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Abstract of the contribution: This paper proposes an IMS based solution for key issue #6.
1.	Discussion
This paper addresses the following aspects of Key Issue #6:
· How to enable network-controlled/network-assisted direct communication path switching between 5GC Uu path and PC5 path.
· What functional entities and triggers are responsible for direct communication path switching and their impact on the corresponding interfaces.
· How service continuity could be preserved during direct communication path switching, i.e. Uu to PC5 or PC5 to Uu.

It is proposed to leave the handling of service continuity to the IMS layer.

* * * * Start of the 1st Change * * * * 
[bookmark: _Toc388603651][bookmark: _Toc404614861]6.X	Solution X: SIP-based service continuity for direct communication path switching between PC5 and Uu
[bookmark: _Toc388603652]6.X.1	Description
[bookmark: _Toc388603653]6.X.1.1	General
The solution described in this clause addresses the service continuity for direct communication path switching between PC5 and Uu. The solution is based on SIP/IMS signalling.
6.X.1.2	System architecture
Depicted in Figure 6.x.1.2-1 is a system architecture for SIP/IMS-based service continuity for direct communication path switching between Uu and PC5.


Figure 6.x.1.2-1: Architecture for SIP/IMS-based service continuity for direct communication path switching between Uu and PC5
The two terminals (UE A and UE B) are connected to the 5GS (5GS A and 5GS B) of the same or different mobile network operators.
The terminals are engaged in SIP/IMS communication including multiple IP flows carrying different types of media (e.g. voice media packets and video streaming packets). The IP addresses they use for communication over the 5GC path are denoted IP@A1 and IP@B1, respectively.
When the terminals detect that they are in proximity of each other, they establish ProSe 1:1 communication. In the process each terminal is assigned a new IP address that is used for communication on the ProSe Communication path. These IP addresses are denoted IP@A2 and IP@B2 in the figure. The IP subnet on the ProSe Communication path, which owns the addresses IP@A2 and IP@B2, is completely disjoint from the IP network(s) traversed on the 5GC path.
6.X.1.3	Shortcomings with existing IMS Service Continuity mechanisms
Using existing IMS Service Continuity mechanisms (TS 23.327) it is possible today for UE A to tell UE B to use a new IP address (i.e. IP@A2) for a selected subset of IP flows, so that UE B can subsequently send all media packets for the relevant flows to the new IP address. One may think of a sequential approach where UE B subsequently tells UE A to also use a new IP address (i.e. IP@B2) for the same subset of IP flows, which would then complete the media transfer on the ProSe Communication path.
The problem with such a sequential approach is twofold:
1. During the transition period (i.e. between the time when UE B starts sending packets to IP@A2 and when UE A starts sending packets on IP@B2) all media packets for the impacted flows will be lost, and this applies to both directions:
· In direction B=>A, media packets have IP@A2 and IP@B1 as Destination and Source addresses; this means they originate on the interface facing the 5GC path, while destined for an IP address on the ProSe Communication path (i.e. a completely disjoint IP network), which is therefore unreachable;
· In direction A=>B, media packets have IP@B1 and IP@A2 as Destination and Source addresses; this means they originate on the interface facing the ProSe Communication path; given that the ProSe Communication path is a point-to-point link, the media packets will eventually be delivered to UE B, only to be discarded there, because the SIP/IMS client in UE B is not expecting any packets arriving on IP@B1;
2. Upon being informed of the IP address change of UE A, UE B will not necessarily attempt to switch its own IP address for reception, because today these two operations are completely dissociated from one another.
6.X.1.4	Proposed solution
The IMS Service Continuity procedure is enhanced as follows:
· New INFO package for the SIP INFO method allowing UEs to inform each other about the availability of a ProSe Communication path;
· When SIP re-INVITE method is used to trigger switching of media packets between the 5GC path and the ProSe Communication path, the media description is updated for both endpoints simultaneously.
The use of the new INFO package and the new UE behaviour are described in detail in clause 6.x.2.
6.X.2	Procedures
[bookmark: _Toc388603654]6.X.2.1	General
The following procedures are described with call flows:
-	Service continuity for direct communication path switching from Uu to PC5.
The procedure for service continuity in the opposite direction is identical and is not shown.
6.X.2.2	Service continuity for direct communication path switching from Uu to PC5
The overall call flow for service continuity for direct communication path switching from Uu to PC5 is illustrated in Figure 6.x.2.1-1.


Figure 6.x.2.1-1: Overall call flow for SIP-based service continuity for direct communication path switching from Uu to PC5
1. Terminal UE A and UE B are engaged in IMS communication on the 5GC path using addresses IP@A1 and IP@B1 for all media packets.
2. UE A and UE B discover that they are in proximity and establish a 1:1 ProSe Communication path. In the process they are assigned a new pair of IP addresses for the ProSe Communication path: IP@A2 and IP@B2, respectively;
3.-6. The SIP/IMS clients inform each other of the availability of a ProSe Communication path. The SIP INFO method could be used for this purpose, relying on a new INFO package that is specifically defined for this purpose. Note that these messages are only informational: the effective path switch is triggered later in the call flow. The SIP/IMS clients need to check that the addresses IP@A2 and IP@B2 belong to the same IP subnet. The SIP/IMS clients also understand that the IP subnet on the ProSe Communication path is completely disjoint from the IP network(s) traversed on the 5GC path, which means that any subsequent request for path switch initiated by either party makes sense only if it is executed simultaneously on both sides;
7.-9. After the information for availability of the ProSe Communication path has been successfully exchanged between the two parties as described previously, at any time either party can trigger the path switch. The SIP re-INVITE method could be used for this purpose as follows:
· The SIP re-INVITE in step 7 carries a new media description for a subset of IP flows using IP@A2. Upon reception of the re-INVITE the SIP/IMS client in UE B knows that IP@A2 belongs to a disjoint IP network. Therefore, in step 8 UE B sends an OK carrying a media description for the same subset of IP flows using IP@B2. UE A can start sending media packets on the ProSe Communication path upon reception of the OK in step 8. UE B can start sending media packets on the ProSe Communication path upon reception of the ACK in step 9.
10. UE A and UE B are engaged in SIP/IMS communication with a subset of IP flows transferred on the ProSe Communication path.
When the ProSe Communication path becomes unavailable, the two UEs can perform path switch in the opposite direction using SIP re-INVITE, as described in steps 7.-9.
6.X.3	Impact on Existing Nodes and Functionality
[bookmark: _Toc388603655]System-level considerations:
-	The solution has no specification impact on existing NG-RAN entities.
-	The solution has no specification impact on existing 5GC entities.
SIP/IMS-level considerations:
-	The solution requires enhancements to IMS Service Continuity (e.g. definition of a new INFO package as described in clause 6.x.2).


* * * * End of Changes * * * * 
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