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1	Discussion
For the P-CSCF restoration procedure using HSS method TR 29.891 takes up 2 solutions 1) the AMF solution and 2) the SMF solution. In the conclusion and recommendation, the SMF solution is recommended. This is based on that it is supposed to have less signalling than the AMF solution, for full details of the solution see extracts from TR 29.891 in clause 2 below.
Observation 1: If UDM cannot reach SMF (e.g. Site is down) a service like VoLTE which has high requirement on reachability would require UDM to also have the possibility to trigger a P-CSCF restoration via AMF
Observation 2: If AMF solution is needed, then AMF based P-CSCF restoration can always be used
Observation 3: If AMF solution is adopted then an alternative path via SMF is not needed since the probability that the path UDM-SMF-AMF is highly improbable to work if path UDM-AMF does not work
Observation 4 Some market currently use P-CSCF restoration also for problems related to Rx and Gx, e.g. PGW outage. If similar market solution is wanted in 5G the AMF based P-CSCF solution is needed
Conclusion 1: AMF based P-CSCF restoration solution is needed. SMF based P-CSCF restoration solution is not needed.

Observation 5: TR 29.891 states that the PCO extension “should be supported by default in 5G”. However, in 23.380 the PCO extension for P-CSCF restoration is OPTIONAL. As far as Ericsson knows, there has not been any decision that the PCO optional extension for P-CSCF restoration should be by default supported in 5GS.
Observation 6: In current deployments Ericsson understanding is that the PCO optional extension for P-CSCF restoration is not widely use.
Observation 7: Ericsson understanding is that the that the majority of IMS implementations in UEs is to support VoLTE, and in current VoLTE specification the UE is not required to support the optional PCO extensions for P-CSCF restoration. 
Observation 8: The PCO optional extension for P-CSCF restoration is just an optimization of a failure case. The P-CSCF failure should be a rare situation, and thus the value of the optimization is questionable, since it optional but creates more SW code in network and UEs that needs to be implemented and tested.
Conclusion 2: The optional PCO extention is not needed for P-CSCF restoration. At least not in rel. 15.

Proposal: It is proposed to re-evaluate the conclusion/recommendation in TR 23.891 and select AMF based P-CSCF restoration solution. It is proposed to agree CR C4-183zyx which contain the stage-2 changes to 3GPP TS 23.380.

2	Extracts from 23.891
[bookmark: _Toc501663850]9.4.2	Solutions
[bookmark: _Toc501663851]9.4.2.1	P-CSCF restoration for 5G access
[bookmark: _Toc501663852]9.4.2.1.1	Solution 1 - AMF Support of P-CSCF restoration for 5G access
[bookmark: _Toc501663853]9.4.2.1.1.1	Solution Description
The solution of AMF supporting P-CSCF restoration consists of a basic mechanism that makes usage of a path through UDM/HSS and AMF to request the release of the IMS PDU session to the corresponding UE.
The UDM/HSS shall identify whether the AMF supports P-CSCF restoration based on feature support information and shall send a P-CSCF restoration indication to the serving AMF where the IMSI associated to the received Private Identity is registered.
The following figure 9.4.2.1.1-1 illustrates how the AMF supports the P-CSCF restoration procedure in 5G access.




Figure 9.4.2.1.1-1: AMF Support of P-CSCF restoration procedure
Step 1-5. The S-CSCF receives incoming SIP message. If the S-CSCF detects the previous P-CSCF is failed (e.g. due to return SIP error or lack of response), the S-CSCF sends Cx SAR message to the HSS, including P-CSCF restoration indication;
Step 6. The HSS/UDM sends P-CSCF restoration indication to the serving AMF, to trigger the P-CSCF restoration procedure. The interaction between the HSS and the UDM is implementation specific; 
Step 7. The S-CSCF sends a SIP response back to the originating side;
For 5G access, when the AMF receives the P-CSCF restoration indication from the UDM, in the case of:
a) If PCO-based optional extension is not supported, the AMF performs step 8-9 to trigger the UE to re-establish IMS PDU session;
b) If PCO-based optional extension is supported, the AMF performs step 10-12 to trigger the SMF to update the IMS PDU session in order to send new P-CSCF list in the PCO. The procedure is similar as 3GPP TS 23.380 [65], sub-clause 5.4.3.
Step 13-14. The UE retrieves new P-CSCF list and selects one P-CSCF to perform SIP registration. After the SIP registration is successful, the S-CSCF continues the SIP message delivery.
[bookmark: _Toc501663854]9.4.2.1.1.2	Evaluation
The solution utilizes similar mechanism for support P-CSCF restoration as in EPC P-CSCF restoration. Since PCO extension should be supported by default in 5G, this solution involves both the AMF and the SMF while it is not optimized. 
[bookmark: _Toc501663855]9.4.2.1.2	Solution 2 - SMF Support of P-CSCF restoration for 5G access
[bookmark: _Toc501663856]9.4.2.1.2.1	Solution Description
If IMS service from 5G access is required, the UE performs Registration Procedure and PDU Session Establishment procedure towards 5GC. After IMS PDU session is established successfully, the UDM is aware of both the AMF address and the SMF address. 
When the UDM determines P-CSCF restoration need to be triggered, instead of sending the P-CSCF restoration indication to the serving AMF, the UDM directly selects the SMF serving IMS to trigger the P-CSCF restoration procedure.
Sending the P-CSCF restoration indication directly to the SMF but not the AMF, can avoid the unnecessary procedure of AMF forwards the P-CSCF restoration indication to the SMF.
To support the P-CSCF restoration procedure, the SMF shall provide sufficient information to the UDM during the SMF registration to the UDM, e.g. the DNN, the P-CSCF supported feature bit, etc.
The following figure 9.4.2.1.2-1 illustrates how the SMF support P-CSCF restoration procedure in 5G access.


Figure 9.4.2.1.2-1: SMF Support of P-CSCF restoration procedure
Step 1-5. The S-CSCF receives incoming SIP message. If the S-CSCF detects the previous P-CSCF is failed (e.g. due to return SIP error or lack of response), the S-CSCF sends Cx SAR message to the HSS, including P-CSCF restoration indication.
Step 6. The HSS/UDM selects the SMF serving IMS PDU, and sends P-CSCF restoration indication to that SMF, to trigger the P-CSCF restoration procedure. The interaction between the HSS and the UDM is implementation specific.
Step 7. The S-CSCF sends a SIP response back to the originating side.
Step 8. The SMF triggers IMS PDU update procedure to the UE, in order to send new P-CSCF list in the PCO. The procedure is similar as 3GPP TS 23.380 [65], subclause 5.4.3.
Step 9-10. The UE retrieves new P-CSCF list and selects one P-CSCF to perform SIP registration. After the SIP registration is successful, the S-CSCF continues the SIP message delivery.
[bookmark: _Toc501663857]9.4.2.1.2.2	Evaluation
Sending P-CSCF restoration indication directly to the SMF but not to the AMF can avoid the unnecessary procedure of AMF forwards the P-CSCF restoration indication to the SMF, and thus can get more efficiency then the AMF solution for P-CSCF restoration.
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