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1. Issues
As described in TS23.380 and the approved C4-142009 (CT4#66bis), when initiating HSS-based P-CSCF restoration procedure, the S-CSCF will set the UE/PUI to Unregistered. When P-CSCF restoration procedure is successfully performed, the UE/PUI will be set to Registered at the S-CSCF.
However, if the UE is temporarily out of coverage during the P-CSCF restoration procedure, the SGSN/MME will not receive paging response and the subsequent steps will be omitted (i.e. step 6/7/8 shown in figure 1 will not be performed). This error case will result the UE/PUI to be Unregistered at the S-CSCF and can easily lead to failure of subsequent call attempts from the remote UE. 
Later on, the remote UE may initiate another call attempt. But due to the terminating UE/PUI is Unregistered, the S-CSCF will not trigger HSS-based P-CSCF restoration procedure. Instead, unregistered service may be invoked by the S-CSCF. However, the terminating UE may have been moved back to the area within UTRAN/LTE coverage before the call arrives at the S-CSCF. This will result the terminating UE still not be able to be served by the IMS.
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Figure 1. Failure of P-CSCF restoration when UE is temporary out of coverage

2. Solutions
To solve the issue analyzed above, two possible solutions can be considered:

Solution 1. Enhancement at the S-CSCF
When the S-CSCF sends SAR(P-CSCF Restoration Indication) request to the HSS, the S-CSCF sets the UE/PUI to Unregistered and then starts a Restoration Execution Timer (ref. RE-Timer) to monitor the P-CSCF restoration procedure. 
If the UE performs IMS registration before the RE-Timer expires, the S-CSCF stops the RE-Timer. If the RE-Timer expires while no IMS registration request is received from the UE, the S-CSCF reverses the UE/PUI to Registered and stops the RE-Timer.
The value of the RE-Timer is configured according to operator policy, and should take into account of other factors, such as paging re-transmission. 
Solution 2. Enhancement at the SGSN/MME
When the SGSN/MME receives P-CSCF restoration indication from the HSS, the SGSN/MME performs following steps:
· If the UE is in IDLE state, page the UE and set Restoration Pending Flag (new defined)

· If paging response is received, the SGSN/MME clears the Restoration Pending Flag, sends request to the SGW/PGW to continue subsequent steps of P-CSCF restoration procedure. The SGSN/MME also sends S3 message to the other ISR-associated serving node to stop paging the UE. The other serving node shall then stop paging the UE and clear the Restoration Pending Flag.
· If no paging response, the Restoration Pending Flag is kept until the UE initiates new activity to the SGSN/MME. On detecting the UE activity, the SGSN/MME checks the Restoration Pending Flag and sends request to the SGW/PGW to continue the un-finished P-CSCF restoration procedure.
· If the UE is in CONNECTED state, perform subsequent steps of P-CSCF restoration procedure
The figure 2 below shows the procedure of solution 2.
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Figure 2. Enhancement at the SGSN/MME

Solution comparison:

Compared to solution 1, solution 2 can detect UE activity at earlier point and then trigger the UE to perform IMS registration as soon as possible. Such enhancement will decrease the potential failure of subsequent attempts from remote UE as much as possible than solution 1. Based on this consideration, it is proposed to adopt solution 2 to solve this issue.
3. Proposal
It is propose to discuss the issue and solutions above, and the related contribution C4-142187 to TS23.380.
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