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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Abstract of the contribution: This contribution proposes a solution to support session continuity for direct communication path switching between PC5 and Uu.
1	Discussion
When switching the path between the direct communication path over PC5 reference point and the direct communication path over Uu reference point, the ProSe service disruption to the UE should be minimized. In practice, session continuity can minimize the disruption and impact to service.
This pCR provides a solution in which session continuity is supported during path switching, to minimize service impact and disruption.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700-33 on FS_5G_ProSe _Ph2 as follows.
[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc22214906][bookmark: _Toc23254039][bookmark: _Toc22214903][bookmark: _Toc23254036][bookmark: _Hlk92215149]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc23254040]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Second change  All text is new * * * *
[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041]6.X	Solution #X: Solution for direct communication path switching between PC5 and Uu
[bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Description
[bookmark: _Toc500949101]Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub) clause(s) may be added to capture details.
[bookmark: _Toc22214910]When switching the path between the direct communication path over PC5 reference point and the direct communication path over Uu reference point, the ProSe service disruption to the UE should be minimized. In practice, session continuity can minimize the disruption and impact to service.
In this solution, session continuity is supported during path switching, to minimize service impact and disruption. In case of path switching from Uu to PC5, the address for PDU session in direct Uu communication path is reused for direct PC5 communication path. And in case of path switching from PC5 to Uu, UEs may decide whether to establish new PDU sessions. If the radio bearer was deactivated but the PDU session for direct Uu communication is not released, the original PDU session may be activated. If each of the two UEs establish a new PDU session, the DDNMF associates one PDU session with another PDU session and sends the associated PDU session information to the corresponding SMFs. Two SMFs can communicate and control the UPFs to establish the N19 tunnel between UPFs.
[bookmark: _Toc23254043]6.X.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
6.X.2.1	solution for direct communication path switching from Uu to PC5


Figure 6.X.2.1-1
0. UE1 and UE2 are authorized and provisioned for specific ProSe services with policies (e.g. enabled/disabled supported path switching, PC5 preferred, Uu preferred or no preference indicated) as specified in clause 5.11 in TS 23.304[3].
1. UE1 and UE2 establish PDU sessions and communicate with each other directly, e.g. over N6 interface. They may communicate over N19 if it is the case of clause 6.X.2.2.
2. The UE1 and UE2 may decide to switch path from direct Uu path to direct PC5 path, e.g. UE1 and UE2 are proximity to each other or to offload traffic from the network. The UEs perform ProSe Direct Discovery procedures defined in clause 6.3.1 in TS 23.304[3]. There may be more than one available UE in proximity during ProSe Direct Discovery, the application layer may determine the specific UE which was previously connected through Uu in step 1.
UE1 and UE2 establish a PC5 connection by using the Layer-2 link establishment procedure as defined in clause 6.4.3.1 in TS 23.304[3]. Besides, the addresses and data unit type for PDU sessions in step 1 used for direct communication are reused for PC5 communication.
Editor's note:	How to reuse the addresses in Layer-2 link establishment procedure is FFS.
3. After the Layer-2 link establishment over PC5 reference, the UE1 stops the communication over Uu path and sends the path switch indication, which may include the path switching direction (e.g. Uu to PC5) and the indication that traffic is no longer transmitted through the Uu path.
4. UE2 sends the response to path switch indication.
5. After UE1 and UE2 switch the communication path to PC5 path, corresponding PDU sessions may be released or radio bearer of the PDU sessions may be deactivated depending on policy. 
NOTE: Whether deactivation of radio bearer is useful in this scenario may need further discussion and decision. Currently it is considered since it is already used in several 3GPP scenarios, e.g. LADN.
[bookmark: _Toc97155736]6.X.2.2	solution for direct communication path switching from PC5 to Uu
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]


Figure 6.X.2.2-2
0. Two UEs negotiate and decide path switching from PC5 to Uu. e.g. the signal strength of PC5 unicast link is lower than a threshold. 
1. UEs may decide to establish new PDU sessions or reactivate the radio bearer. UEs each establish new PDU session with same PDU type as in PC5, and with an indication that the established PDU session needs to be associated with another PDU session for direct communication between UEs. In PDU session establishment procedure the address allocate for UE is not needed. If the radio bearer was deactivated but the PDU session for direct Uu communication as described in step 5 in clause 6.X.2.1 is not released, the UEs reactivate radio bearer and the following steps (2-9) could be omitted.
2. After UEs have established their own PDU sessions, UEs send PDU session information (e.g. PDU session ID) to the DDNMF. It is assumed the two UEs use same DDNMF.
Editor’s Note: How to send PDU session information is FFS.
3. The DDNMF associates one PDU session information with another PDU session information obtained from step 2 as an associated PDU session information. The DDNMF can get UE’s SMF information (e.g. SMF ID) from the corresponding UDM, by providing the PDU session information (e.g. UE ID and PDU session ID) to UDM.
4. DDNMF sends the associated PDU session information (e.g. UE ID and PDU session ID)to the corresponding SMF.
Editor’s Note: The interface between DDNMF and SMF is FFS.
5. If two UEs do not connect to the same SMF, the SMF can get another associated UE’s SMF information (e.g. SMF ID) from the corresponding UDM, by providing the associated PDU session information (received at step 4) to UDM.
6. SMF-1 and SMF-2 communicate with each for N19 tunnel establishment.
7. The SMFs sends the received N19 tunnel resource information to UPFs and request UPFs to allocate the N19 tunnel resource information in UPFs.
8. The N19 tunnel between UPF-1 and UPF-2 is established. Each of the UPF transmits the packet received from UE side to N19 side and vice versa.
Editor’s Note: The detail of step 6-8 is FFS and may need coordination with GMEC. Since there is similar scenario for communication between SMFs to setup N19 tunnel on KI 4 in R18 GMEC.
9. The SMF(s) notifies UEs after establishment of N19 tunnel, e.g. in PDU Session Modification Command message.
10. Two UEs stop the communication over PC5 and send the path switch indication and response, which may include the path switching direction (e.g. PC5 to Uu) and the indication that traffic is no longer transmitted through the PC5 path similarly as described in step 3&4 in clause 6.X.2.1. Then UEs perform path switching to Uu and the PC5 connection may be released.
[bookmark: _Toc23254044]6.X.3	Impacts on Existing Nodes and Functionality
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.
DDNMF:
-	The DDNMF obtain the PDU session information from UEs.
-	The DDNMF associates the PDU session information involved in direct communication and send to SMF.
SMF:
-  The SMF get another SMF information from UDM.
-  Two SMFs communicate with each and control the UPFs to establish the N19 tunnel between UPFs.
UE:
-	Support path switching procedure.
UDM:
  -   Provide to NF the SMF ID of a PDU session. 

* * * * End of changes * * * *
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