[bookmark: _GoBack]3GPP TSG-WG SA2 Meeting #157                                                        	S2-2307303
[bookmark: _Hlk121492708]Berlin, DE, May 22 – 26, 2023                          	
	
Source:	China Telecom

Title:	Further discussion on 3GPP and non-3GPP interworking indication for VoWiFi
Document for:	Discussion and decision
Agenda item:	Common issues and Incoming LSs
1. Introduction
  GSMA sent an LS to SA2 in S2-2303991 and requested SA2 to consider provide standardized solutions of indicating the network 3GPP and non-3GPP interworking capabilities including:
· Whether handover between ePDG and EPC is supported
· Whether handover between ePDG and 5GC is supported
· Whether handover between N3IWF and EPC is supported
· Whether handover between N3IWF and 5GC is supported
3GPP and non-3GPP interworking information can be provided by cellular network and/or Wi-Fi network in Information Element (IE). Wi-Fi network can provide this IE via IKEv2 Notify payloads and cellular network can provide it via NAS messages.
In the past, non-3GPP related policy is usually pre-configured in UE. As non-3GPP access network deeply integrated with 3GPP network, the evolution of non-3GPP access will impact operators’ service policy and UE strategy. From our point of view, it is necessary to provide 3GPP and non-3GPP network interworking capabilities to UE to improve the system capability. In this discussion paper we are trying to find a way forward to solve this issue.
2. Discussion 
In current 3GPP specification, there is no explicit indication of interworking policy between different non-3GPP networks and 3GPP network during the registration or PDU session/PDN connection establishment procedure. 
TS 24.167 described the parameters for the 3GPP IMS Management Object covers generic parameters for the IM CN subsystem. There are several parameters used to indicate UE whether handover between non-3GPP and 3GPP access network are allowed as below:
Allow_Handover_PDN_connection_WLAN_and_EPS
Allow_Handover_PDU_session_non-3GPP_and_NG-RAN
Allow_Handover_PDN_connection_non-3GPP_and_NG-RAN
However, there are two restrictions of this solution. Firstly, these are application layer parameters which are controlled by DM server.  UE should pre-configure these parameters in device. Whenever network policy changes the manufacture should OTA upgrade devices, which leads to heavy testing work and frequent OTA when network evolves or policy changes. In addition, OTA upgrade is not a reliable way as end users may ignore OTA upgrade notification. Secondly, these parameters defined by TS 24.167 only applies to IMS PDN connection. In future, services over other PDN connections may also need the interworking indication to make handover decision.   
Oberservation1: Current 3GPP specification does not support explicit indication of interworking policy between different non-3GPP network and 3GPP network. UE can only rely on late customization which leads to compatible issues, heavy testing work and frequent OTA when network evolves or policy changes.
If network can indicate the 3GPP and non-3GPP handover policy of a PDN connection or PDU session to UE during PDN connection/PDU session establishment, the UE can make handover decision precisely based on this information which can largely shorten the time waste on UE customization and improve user experience. 
Proposal 1: SA2 introduce 3GPP and non-3GPP interworking indication from network including:
Whether handover between ePDG and EPC is supported
Whether handover between ePDG and 5GC is supported
Whether handover between N3IWF and EPC is supported
Whether handover between N3IWF and 5GC is supported
There are two approaches to send the indication to UE. 
1. Send the indication during the registration procedure/ attach procedure. 
2. Send the indication during the PDU session/ PDN connection establishment procedure. 
Proposal 2: SA2 to decide which procedure to include the 3GPP and non-3GPP interworking indication: registration procedure/ attach procedure or PDU session/ PDN connection establishment procedure.
If the UE initially register with VoWiFi. It can only get the information from non-3GPP network. The Epdg also need to provide this information to UE through IKEv2 response message.  
Proposal 3: During attach via S2b, IKEv2 response message can include the 3GPP and non-3GPP interworking indication.
For each subscribed APN/DNN, the 3GPP and non-3GPP interworking policy depends on home network deployment, local configuration, user subscription and visiting network deployment when roaming. It will be helpful if network can provide the 3GPP and non-3GPP interworking policy for each established PDN connection /PDU session so that the UE can make decision on how to handover a PDN connection /PDU session between 3GPP and non-3GPP access. Meanwhile, the operators can dynamically control the 3GPP and non-3GPP interworking policy through subscription data. 
Proposal 4: The 3GPP and non-3GPP interworking indication is per PDN connection/PDU session.
The 3GPP and non-3GPP interworking policy will be impacted in roaming scenario. For example, UE is roaming to cellular network of PLMN B and simultaneously connected to Epdg of PLMN A. Whether handover of IMS PDN connection from Epdg of PLMN A to SMF of PLMN B is supported depends on network deployment of network A and network B as well as roaming agreement (home routed or local breakout) between network A and network B. However, considering the limited time in Rel 18 we suggest to postpone the roaming case in next release.
Proposal 5:  Impact on roaming scenarios should be considered in next release. 
3. Conclusion & proposal
Based on above discussion we have observations and proposals as below:
Oberservation1: Current 3GPP specification does not support explicit indication of interworking policy between different non-3GPP network and 3GPP network. UE can only rely on late customization which leads to compatible issues, heavy testing work and frequent OTA when network evolves or policy changes.
Proposal 1: SA2 introduce 3GPP and non-3GPP interworking indication from network including:
Whandover between ePDG and EPC is supported
Whether handover between ePDG and 5GC is supported
Whether handover between N3IWF and EPC is supported
Whether handover between N3IWF and 5GC is supported
Proposal 2: SA2 to decide which procedure to include the 3GPP and non-3GPP interworking indication: registration procedure/ attach procedure or PDU session/ PDN connection establishment procedure.
Proposal 3: During attach via S2b, IKEv2 response message can include the 3GPP and non-3GPP interworking indication.
Proposal 4: The 3GPP and non-3GPP interworking indication is per PDN connection/PDU session.
Proposal 5:  Impact on roaming scenarios should be considered in next release. 
