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	Reason for change:
(

	In SA2#89 meeting, S2-120920/27/28 (CR#0748/0749/0750) were agreed to page the UE via S3 over SGSN when a SGs paging is received for CSFB if ISR is activated and the mobile reachable timer (but not the Implicit Detach Timer) in the MME has expired. This is correct in the case the VLR still has SGs or Gs active. Corresponding CT1 change C1-121683/84/85/86 (CR#0208/0209/0210/0211, R8/9/10/11) was agreed in C1#77 meeting.

Then in SA2#91, S2-122467/68 (CR#0794/0795) was agreed which included additional consideration for the following VLR failure cases: 

In this case, the VLR has lost the UE context. During an MT call, the VLR sends SGs paging without LAI, and the MME sends paging to the SGSN (and to NodeB if the mobile reachable timer is running). If the UE is in the CS domain when the paging is received from the SGSN, the UE sends the paging response to the MSC/VLR. The VLR sets the "Confirmed by Radio Contact" indicator to "true", but without re-establishment of SGs/Gs association (i.e. the VLR has lost the Gs/SGs association).  Then at the next MT call, the MSC/VLR sends the paging via A/Iu only. In this case, if the UE has returned to E-UTRAN while ISR is activated, all subsequent MT calls will fail until a combined TAU is performed.
To resolve this issue, the MME is mandated to detach the UE in CS domain and the following conditional note is removed from 23.272:

NOTE:
If neither MTRF without HLR support nor GERAN with A-Flex is deployed in the network, invoking the IMSI Detach procedure is optional for the MME.

CT1 alignment is needed for R10/11.
There are also impact to the agreed CT1 change (C1-121683/84/85/86 (R8/9/10/11)) mentioned above. To avoid MT call failure, when ISR is activated, S3 paging should only be initiated if VLR failure has not occurred, otherwise, the UE needs to be detached via the SGSN in order to re-establish Gs interface.
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	The MME shall send the Detach Indication (Local Detach) message to the SGSN if LAI is absent in the SGs paging and ISR is active.

Also if LAI is absent in the SGs paging, the MME is mandated to detach the UE in CS domain.
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	MT calls would be dropped in case of partial VLR failure or VLR restart.
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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"; or

-
the MME supports MT CS services delivery via an alternative MME in the MME pool as defined in 3GPP TS 23.007 [4] and the CS restoration indicator is set in the Additional paging indicators information element in the SGs-PAGING-REQUEST message.
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 ISR is activated, and in addition 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", then the MME shall send Detach Notification (Local Detach) message to the associated SGSN;
-
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):

-
if the UE is in the EMM-DEREGISTERED state (see 3GPP TS 24.301 [14]) and if the MME supports MT CS services delivery via an alternative MME in the MME pool and the CS restoration indicator is set in the SGsAP-PAGING-REQUEST message, the MME shall send the paging request with the location information provided by the VLR, regardless of the value of the "MME-Reset" indicator. If no such location information is provided, the MME may either page the UE in all the tracking areas served by that MME or in the tracking areas served by the MME and by the VLR, or reject the paging request per operator policy;

-
otherwise, 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");
-
if the UE is marked as unreachable, indicated by Paging Proceed Flag set to "false", and the ISR is not activated, 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; or
-
if the UE is marked as unreachable, indicated by Paging Proceed Flag set to "false", and the ISR is activated, the MME shall not return an SGsAP-UE-UNREACHABLE message to that VLR. 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", then the MME shall send Detach Notification (Local Detach) message to the associated SGSN; Otherwise the MME shall forward the paging request to the associated SGSN, as described in 3GPP TS 29.274 [17A].
b)
If the UE is not known and the "MME-Reset" restoration indicator at the MME is set to "false" and if:

-
the MME does not support MT CS services delivery via an alternative MME in the MME pool; or
-
the MME supports MT CS services delivery via an alternative MME in the MME pool and the CS restoration indicator is not set in the SGsAP-PAGING-REQUEST message;
the MME shall handle the paging request as follows:
-
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 if:

-
the "MME-Reset" restoration indicator at the MME is set to "true"; or

-
the MME supports MT CS services delivery via an alternative MME in the MME pool and the CS restoration indicator is set in the SGsAP-PAGING-REQUEST message;
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 or reject the paging request per operator policy..

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" and if:

-
the MME does not support MT CS services delivery via an alternative MME in the MME pool; or
-
the MME supports MT CS services delivery via an alternative MME in the MME pool and the CS restoration indicator is not set in the SGsAP-PAGING-REQUEST message;
the MME shall handle the paging request as follows:
-
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 if:

-
the "MME-Reset" restoration indicator at the MME is set to "true"; or

-
the MME supports MT CS services delivery via an alternative MME in the MME pool and the CS restoration indicator is set in the SGsAP-PAGING-REQUEST message;

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 or reject the paging request per operator policy.

	*** 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 a paging address at the radio interface and CN domain indicator set to "CS". When the MME receives the paging response from the UE, 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

-
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 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 or IMSI attached for EPS services and "SMS only", the MME shall use the S-TMSI as paging address at the radio interface with CN domain indicator set to "PS". The MME takes action as described in 3GPP TS 24.301 [14], subclause 5.6.2.4; 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 as paging address at the radio interface with CN domain indicator set to "PS". The MME takes 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":

-
if the UE is considered to be IMSI attached for EPS and non-EPS services or IMSI attached for EPS services and for "SMS only", the MME uses S-TMSI as paging address at the radio interface with CN domain indicator set to "PS". 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]; 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 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].
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.
	*** End Change ***
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