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Abstract of the contribution: This paper proposes a new solution for KI#3 "Support direct communication path switching between PC5 and Uu (i.e. non-relay case)".
Discussion
Regarding Key Issue #3: Support direct communication path switching between PC5 and Uu (i.e. non-relay case) captured in clause 5.3 of TR 23.700-33v0.1.1, this paper proposes a new solution.

Proposal
It is proposed to agree the following changes into TR 23.700-33v0.1.1.

* * * * Start of 1st Change * * * * 
[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc97106876]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Start of Next Change * * * *
!! All New Texts !! 
[bookmark: _Toc97271690][bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc23145942]6.Y	Solution #Y: Switching back from Uu path to PC5 path
[bookmark: _Toc97271691]6.Y.1	Description
[bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc23145943]This is a solution for key issue #3 "Support direct communication path switching between PC5 and Uu (i.e. non-relay case)".
Two UEs can switch their communication path from PC5 to Uu because the PC5 signal strength of the unicast link between two UEs gets below configured signal strength threshold. In this case, there may be the case that two UEs will be able to communicate over PC5 reference point with the satisfactory signal strength after a while, e.g. as temporary obstacle between two UEs does not exist anymore. In order to switch back from Uu to PC5, two UEs need to establish a unicast link again after discovering each other over PC5 reference point. These tasks may take some time. In addition, when the UE(s) triggers ProSe Direct Discovery or Layer-2 link establishment may be uncertain if they want to communicate over PC5 reference point again.
Therefore, this solution proposes to reuse the unicast link when switching back from Uu to PC5 by maintaining the established unicast link after path switching to Uu. The maintained unicast link is also used to check whether switching back to PC5 path can be performed.
The outline of the proposed solution for switching back from Uu path to PC5 path is as below:
-	After path switching from PC5 to Uu is made due to the PC5 signal strength of the unicast link lower than configured signal strength threshold, the unicast link between two UEs is not released but kept.
-	One UE of the unicast link keeps checking the PC5 signal strength of the unicast link through the Layer-2 link maintenance procedure. Based on the checking results, the UE can determine whether to perform switching back to PC5 path as below:
-	If the PC5 signal strength of the unicast link is consideredconsecutively good (i.e. not lower than configured signal strength threshold) during a configured time, the UE determines to perform switching back to PC5 path by reusing the unicast link.
-	Otherwise, the UE determines not to perform switching back to PC5 path, thus, the unicast link is released.
-	If the Layer-2 link maintenance procedure fails, e.g. because the UE initiating the procedure does not receive the Keep-alive Ack message from peer UE, the peer UE does not receive the Keep-alive message from the initiating UE, the unicast link is locally released.
NOTE:	This solution does not preclude the switching back from Uu path to PC5 path without reusing the unicast link by releasing the unicast link after switching to Uu path.
[bookmark: _Toc97271692]6.Y.2	Procedures
6.Y.2.1	Procedure for switch back from Uu path to PC5 path
Figure 6.Y.2.1-1 shows the procedure for switching back from Uu path to PC5 path.


Figure 6.Y.2.1-1: Procedure for switching back from Uu path to PC5 path
1.	To communicate over PC5 reference point, UE-1 and UE-2 establish a Layer-2 link as specified in clause 6.4.3.1 of TS 23.304 [3]. UE-1 and UE-2 can exchange the data over the established unicast link.
2.	When the PC5 signal strength of the unicast link is below configured signal strength threshold, path switching from PC5 to Uu is performed. UE-1 and UE-2 can exchange the data via the 5GC.
	After path switching to Uu, UE-1 and UE-2 do not release the unicast link, so the unicast link is kept. During the Layer-2 link establishment procedure or the procedure for path switching from PC5 to Uu, UE-1 and UE-2 may negotiate whether to maintain the unicast link after path switching to Uu based on e.g. Path Selection policy (e.g. PC5 preferred), Path Switching policy (e.g. direct PC5 allowed).
NOTE 1:	For details of path switching from PC5 to Uu, other solutions to propose it can be used. However, for this solution, the unicast link is maintained after path switching to Uu.
3.	UE-1 initiates the Layer-2 link maintenance procedure by sending a Keep-alive message to UE-2 in order to determine the status of the PC5 unicast link as specified in clause 6.4.3.5 of TS 23.304 [3].
	UE-1 starts a switch-back-attempt timer and sets a good-link-quality counter to 0.
	The switch-back-attempt timer may be provisioned in UE-1 as 5G ProSe Policy/Parameter.
4.	UE-2 responds with a Keep-alive Ack message.
	If the Layer-2 link maintenance procedure fails, e.g. because UE-1 does not receive the Keep-alive Ack message from UE-2, UE-2 does not receive the Keep-alive message from UE-1, the unicast link is locally released.
If UE-1 receives the Keep-alive Ack message from UE-2, UE-1 measureschecks the PC5 signal level of the unicast link and performs the following based on the checking result:
-	If the PC5 signal strength of the unicast link is below configured signal strength threshold, UE-1 sets the good-link-quality counter to 0.
-	Otherwise, UE-1 increases the good-link-quality counter by 1.
5.	UE-1 may repeat Tthe Layer-2 link maintenance procedure is repeated until the good-link-quality counter reaches the maximum number of good link quality (e.g. 3, 5, 8, 10, etc) or the switch-back-attempt timer expires.
	The maximum number of good link quality may be provisioned in UE-1 as 5G ProSe Policy/Parameter.
6.	UE-1 determines whether to perform switching back to PC5 path based on the PC5 signal levels of the unicast link measured through the Layer-2 link maintenance procedures.as below:
-	If the good-link-quality counter has reached the maximum number of good link quality, UE-1 determines to perform path switching to PC5.
-	If the good-link-quality counter has not reached the maximum number of good link quality until the switch-back-attempt timer expires, UE-1 determines not to perform path switching to PC5.
When UE-1 determines to perform path switching to PC5, steps 7 to 10 are performed.
7.	UE-1 sends a Path Switch Request message to UE-2 to trigger path switching from Uu to PC5.
8.	UE-2 responds with a Path Switch Response message.
	After path switching from Uu to PC5 is completed, UE-1 and UE-2 can exchange the data over the unicast link.
NOTE 2:	For path switching back to PC5, the Layer-2 link modification procedure as specified in clause 6.4.3.4 of TS 23.304 [3] can be performed following or instead of exchanging Path Switch Request/Response messages.
9.	If the PDU Session used to communicate with UE-2 is not needed anymore after path switching to PC5, the PDU Session for UE-1 may be released.
10.	If the PDU Session used to communicate with UE-1 is not needed anymore after path switching to PC5, the PDU Session for UE-2 may be released.
When UE-1 determines not to perform path switching to PC5, step 11 is performed.
11.	The unicast link between UE-1 and UE-2 is released as specified in clause 6.4.3.3 of TS 23.304 [3].
NOTE 3:	The unicast link between UE-1 and UE-2 can be released per request of the application layer.
[bookmark: _Toc97271693][bookmark: _GoBack]6.Y.3	Impacts on services, entities and interfaces
UE:
-	supports 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.


* * * * End of Changes * * * * 
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