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	Reason for change:
	For a mobile terminating call, if the user is served by a pool-area network (i.e. MMEs in a pool plus multiple MSC/VLRs serve the same LAI), in current specification (TS 29.118 Clause 5.1.2.2), the Location area identifier information element will not be included when sending Paging Request message if the VLR are failure:

"If the "Confirmed by Radio Contact" restoration indicator is set to "true", the VLR shall include the Location area identifier information element into the SGsAP-PAGING-REQUEST message, otherwise (i.e. after a VLR failure), the VLR shall not include the Location area identifier information element. When sending the SGsAP-PAGING-REQUEST message, the VLR shall start timer Ts5."
Then as described in TS 29.118 clause 5.1.3.1 below, in case of the MME supports MT CS services delivery via an alternative MME in the MME pool, or the MME is failed as well, the MME has to page the UE globally which will consume amount of radio resources for the paging. In the worse cases, the MME may reject the SGs paging as per operator policy which result in the MT call failure.
In case of the MME supports MT CS services delivery via an alternative MME in the MME pool:

"-
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;"
In case of the MME is failed as well:
"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 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."
However, in the above scenarios, it is possible that the LAI information can be retrieved via the Pageing Area parameter in the MAP_PROVIDE_ROAMING_NUMBER message as specified in TS 29.002 subclause 10.2 or the backup of VLR data, and other implementation based ways.
Hence, to enhance the page efficiency even in case of VLR failure, it is proposed to include the LAI information as well whenever it’s available.

	
	

	Summary of change:
	Clarify that the Location area identifier information element may be included in the Paging Request message when a VLR failure and the LAI is available.

	
	

	Consequences if not approved:
	In case of VLR failure, and the MME supports MT CS services delivery via an alternative MME in the MME pool, or the MME is failed as well, the MME has to page the UE globally which will consume amount of radio resources for the paging. In the worse cases, the MME may reject the SGs paging as per operator policy which result in the MT call failure.
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***** First change *****
5.1.2.2
Paging Initiation

When a VLR has to page a UE, the VLR shall check whether the VLR has a SGs association for that UE. The VLR sends SGsAP-PAGING-REQUEST messages to the MME if the MME is in service and the state of the SGs association for the UE is in any of the following states:

-
SGs-ASSOCIATED;

-
LA-UPDATE-PRESENT or
-
SGs-NULL and the "Confirmed by Radio Contact" restoration indicator is set to "false".
If the VLR detects that the MME serving the UE is no longer in service and the VLR supports MT CS services delivery via an alternative MME in the MME pool as defined in 3GPP TS 23.007 [4], the VLR shall send the SGs-PAGING-REQUEST message to one alternative MME in the same MME pool. The VLR shall set the CS restoration indicator in the Additional paging indicators information element.
NOTE 1:
The VLR can detect that an MME is no longer in service if there are no SCTP associations in service with that MME.

The sending of the SGsAP-PAGING-REQUEST message does not change the state of the SGs association with the MME.

If the "Confirmed by Radio Contact" restoration indicator is set to "true", the VLR shall include the Location area identifier information element into the SGsAP-PAGING-REQUEST message, otherwise (i.e. after a VLR failure), the VLR may not include the Location area identifier information element. When sending the SGsAP-PAGING-REQUEST message, the VLR shall start timer Ts5.

If the state of the SGs association is SGs-NULL and the "Confirmed by Radio Contact" restoration indicator is set to "false", the VLR shall also perform a search procedure as specified in 3GPP TS 23.018 [5].

In this message, the VLR includes the Service indicator information element which will be used to indicate the type of CS service. If the SGs paging request is sent as a result of reception of Provide Subscriber Information Request message, the VLR sets the Service indicator information element to either "SMS indicator" or "CS call indicator" as specified in subclause 7.2.3.5 of 3GPP TS 23.018 [5]. For SMS, SMS indicator is used. For all the other CS services, CS call indicator is used.
If the Calling Line Identification of the service (see 3GPP TS 24.081 [12]) is available in the VLR, the VLR may include the CLI information element in the SGsAP-PAGING-REQUEST message. The conditions specified in 3GPP TS 23.081 [5A] and 3GPP TS 29.011 [15A] apply also here.

If the paging is due to a NW-initiated Call Independent SS procedure as defined in 3GPP TS 24.010 [9], the VLR may include the SS code in the SGsAP-PAGING-REQUEST message as defined in 3GPP TS 29.002 [15].
NOTE 2:
The SS code used by the VLR does not link to a specific supplementary service. The VLR can use any SS code defined in 3GPP TS 29.002 [15], in the SGsAP-PAGING-REQUEST message.

If the paging is due to a Mobile Terminated Location Request as defined in 3GPP TS 24.030 [11], the VLR shall include LCS indicator in the SGsAP-PAGING-REQUEST message. Additionally, the VLR may include LCS client identity as defined in 3GPP TS 29.002 [15] in the SGsAP-PAGING-REQUEST message.
While domain specific access control of the PS domain is ongoing, the VLR shall be configured to send paging messages on both the SGs and the A/Iu interface.
The VLR may apply implementation specific rules for sending the paging on the A/Iu interface. Dependent on network configuration or operator policy, if the UE does not respond to a first paging on SGs interface or the VLR considers UE fallback was failed as described in subclause 5.15.1, and A/Iu paging has not been initiated already, the VLR shall page on the A/Iu interface.
***** End of change *****
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