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	Reason for change:
(

	The restoration of CS services after VLR failure with/without restart in LTE has discussed in CT1/CT4. For the VLR failure without restart, both CT1 and CT4 have agreed a new feature, i.e. if the MME detects that the VLR serving the UE is no longer in service, upon reception of a combined tracking area update request or a periodic tracking area update request from the UE that is attached to the VLR not in service, MME shall restorate CS services via selecting an alternative VLR as defined in 3GPP TS 23.007[4]. This feature does enhance the robustness and stability of core network and ensure the better user experience even in the network failure cases.
However, this feature does not work for MO-SMS transport in case of VLR failure without restart. Considering below scenario:

1)     A UE has successfully combined registered to an MME and a VLR via SGs interface;

2)     VLR is failed without restart or fails for a long duration;
3)     The MME can detect the associated VLR was no longer in service, e.g. if there is no SCTP associations in service with the VLR. However, the MME does not perform any action and not inform the affected UEs after detection of the failure of associated VLR even the UE is in connected mode;
4)     The UE will not be aware of the failure of registered VLR until uplink data/signalling is required to send
In the above scenario, if the UE sends an MO-SMS by sending a UPLINK NAS TRANSPORT message to the MME, the process will fail due to the MME cannot forward the SMS to the failed VLR. Finally the UE will not get the acknowledge receipt of the MO-SMS and MO-SMS transport will fail. Here the MME only wait for a combined tracking area update request or a periodic tracking area update request from the UE to re-attach to CS domain. Note that Combined TAU was triggered under the specified condtions and hence will not happen often. The default value of PTAU timer is 54 min.  So, this will take a very long time for the UE to restore the re-attach to CS domain, during which the MO-SMS transport will always fail. This is unacceptable from user point of view due to the user is aware of the UE is still registered to CS domain but cannot send out the SMS for long timer.
So, it is beneficial to request the UE to re-attach to an alternative workable VLR immediately when an MO-SMS is received in case of the registered VLR fails without restart.
Note that here for the MO-SMS transport, the MME can not directly select an alternative VLR for the UE and immediately perform the location update for non-EPS services procedure towards the selected VLR due to this location update for non-EPS services procedure can not be performed at the NAS layer, e.g. the LAI/TMSI allocation procedure can not be performed.

	
	

	Summary of change:
(

	It is proposed that after detection of the associated VLR is not in service, the MME immediately initiates a restoration procedure upon receiving an MO-SMS message to request the UE to re-attach to an alternative workable VLR.

	
	

	Consequences if 
(

not approved:
	When the registered VLR fails without restart, or fails for a long duration, there will be a long time during which the UE can not transport the MO-SMS successfully until a combined TAU or a PTAU procedure was triggered. This is unacceptable from user point of view due to the user is aware of the UE is still registered to CS domain but cannot send out the SMS for long timer.
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* * * * First Change * * * *

5.7.3.2
VLR fails without restart
If the MME detects that the VLR serving the UE is no longer in service and the MME supports restoration for CS services via an alternative VLR as defined in 3GPP TS 23.007 [4], upon reception of a combined tracking area update request or a periodic tracking area update request from the UE that is attached to the VLR not in service, the MME may:

-
request the UE to re-attach for non-EPS services as specified in 3GPP TS 24.301 [14] and then select an alternative VLR that is in service for the UE during the subsequent combined tracking area update procedure, before performing the location update for non-EPS services procedure towards the selected VLR as described in subclause 5.2; or

-
select an alternative VLR that is in service for the UE and immediately perform the location update for non-EPS services procedure towards the selected VLR as described in subclause 5.2.
If the MME detects that the VLR serving the UE is no longer in service and the MME supports restoration for CS services via an alternative VLR as defined in 3GPP TS 23.007 [4], upon reception of an Uplink NAS Transport message (see 3GPP TS 24.301 [14]) from a UE that is attached to the VLR not in service, the MME may:
-
request the UE to re-attach for non-EPS services as specified in 3GPP TS 24.301 [14] and then select an alternative VLR that is in service for the UE during the subsequent combined tracking area update procedure, before performing the location update for non-EPS services procedure towards the selected VLR as described in subclause 5.2.
NOTE:
How an MME detects that a VLR is no longer in service is implemention dependent.
* * * * End of Change * * * *
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