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1. Introduction and Discussion

1.1 HSS-based P-CSCF restoration in EPC (LTE and untrusted WLAN)
Per clause 5.4 (HSS-based P-CSCF restoration for 3GPP access) of TS 23.380 v16.0.0, 
for 3GPP access, HSS sends P-CSCF restoration to MME which may request the UE to release the PDN connection with reactivation required, or the MME informs the restoration to the PGW which then update the UE with the updated P-CSCF. 
Per clause 5.6.2 (Basic mechanism for the HSS-based solution) of TS 23.380 v16.0.0,
If the UE is registered to the EPC via a WLAN access and has an IMS APN subscription permitting non-3GPP accesses, the HSS forwards a P-CSCF restoration indication to the 3GPP AAA Server which transfers it to the PGW. Then the PGW initiates the release of the IMS PDN connection towards the UE via the WLAN access. 
[Observation-1] The P-CSCF restoration indication from HSS is sent to MME and/or to AAA/PGW for the IMS PDN connection. Due to the fact that IMS PDN connection exists either in LTE or in WLAN, the P-CSCF restoration indication will be handled by either MME or by PGW but not by both.  
1.2 UDM-based P-CSCF restoration in 5GC

5.8 P-CSCF Restoration for 5GC
5.8.4
UDM/HSS Based P-CSCF Restoration
5.8.4.1
Overview and principles

When P-CSCF failure is detected, the UDM shall, either:

-
send a P-CSCF restoration indication to the SMF serving IMS PDU session, and the SMF thus initiates IMS PDU session update procedure or the IMS PDU session re-establishment, so as to trigger the UE re-selects P-CSCF and registers again to IMS, or

-
send a P-CSCF restoration indication to the AMF serving the UE, and the AMF initiates IMS PDU session re-establishment, and the UE re-selects P-CSCF and registers again to IMS.

[Observation-2] If UE camps in 5GC, the UDM ensures that P-CSCF restoration indication is sent either to AMF or to the SMF, but not both.
1.3 HSS+UDM-based P-CSCF restoration in EPC/LTE after UE mobility from 5GC
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Take 5GS->EPS mobility as an example (same logic applies to 5GC/N3IWF->EPS mobility): 
UE starts IMS PDU Session in 5GC (via 3GPP or non-3GPP);

UE then moves to EPS. 

In this case, HSS has the MME info and the UDM has the PGW-C+SMF info for the same PDN connection. Question, how should HSS+UDM determine where to send the P-CSCF restoration? This scenario seems missing in 23.380.
Option-1: As long as UDM has PDU Session info, P-CSCF restoration indication is always sent to the PGW-C+SMF;
Option-2: As long as the HSS has the MME info, P-CSCF restoration indication is always sent to the MME, which is the same as UE in EPC without 5GC interworking.
[Proposal-1] It’s proposed to add the EPC-5GC interworking scenario in 23.380.
[Proposal-1a] it’s proposed to adopt Option-2, i.e. as long as the HSS has the MME info, P-CSCF restoration indication is always sent to the MME, which is the same as UE in EPC without 5GC interworking.
1.4 HSS+UDM-based P-CSCF restoration in EPC/untrusted WLAN 

1.4.1 HSS+UDM-based P-CSCF restoration in EPC/ untrusted WLAN after UE mobility from 5GS, S6b is deployed
When UE moves from 5GS to EPC/ePDG, the HSS has the AAA info and the UDM has the SMF info, and HSS+UDM can send the P-CSCF restoration indication either to the AAA or to the SMF.
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1.4.2 HSS+UDM-based P-CSCF restoration in EPC/ untrusted WLAN, S6b replaced by N10 
In SA2#133, S2-1906368 (on 23.501 Rel-16) and S2-1906782 (on 23.502 Rel-16) made replacement of S6b with N10 possible, see below illustration.
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In this deployment, it should be the UDM that sends the P-CSCF restoration indication to the PGW-C+SMF, i.e. HSS shall not send P-CSCF restoration indication to the AAA->PGW path (i.e. S6b) is not available. 

1.4.3 Proposal for HSS+UDM-based P-CSCF restoration in EPC/untrusted WLAN
[Proposal-1b] If the HSS has the AAA info, and HSS+UDM knows that S6b is not deployed (or S6b is partly deployed), it’s proposed that the P-CSCF restoration indication be sent by the UDM to the SMF.  
[Proposal-1c] If the HSS has the AAA info, and HSS+UDM know that S6b is deployed, then either HSS sends P-CSCF restoration indication to the AAA (and then to PGW), or the UDM sends P-CSCF restoration indication to the SMF. 
2. Proposals

[Proposal-1] It’s proposed to add the EPC-5GC interworking scenario in 23.380.
[Proposal-1a] it’s proposed to adopt Option-2, i.e. as long as the HSS has the MME info, P-CSCF restoration indication is always sent to the MME, which is the same as UE in EPC without 5GC interworking.
[Proposal-1b] If the HSS+UDM knows that S6b is not deployed (or S6b is partly deployed), it’s proposed that the P-CSCF restoration indication be sent by the UDM to the SMF.

[Proposal-1c] If the HSS+UDM know that S6b is deployed, then either HSS sends P-CSCF restoration indication to the AAA (and then to PGW), or the UDM sends P-CSCF restoration indication to the SMF. 
See CR C4-193323 and C4-193325.
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UE mobility

At 5G->4G mobility, HSS has MME info and UDM has SMF info.
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UE mobility

At 5G->EPC/ePDG mobility, HSS has AAA info and UDM has SMF info.
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