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Abstract: This paper proposes the evaluation and conclusion for KI#3 Support direct communication path switching between PC5 and Uu (i.e. non-relay case).
1. Introduction/Discussion
This KI covers direct communication path switching between PC5 and Uu. This contribution provides the overall evaluation for each solution and provide the conclusion.
-	Sol#16 proposes provisioning policy based direct communication path switching between PC5 and Uu. Path switching policy is provided from PCF to the UE or (pre-) configured in the UE, and Path switching policy indicates which path(s) is allowed for all or specific ProSe services (i.e. direct PC5 allowed, direct Uu allowed or no allowed indicated). Based on the path switching policy, a UE may establish a PDU session or a PC5 connection in the target path and switch the traffic from the source path to the target path.
-	Sol#17 proposes to use the make-before-break mechanism to reduce interruption when path switch between PC5 and Uu paths. The path switch Policy indicates whether the specific service (e.g., Service A) is allowed to switch from Uu to PC5 or from PC5 to Uu. For path switching from PC5 path to Uu path, the two UEs may negotiate the Uu QoS based on PC5 QoS via the PC5 connection in order to ensure consistent service experience, and may share the IP address used for the Uu path to each other to achieve the switch of service transmission.
-	Sol#18 also proposes to use the principle of "make before break". Before performing the path switch, two UEs having PC5 connection negotiate the triggers of path switching and what service or QoS flows need to be switched. Once the negotiated triggers are satisfied, the two UEs perform the path switching between PC5 to Uu directly. 
-	Sol#19 proposes to use path permission policy, which can be (pre-) configured in the UE or provided by the PCF. The path permission policy includes the mapping of ProSe Services to the following path permission (PC5 permitted, or Uu permitted, or both PC5 and Uu permitted).
-	Sol#20 proposes to support the switching back to PC5 path from Uu path by maintaining the unicast link after switching to Uu path and reusing the unicast link when switching back to PC5 path. However, after switching from PC5 path to Uu path, it can be the UE implementation to keep or release the PC5 link.
-	Sol#21 proposes that the existing path selection policy, a modified path selection policy or a new path switching policy is used for path switch between Uu and PC5. During the path switch from PC5 to Uu, PC5 signalling includes the suggested QoS rules and QoS Flow level QoS parameters for Uu path.
-	Sol#22 proposes that for path switching from PC5 to Uu, IP address associated to UE's PDU session are exchanged. However, it is not clear that why PDU session status are exchanged to each UE before the path switch request.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-33.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change (all new) * * * *
[bookmark: _Toc50557378][bookmark: _Toc50549064][bookmark: _Toc55202372][bookmark: _Toc57209999][bookmark: _Toc57366390][bookmark: _Toc68086339]7.X	Key Issue #3: Support direct communication path switching between PC5 and Uu (i.e. non-relay case)
For Key Issue #3: "Support direct communication path switching between PC5 and Uu (i.e. non-relay case)", based on Table 6.0-1, the solutions can be summarized and evaluated as the following:
-	Sol#16 proposes provisioning policy based direct communication path switching between PC5 and Uu. Path switching policy is provided from PCF to the UE or (pre-)configured in the UE. The path switching policy indicates which path(s) is allowed for all or specific ProSe services (i.e. direct PC5 allowed, direct Uu allowed or not allowed indicated). Based on the path switching policy, a UE may establish a PDU session or a PC5 connection in the target path and switch the traffic from the source path to the target path.
-	Sol#17 proposes to use the make-before-break mechanism to reduce interruption when path switch between PC5 and Uu paths. The path switch Policy indicates whether the specific service is allowed to switch from Uu to PC5 or from PC5 to Uu. For path switching from PC5 path to Uu path, the two UEs may negotiate their Uu QoS based on the PC5 QoS in order to ensure consistent service experience, and may share the IP addresses used for the Uu path with each other to achieve the switch of service transmission.
