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	In CT1#71 meeting, CT1 sent an reply LS to SA2 regarding SGs paging with IMSI for CSFB and stated that for the scenario identified by SA2, CT1 would prefer a network based solution to resolve the related issues. In SA2#87 meeting, SA2 reached the following agreement on handling for SGs paging in the VLR and the MME failure cases as described in the incoming LS C1-114512 (S2-114715):

In order to allow MTRF procedure w/o mandating the HLRs to be upgraded to support MTRF, and in order to also take into account MME failure cases, SA2 has agreed the following principles:
· for the cases of SGs paging without LAI/TMSI and the MME knows the S-TMSI: to force UE to re-attach to non EPS service as this will force the VLR to reallocate the TMSI before triggering CSFB, which will result correct routing of paging response in A-Flex, and in the use of VPLMN based MTRF (no need to upgrade all the HSS). 
In particular, it is agreed to extend the solution approved at CT1 in C1-113517 for the specific case of MT SMS to any SGs paging without LAI/TMSI i.e. to page the UE with CS domain indicator if in idle mode, then to IMSI Detach the UE; 
· for the cases of SGs paging with or without LAI/TMSI when the MME does not know the S-TMSI: to force UE to re-attach to EPS (and non EPS) as this will allow the MME to reallocate an S-TMSI, thus to allow subsequent CSFB with S-TMSI (upon new SGs paging request from VLR. 
In particular, it is agreed to page the UE with IMSI Paging for EPS services (PS indicator) to force the UE to re-attach to EPS and non-EPS services if the UE is operating in CS/PS mode 1 or CS/PS mode 2 of operation.
· In addition, it is proposed, at least for Rel-11, to mandate that the VLR retries the paging with TMSI and LAI after the UE has IMSI re-attached.
This CR provides required stage 3 implementation of these principles.
Rev 3 was agreed in CT1#75 SFO meeting.

Rev 4/Rev 5: 

1). Attempt to provide alignment to agreement from CR S2-115453 and S2-115300 from S2#88 SFO meeting:

· If the TMSI or the LAI is not received from the MSC/VLR, the UE is paged with the IMSI.
2). Misc. enhancments:

- In section 5.1.3.3, need to specify the handling for case when neither MTRF without HLR support is deployed nor GERAN with MSC pool is deployed in the network. 
- Restructured text in section 5.1.3.1 and section 5.1.3.2 to remove overlapping requirements and to use similar condition criteria.
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	It is specified that:

· when the MME receives SGs IMSI paging without LAI/TMSI or if the VLR is marked as not reliable, if the MME knows the S-TMSI of the UE, the MME shall page the UE  if the UE is in idle mode, and on reception of Extended Service Request from the UE, the MME shall send Detach Request  with detach type indicating “IMSI detach” to the UE. If the UE is in connected mode, the MME simply sends Detach Request with detach type indicating “IMSI detach” to the UE. The UE will re-attach non-EPS services under the same MME. 
· When the MME receives SGs paging and does not know the S-TMSI of the UE, it shall IMSI page the UE with PS indicator, which will force the UE to EPS/IMSI re-attach.
· After the UE re-attaches to an MME, the SGs association will be updated with the new MME name. If the VLR detects that an ongoing paging for the same UE via an old MME, the VLR shall retry to send the SGs paging over the new SGs association. 
Rev 4/Rev 5 change:

· If the S-TMSI is retrievable (UE is known) and LAI is not received from the MSC/VLR, the UE is paged with the IMSI.
· In Section 5.1.3.3, the "If" and "Otherwise" clauses are swapped, so handling for the case “when neither MTRF without HLR support is deployed nor GERAN with MSC pool is deployed in the network” is covered under the "Otherwise" clause.

· Restructured text in section 5.1.3.1 and section 5.1.3.2 to remove overlapping requirements and to use similar condition criteria. 
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	It would not be possible to re-establish the CS services for the UE after some VLR or MME failure cases. 

After a VLR restart, VPLMN MTRF procedure cannot be used i.e. HLR must be upgraded even for roaming cases.
When a UE moves or re-attaches to an MME, if the VLR does not repeat the SGs paging towards the new MME, the CS MT call will be lost. 

	
	

	Clauses affected:
(

	5.1.3.1, 5.1.3.2, 5.1.3.3, 5.2.3.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... rev ...

	Affected:
	
	X
	 Test specifications
	TS/TR ... CR ... rev ...

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... rev ...

