC can provide the service related information to MME during the paging request procedure via SGs interface.

2) The service related information can be offered to UE by MME.

It’s worried that the caller’s number can not be included into the EPS paging message because the length of paging message should be extended, which is not acceptable.

Another problem for CS fallback is that the approved EPS paging does not include the CS service indication which may be similar with the ‘CN domain indicator’ in GPRS/UMTS. Although ‘Originating Conversational Call’ or ‘Originating Streaming Call’ or ‘Originating Interactive Call’ or ‘Originating Background Call’ can be indicated by the Paging Cause, but these causes can not be used to indicate service type and are used as the RRC establishment cause in the subsequent procedure. (Referring to the Annex L of TS 24.008)

Table 1: elements for EPS paging in TS 36.413 (v8.1.0)

	IE/Group Name
	Presence

	Message Type
	M

	UE Identity Index value
	M

	UE Paging ID
	M

	Paging DRX
	M

	Paging Cause
	M

	List of TAIs
	

	>TAI List Item 
	

	>>TA Identity
	M


Table 2: elements for paging cause in TS 36.413 (v8.1.0)
	IE/Group Name
	Presence
	Range
	IE type and reference

	Paging Cause
	M
	
	ENUMERATED( Terminating Conversational Call,  Terminating Streaming Call,  Terminating Interactive Call, Terminating Background Call, Terminating Low Priority Signalling, 
...,

Terminating High Priority Signalling)


So, it suggests that the CS service indication and service related information (e.g. caller’s number) should be offered via additional NAS message (e.g. CS Service Request) instead of the EPS paging message.
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Figure 1 Alternative mobile terminating call flow
1. MSC sends Paging Request message to MME via SGs interface when it receives IAM message from GMSC. The service related information (e.g. caller’s number) is included in it.

2. When the UE is in ECM-IDLE state, MME performs standard EPS paging procedure.

3. UE sends Service Request (type=paging response) to MME, then the UE is transited into ECM-CONNECTED state.

4. When the UE is in ECM-CONNECTED state, MME sends NAS message CS Service Request to UE, and the service related information (e.g. caller’s number) is included in it. 

5. UE makes pre-decision based on the service related information (e.g. caller’s number) and determine whether to accept the mobile terminating call or not.

6. UE sends CS Service Response (NAS) message to MME including the decision (accept or reject).

7a. When UE rejects the service, MME sends Paging Reject message to MSC via SGs.

7b. When UE accepts the service, the corresponding procedure should be executed after the CS fallback.

3 Conclusion

This contribution discusses pre-decision for CS fallback, and the user can make the pre-decision based on service related information (e.g. caller’s number) which can be sent by the network via additional NAS message.

It suggests the following principles should be accepted by SA2:

· CS service indication should be sent via additional NAS message without impacting the EPS paging.

· The service related information (e.g. caller’s number) should be sent to UE for user’s pre-decision.

· CS fallback is performed only when user accepts the service, otherwise, the PS data session should not be impacted.

It’s also proposed that the pre-decision procedure can be added into the TS 23.272 for CS fallback as a normative annex.

**** Start of changes ****
Annex X (normative): 
Pre-decision for mobile terminating call
It shall be possible for user to make pre-decision to determine whether to perform CS fallback or not in mobile terminating scenario. The pre-decision shall be based on the CS service related information (e.g. caller’s number) which can be sent to UE via a NAS message indicating the coming mobile terminating call. The CS fallback is performed only when user accepts the service, otherwise the PS data session should not be impacted.
It shall be possible that the pre-decision can be executed in the signalling flow shown below:
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Figure X.1 Pre-decision signalling flow
1. MSC sends Paging Request message to MME via SGs interface when it receives IAM message from GMSC. The service related information (e.g. caller’s number) is included in it.

2. When the UE is in ECM-IDLE state, MME performs standard EPS paging procedure.

3. UE sends Service Request (type=paging response) to MME, then the UE is transited into ECM-CONNECTED state.

4. When the UE is in ECM-CONNECTED state, MME sends NAS message CS Service Request to UE, and the service related information (e.g. caller’s number) is included in it. 

