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	Reason for change:
	For an UE which is configured to use CS fallback and SMS over SGs, or SMS over SGs only, or a GPRS MS operating in MS operation mode A or B, the MT CS services may be unavailable when the UE is camping on GERAN/UTRAN due to reasons: (a) the VLR is still trying to page the UE via MME in E-UTRAN or via the old SGSN, or (b) the UE was locally detach at the VLR.
The scenarios in which such problem may happen could be summarized as below:

I.
The normal or combined RAU was rejected with #9;

II.
The RAU was rejected with #22 and T3346 is started;

III.
Abnormal cases happened in periodic RAU with attempt counter < 5;

IV.
Abnormal cases happened in RAU with attempt counter >= 5 and the UE is in state GMM-REGISTERED.ATTEMPTING-TO-UPDATE;

V.
Network initiated GPRS detach with #7 and #14, RAU reject with #7 and #14, and Service reject with #7.
As concluded in the disc paper C1-150318, the MT CS service unavailability problem cannot be completely avoided when taking all possible unsuccessful cases or abnormal cases (including cases may happen in the field but uncovered in 3GPP specs) into account. But, it does happen in very abnormal and rare cases. Just due to this, the UE based solution is not a best and even feasible solution to resolve the MT CS service unavailability problem due to it cannot cover all possible cases and is not applicable for the legacy UEs in the field.
Hence a network based solution is proposed by enhancing the VLR to page on the A/Iu-cs interface once no respond to the paging on SGs/Gs interface, which could cover all cases (unsuccessful cases, abnormal cases, or other cases uncovered in the specs) at the UE side in which the MT CS service unavailability problem may happen.
Note that the similar enhancement at SGs interface has already done in TS 29.118. (see C1-133570 and C1-132802)

	
	

	Summary of change:
	A network based solution is proposed by enhancing the VLR to page on the A/Iu-cs interface once no respond to the paging on SGs/Gs interface.

	
	

	Consequences if not approved:
	The MT CS service unavailability problem may exist in some specific unsuccessful cases or abnormal cases even it is a rare case.
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* * * * First Change * * * *

5.2.1
Paging Initiation

When a VLR has to page a GPRS MS it shall check whether the MSC has an SCCP connection for that MS. If no SCCP connection exists the VLR checks the state of the association to an SGSN and the value of the restoration indicators for that MS. The VLR sends BSSAP+-PAGING-REQUEST messages to the SGSN if the state of the association for the MS is Gs-ASSOCIATED, LA-UPDATE-PRESENT or if the state of the association is Gs-NULL and the 'Confirmed by Radio Contact' restoration indicator is set to 'false'. The sending of the BSSAP+-PAGING-REQUEST message does not change the state of the association with the SGSN.

If the 'Confirmed by Radio Contact' restoration indicator is set to 'true', the VLR shall include the Location area identifier IE into the BSSAP+-PAGING-REQUEST message, otherwise (i.e. after a VLR failure) the Location area identifier IE shall not be included. When sending the BSSAP+-PAGING-REQUEST message, the VLR shall start timer T5.

If the state of the association is Gs-NULL and the restoration indicator 'Confirmed by Radio Contact' is set to 'false', the VLR shall also perform a search procedure as specified in 3GPP TS 23.018 [6a].

While domain specific access control of the PS domain is ongoing the VLR shall be configured to send paging messages on the Gs, A and Iu-CS interfaces.
Dependent on network configuration or operator policy, if the GPRS MS did not respond to a first paging on Gs interface, and A/Iu-CS paging has not been initiated already, the VLR may page on the A/Iu-CS interface.

* * * * End of Change * * * *