	
	

	Other comments:
(

	


	*** First Change ***


5.1.3
Procedures in the MME

5.1.3.1
General
The MME accepts SGsAP-PAGING-REQUEST messages in any state of the SGs association. In the SGs-NULL state, the MME accepts SGsAP-PAGING-REQUEST messages only if the "MME-Reset" restoration indicator is set to "true". When a MME receives a SGsAP-PAGING-REQUEST message from a VLR, the MME shall first check if the UE is known by the MME. The handling of the paging request depends on the state of the SGs association, the EMM context variables at the MME, and the Service indicator information element in the SGsAP-PAGING-REQUEST message. The MME may process the paging request and subsequent SGs procedures related to this request preferentially compared to other normal procedures if the SGsAP-PAGING-REQUEST message includes the eMLPP priority information element (see 3GPP TS 23.272 [7]).
If the Service indicator information element in the SGsAP-PAGING-REQUEST message indicates "CS call indicator", the MME shall handle the paging request as follows:
a)
If the UE is known:
-
if the UE is considered to be IMSI attached for EPS services and "SMS only", the MME shall return an SGsAP-PAGING-REJECT message to the VLR indicating in the SGs cause information element "Mobile terminating CS fallback call rejected by the user";
-
if the UE is considered to be IMSI attached for EPS and non-EPS services (i.e. the SGs association is not in the state SGs-NULL), the MME shall page the UE based on the location information stored in the MME, i.e. in all tracking areas of the stored list. If the SGsAP-PAGING-REQUEST message does not include the Location area identifier information element, the MME may set the "VLR-Reliable" MM context variable to "false";
-
if the UE is marked as IMSI detached for EPS services or IMSI (implicitly or explicitly) detached for non-EPS services (i.e. the state of the SGs association is SGs-NULL), the MME shall return an SGsAP-PAGING-REJECT message to that VLR indicating in the SGs cause information element the detach circumstance ("IMSI detached for EPS services", "IMSI detached for non-EPS services" or "IMSI implicitly detached for non-EPS services"); or
-
if the UE is marked as unreachable, indicated by Paging Proceed Flag set to "false", the MME shall return an SGsAP-UE-UNREACHABLE message to that VLR indicating in the SGs cause information element "UE unreachable". The state of the SGs association does not change at the MME.

b)
If the UE is not known and the "MME-Reset" restoration indicator at the MME is set to "false":

-
the MME shall return an SGsAP-PAGING-REJECT message to that VLR indicating in the SGs cause information element "IMSI unknown".

c)
If the UE is not known and the "MME-Reset" restoration indicator at the MME is set to "true", the MME shall handle the paging request as follows:
-
if the MME only supports "SMS only", the MME shall return an SGsAP-PAGING-REJECT message to the VLR indicating in the SGs cause information element "Mobile terminating CS fallback call rejected by the user";
-
if the SGsAP-PAGING-REQUEST message includes the Location area identifier information element, the MME shall page the UE in all the tracking areas served by the MME that can be mapped to the location area indicated in the Location area identifier information element; or
-
if the SGsAP-PAGING-REQUEST message does not include the Location area identifier information element, the MME may page in all the tracking areas served by the MME, or the tracking areas served by the MME and by the VLR.

NOTE 1:
The MME can initiate the paging procedure using IMSI with CN domain indicator set to "PS" to request the UE to initiate the attach procedure as described in 3GPP TS 24.301 [14].
If the Service indicator information element in the SGsAP-PAGING-REQUEST message indicates "SMS indicator", the MME shall handle the paging request as follows:

a)
If the UE is known:
-
if the UE is considered to be IMSI attached for EPS and non-EPS services or IMSI attached for EPS services and "SMS only", the MME shall page the UE based on the location information stored in the MME. If the SGsAP-PAGING-REQUEST message does not include the Location area identifier information element, the MME may set the "VLR-Reliable" MM context variable to "false"; or

NOTE 2:
If location area identifier information element is included in the SGsAP-PAGING-REQUEST, it is not used in paging the UE.
-
if the UE is marked as IMSI detached for EPS services or IMSI (implicitly or explicitly) detached for non-EPS services, or as unreachable, the MME shall proceed as specified for the case when the service indicator indicates "CS call indicator".
b)
If the UE is not known and the "MME-Reset" restoration indicator at the MME is set to "false":

-
the MME shall return an SGsAP-PAGING-REJECT message to that VLR indicating in the SGs cause information element "IMSI unknown".
c)
If the UE is not known and the "MME-Reset" restoration indicator at the MME is set to "true", the MME shall handle the paging request as follows:
-
if the SGsAP-PAGING-REQUEST message includes the Location area identifier information element, the MME shall page the UE in all the tracking areas served by the MME that can be mapped to the location area indicated in the Location area identifier information element; or
-
if the SGsAP-PAGING-REQUEST message does not include the Location area identifier information element, the MME may page in all the tracking areas served by the MME, or the tracking areas served by the MME and by the VLR.

	*** Next Change ***


5.1.3.2
Procedure when no NAS signalling connection exists
If the Service indicator information element in the SGsAP-PAGING-REQUEST message indicates "CS call indicator" and the MME accepts the paging request, the MME shall proceed as follows:

-
If the SGsAP-PAGING-REQUEST message includes the Location area identifier and the "VLR-Reliable" MM context variable in the MME is set to "true":

-
if the UE is considered to be IMSI attached for EPS and non-EPS services, the MME pages the UE with CN domain indicator set to "CS". If the SGsAP-PAGING-REQUEST message includes the TMSI and the location area stored in the MME is the same as the one received in the SGsAP-PAGING-REQUEST message, then the MME uses the S-TMSI as paging address at the radio interface; else the MME uses the IMSI; and
-
if the UE is not known, or is marked as IMSI detached for EPS services or IMSI (implicitly or explicitly) detached for non-EPS services, the MME pages the UE with IMSI and CN domain indicator set to "PS".

