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1. Introduction
Following updates are proposed to the P-CSCF Restoration solutions:
- AMF support of P-CSCF Restoration, in 9.4.2.1.1: 
- Remove SGSN/MME related to only address how the P-CSCF restoration is supported by AMF in 5G;

- Correct the procedure figure to show the interaction between AMF and SMF;
- Add solution evaluation.

- SMF support of P-CSCF restoration, in 9.4.2.1.2: 

- Editorial corrections;

- Add solution evaluation.

To assist the final solution selection, following comparisons are made to the two solutions, shown as following:

	
	AMF solution
	SMF solution

	Need of feature support to UDM
	Yes.
	Yes.

	Need of PCO extension support
	AMF is involved in the solution, and needs to know whether SMF supports PCO extension.
	AMF is not involved in the solution, so need for the AMF to know whether SMF supports PCO extension. 

	Information required for P-CSCF restoration decision
	UDM needs to know AMF feature support.
AMF needs information to determine which SMF is responsible for P-CSCF restoration, e.g. DNN, SMF feature support information.
	UDM has sufficient information to determine which SMF is responsible for P-CSCF restoration, according to e.g. DNN, feature support indication, etc.

	Signaling path
	UDM(AMF(SMF(UE
	UDM(SMF(UE

Signaling path is short than AMF solution, and then can get more efficiency so as to reduce MT procedure latency.

	Support AMF stateless
	UDM needs to take care of AMF stateless handling.
	UDM does not care of AMF stateless handling.

FFS: SMF may take care of AMF stateless handling. 


The interactions between SMF and UE for P-CSCF restoration happens at the SM level, and In 5G the session related management procedure is handled by the SMF. The UDM directly trigger the SMF to initiate SM procedure to UE for P-CSCF restoration is rational. Furthermore, considering PCO extension should be default support in 5G, the AMF solution requires both AMF and SMF involved in to the procedure which is not necessary. 
It is more direct way if the UDM sends P-CSCF restoration to the SMF to trigger the interactions between SMF and UE for selecting new P-CSCF. And such approach provides more efficiency than the AMF solution in case of MT SIP procedures. 
Hence, it is proposed to take SMF solution as the basic P-CSCF restoration solution in 5G.

2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v1.0.0.
* * * First Change * * * *

9.4.2.1.1
Solution 1 - AMF Support of P-CSCF restoration for 5G access
9.1.2.1.1.1
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.
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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.
9.1.2.1.1.2
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. 
* * * Next Change * * * *

9.4.2.1.2
Solution 2 - SMF Support of P-CSCF restoration for 5G access
9.1.2.1.2.1
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.
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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.
9.1.2.1.2.2
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.
* * * Next Change * * * *

11.6
Specific Services
11.6.x
IMS Support

11.6.x.y
P-CSCF Restoration
Based on the evaluation to P-CSCF restoration solutions, the SMF based solution as described in subclause 9.4.2.1.2 is preferred as basic solution for P-CSCF restoration in 5G. 
* * * End of Changes * * * *
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