-	Sol#18 uses the principle of "make before break". Before performing a path switch, the two UEs which are connected via PC5 negotiate the triggers for path switching and what service or QoS flows need to be switched. Once the negotiated triggers are satisfied, the two UEs perform the path switching between PC5 to Uu directly.
-	Sol#19 proposes to use a path permission policy, which can be (pre-)configured in the UE or provided by the PCF. The path permission policy includes the mapping of ProSe Services to the following path permission:PC5 permitted, or Uu permitted, or both PC5 and Uu permitted.
-	Sol#20 proposes to support the switching back to PC5 path from Uu path by maintaining the unicast PC5 link after switching to the Uu path and reusing the unicast PC5 link when switching back to the PC5 path. After switching from the PC5 path to Uu path it is UE implementation to keep or release the PC5 link.
-	Sol#21 proposes that the existing path selection policy, a modified path selection policy or a new path switching policy is used to control path switch between Uu and PC5. During the path switch from PC5 to Uu, PC5 signalling includes the suggested QoS rules and QoS Flow level QoS parameters for Uu path.
-	Sol#22 proposes that for path switching from PC5 to Uu, the IP addresses associated with the UE's PDU sessions are exchanged along with the PDU Session status. PDU session status piggybacked at Keep Alive procedure is used so that each UE may decide the proper time to initiate path switch to Uu with peer UE.
* * * * Second change (all new) * * * *
[bookmark: _Toc50557388][bookmark: _Toc50549074][bookmark: _Toc55202382][bookmark: _Toc57210009][bookmark: _Toc57366400][bookmark: _Toc68086349]8.X	Key Issue #3: Support direct communication path switching between PC5 and Uu (i.e. non-relay case)
For Key Issue #3 (Support direct communication path switching between PC5 and Uu (i.e. non-relay case)), the followings are taken as conclusion:
[bookmark: _Hlk111794851]-	A Path switching policy is used that indicates which path(s) is permitted for all or specific ProSe services (i.e. PC5 permitted, or Uu permitted, or both PC5 and Uu permitted).
NOTE 1:	Whether the path switching policy can be combined into the path selection policy as defined in TS 23.304 [3] will be determined in normative phase.
-	The path switch policy can be (pre)configured in the UE or provided by the PCF.
-	The granularity of path switch is per ProSe service.
-	UEs may further negotiate to determine which ProSe services to be are switched.-For the path switching from the a PC5 path to a Uu path, one of the UEs may notify the peer UE of being not able to perform the path switching (e.g., under congestion control or mobility restriction) or having no willing to perform the path switching to avoid the peer UE performing the path switching.
-	A make-before-break mechanism is used when path switching between PC5 and Uu, i.e., when path switching occurs the UEs prepare the target path to communicate with each other, then performing the path switching from the PC5 path to Uu path and vice versa and communicate over that target path, and at which point for former path may be released.
NOTE 2:	If UEs maintain a PC5 unicast link after path switching from a PC5 path to a Uu path, the UEs can determine to switch back to the PC5 path from the Uu path based on e.g. the policy related to path switching, the PC5 signal level of the maintained unicast link.
[bookmark: _Hlk111795101]-	For the path switching from the PC5 path to Uu path, the Uu QoS each UE will request from their network using the existing 5GS mechanism is based on PC5 QoS and negotiated via the existing PC5 connection between two UEs.
-	For the path switching from the PC5 path to Uu path, optionally the IP addresses used for Uu path can be shared between the UEs as assist them to establish communication directly with each other via the Uu path.
-	Optionally, in Keep Alive procedure, each UE may inform the peer UE whether it can initiate PDU session establishment corresponding to the ProSe service in use for path switch.
Editor's note:	Whether or not to include the optional behaviour for the UEs to inform each other of their potential to establish a Uu link in the conclusion will be determined during SA2#153E.
* * * * End of changes * * * *
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