-
If the SGsAP-PAGING-REQUEST message does not include the Location area identifier, or the "VLR-Reliable" MM context variable in the MME is set to "false":
-
if the UE is considered to be IMSI attached for EPS and non-EPS services, the MME uses IMSI as paging address at the radio interface and CN domain indicator set to "CS". When the MME receives the paging response from the UE, if the CS domain uses TMSI allocation, the MME requests the UE to re-attach for non-EPS services; otherwise, the MME takes action as described in subclause 5.12.2 and 3GPP TS 24.301 [14], subclause 5.6.1; and
NOTE:
The information whether the CS domain uses TMSI allocation can be made available via administration. TMSI allocation in the CS domain is a pre-requisite for some network features, e.g. for MTRF without HLR support and for the deployment of MSC pools for GERAN.
-
if the UE is not known, or is marked as IMSI detached for EPS services or IMSI (implicitly or explicitly) detached for non-EPS services, the MME pages the UE with IMSI with CN domain indicator set to "PS" to force the UE to re-attach to EPS and non-EPS services as described in 3GPP TS 24.301 [14].
If the Service indicator information element in the SGsAP-PAGING-REQUEST message indicates "SMS indicator" and the MME accepts the paging request, the MME shall proceed as follows:
-
If the UE is not known in the MME, the IMSI is used instead of the S-TMSI as a paging address at the radio interface. If the UE is known in the MME, the MME shall use the S-TMSI as paging address at the radio interface. The MME shall take action as described in 3GPP TS 24.301 [14], subclause 5.6.2.4.
-
If the SGsAP-PAGING-REQUEST message does not include the Location area identifier information element or the "VLR-Reliable" MM context variable is set to "false", then when the MME receives the paging response from the UE, the MME requests the UE to re-attach for non-EPS services as specified in 3GPP TS 24.301 [14].
Independent of the Service indicator information element, if the MME has activated Idle mode Signalling Reduction for the UE, the MME shall forward the paging request to the associated SGSN, as described in 3GPP TS 29.274 [17A].

Independent of the Service indicator information element, the MME shall not retransmit the paging message to the UE. Additionally, if the MME has activated Idle mode Signalling Reduction for the UE, the MME shall not retransmit the paging request to the associated SGSN.

	*** Next Change ***


5.1.3.3
Procedure when a NAS signalling connection exists
If the Service indicator information element in the SGsAP-PAGING-REQUEST message indicates "CS call indicator" and the MME accepts the paging request, the MME shall proceed as follows:
-
The MME requests the UE to re-attach for non-EPS services as specified in 3GPP TS 24.301 [14] if:
-
the SGsAP-PAGING-REQUEST message does not include the Location area identifier, or the "VLR-Reliable" MM context variable in the MME is set to "false"; and
-
the CS domain uses TMSI allocation; and
-
otherwise, the MME sends the CS SERVICE NOTIFICATION message to the UE through the NAS signalling connection, including the CS service related parameters (CLI, SS code, LCS indicator and LCS client identity), received from the VLR.
NOTE:
The information whether the CS domain uses TMSI allocation can be made available via administration.
If the Service indicator information element in the SGsAP-PAGING-REQUEST message indicates "SMS indicator" and the MME accepts the paging request, the MME shall proceed as follows:

-
If the Location area identifier information element is not included in the SGsAP-PAGING-REQUEST message or the "VLR-Reliable" MM context variable is set to "false", the MME requests the UE to re-attach for non-EPS services as specified in 3GPP TS 24.301 [14]; and
-
otherwise, the MME need not take any action towards the UE.
	*** Next Change ***


5.2.3
Procedures in the VLR

5.2.3.1
General

When a VLR receives an SGsAP-LOCATION-UPDATE-REQUEST message, the VLR shall check whether the IMSI is known. If the IMSI is not known, the VLR shall retrieve the MM context of the UE from the HSS.

5.2.3.2
Location update response

If the location update is accepted by the VLR and, if necessary, by the HSS, the VLR shall:

-
move the SGs association to the SGs-ASSOCIATED state;

-
set the "Confirmed by Radio Contact" restoration indicator to "true";

-
update the SGs association by storing the MME address included in SGsAP-LOCATION-UPDATE-REQUEST message; and

-
send an SGsAP-LOCATION-UPDATE-ACCEPT message to the sending MME. This message includes the location area identifier received in the New location area identifier information element in the previous SGsAP-LOCATION-UPDATE-REQUEST message.

After the VLR has updated the SGs association, if Ts5 is still running for a MT service for this UE, the VLR shall repeat SGs Paging Request towards the updated SGs association.
	*** End Change ***
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