5. UE makes pre-decision based on the service related information (e.g. caller’s number) and determine whether to accept the mobile terminating call or not.

6. UE sends CS Service Response (NAS) message to MME including the decision (accept or reject).

7a. When UE rejects the service, MME sends Paging Reject message to MSC via SGs.

7b. When UE accepts the service, the corresponding procedure should be executed after the CS fallback.
**** End of changes ****
4 Reference (Annex L of TS 24.008 (v7.9.0))
Annex L (normative):
Establishment cause (Iu mode only)

L.1
Mapping of NAS procedure to RRC establishment cause(Iu mode only)

When MM requests the establishment of a RR connection, the RRC establishment cause used by the MS shall be selected according to the CS NAS procedure as specified in table L.1.1.
Table L.1.1/3GPP TS 24.008: Mapping of CS NAS procedure to establishment cause 

	CS NAS procedure
	RRC Establishment cause (according 3GPP TS 25.331)

	Originating CS speech call
	Originating Conversational Call

	Originating CS data call
	Originating Conversational Call

	CS Emergency call
	Emergency call

	Call re-establishment
	Call re-establishment

	Location update
	Registration

	IMSI Detach
	Detach

	MO SMS via CS domain
	Originating Low Priority Signalling

	Supplementary Services
	Originating High Priority Signalling

	Answer to circuit switched paging
	Set equal to the value of the paging cause used in the reception of paging in the RRC layer

	SS part of Location services
	Originating High Priority Signalling


When GMM requests the establishment of a PS signalling connection, the RRC establishment cause used by the MS shall be selected according to the PS NAS procedure as specified in Table L.1.2.

Table L.1.2/3GPP TS 24.008: Mapping of PS NAS procedure to establishment cause

	PS NAS procedure
	RRC Establishment cause (according 3GPP TS 25.331)

	GPRS Attach
	Registration

	Routing Area Update – for the case of ‘Directed Signalling Connection Re-Establishment (see chapter 4.7.2.5.)
	Call Re-Establishment

	Routing area Update – all cases other than ‘Directed Signalling Connection Re-Establishment
	Registration

	GPRS Detach
	Detach

	Request to re-establish RABs
	Either ‘Originating Conversational Call’ or ‘Originating Streaming Call’ or ‘Originating Interactive Call’ or ‘Originating Background Call ‘ – depending on the Traffic Class in QoS of the "most demanding" RAB. (see Note 1)

	Request to establish a PS signalling connection for MBMS 
	MBMS reception or MBMS p-t-p RB request

	Activate PDP Context
	Either ‘Originating Conversational Call’ or ‘Originating Streaming Call’ or ‘Originating Interactive Call’ or ‘Originating Background Call ‘ – depending on the Traffic Class in QoS of the "most demanding" RAB. (see Note 1) –
If Traffic Class in QoS is not ‘Conversational Class’ or ‘Streaming Class’ or ‘Interactive Class’ or ‘Background Class’ but is ‘Subscribed Traffic Class’, then ‘Originating Subscribed traffic Call’ shall be used. 

	Modify PDP Context
	Originating High Priority Signalling

	Deactivate PDP Context
	Originating High Priority Signalling

	MO SMS via PS domain
	Originating Low Priority Signalling

	SS part of Location services
	Originating High Priority Signalling

	Answer to packet paging
	Set equal to the value of the paging cause used in the reception of paging in the RRC layer

	NOTE 1:
For classification of "most demanding" Traffic Class the following ranking order applies: "Conversational" followed by "Streaming" followed by "Interactive" followed by "Background", where "Conversational" is the most demanding Traffic class in terms of being delay sensitive. 
In chosing the "most demanding" Traffic Class all already active PDP Context together with the PDP Context to be activated shall be considered


NOTE: 
The RRC establishment cause may be used by the network to prioritise the connection establishment request from the MS at high load situations in the network.
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