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Abstract of the contribution: this paper proposes to add a solution of Path Switch to address KI #6.
Discussion
If two UEs are in proximity, the available paths for communication include Uu path and PC5 path. How to switch between the two paths should be considered, this pCR is proposed to solve the problem.
In addition, at the last meeting it was agreed to introduce a KI to study how to enable network-controlled/network-assisted direct communication path switching between 5GC Uu path and PC5 path.
	5.Y	Key Issue #6: Support direct communication path switching between PC5 and Uu
5.Y.1	General description
This key issue addresses how to enhance the 5GS to support direct communication path switching (when needed) from 5GC Uu path to PC5 (ProSe) path or vice versa for both commercial and public safety services.  
When studying the above aspect, the following needs to be considered:
· 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. 
· What are the possible impacts of direct communication path switching on QoS handling for ProSe Communication over PC5 path vs. over 5GC Uu path?



A UE can select a Uu communication path or a PC5 communication path to realise a proximity service (e.g., Network-controlled Interactive services (NCIS) in TR22.842, V2X services in TS22.186), taking into account various criteria e.g., policies, availability indications etc. Thereinafter, the change of the initial selection and the switching from a PC5 communication path to a Uu communication path and vice versa could be beneficial for the proximity services if there is a QoS degradation at the initial communication path. Several reasons could trigger the switching of an initially selected communication path e.g., to maintain the QoS of one or more proximity services, for load balancing etc.
Observation 1: Direct communication path switching between PC5 and Uu is beneficial to maintain the QoS of one or more proximity services as well as for optimization purposes (e.g., load balancing).
The trigger for the switching of a direct communication path (PC5 to Uu and vice versa) can be:
· UE initiated e.g., detected a QoS degradation of PC5 unicast link. In this case, there is no need for involvement of the network in the switching decision.
· Network-assisted e.g., load balancing due to high CBR of PC5 at a specific area or high Uu load (i.e., current or expected). 
The network can provide information and assistance, which could trigger the switching of a communication path. 
Observation 2: The network can assist the direct communication path switching between PC5 and Uu, while the decision to switch is taken at the UE.
Observation 3: The network provides the benefit that can collect and provide more information (than a local entity) to trigger earlier a direct communication path switching faster to avoid QoS degradation or service interruption. Also, the network has the knowledge to achieve load balancing between the communication paths.
The network-initiated path switching procedure can be enabled either after the corresponding subscription of a UE or could be triggered by the network (i.e., without explicit UE subscription),
The “make-before-break” principle that could be followed in order to preserve service continuity during path switching (i.e., Uu to PC5 or PC5 to Uu). This means that the UE should finalise the establishment of the new communication path before releasing the previous communication path. This help to avoid service interruption and reduce or avoid lost data packets.
Proposal 1: The switching from PC5 to Uu or Uu to PC5 should take place after the successful establishment of the new communication path and before releasing the old communication path.
Proximity services include unicast, groupcast or broadcast types of communication. The switching from PC5 to Uu and vice versa can be more complicated especially in broadcast transmissions, where a larger number of devices is involved. Also, an MBMS infrastructure should be involved in case of PC5 to Uu path switching for groupcast and broadcast types of communication.
Proposal 2: The path switching should be supported at least for unicast links, and further study is needed for groupcast and multicast links.

[bookmark: _Hlk22726933]This contribution aims at address “Key Issue #6: Support direct communication path switching between PC5 and Uu” of TR 23.752.
Proposal
It is proposed to add a new solution for Key Issue #6.
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Second change

6.X	Solution for Key Issue #6: Solution to support path switching between PC5 and Uu
6.X.1	Description
This solution solves Key Issue #6 about path switching between PC5 path and Uu path. The idea of solution is similar to SSC mode 3, i.e. the target path for communication is established before the current path is released, with the difference that the UE triggers path switching based on network policy. In addition, the network can provide information to the UE and assist the triggering of the direct communication path switching.
Editor's Note: Other triggers for path switching are FFS.
6.X.2	Procedures
6.X.2.1	Path Switch from Uu Path to PC5 Path


Figure 6.x.2.1-1: UE triggered path switching from Uu path to PC5 path
1.	The communication data between UE-1 and UE-2 are delivered via Uu path. UE-1 determines the communication path to UE-2 needs to be switched to PC5 path. The switching can be triggered due to a network policy and/or information about the availability of the Uu direct communication path, which indicates that PC5 path is preferred.
2.	UE-1 initiates the direct communication establishment procedure towards UE-2. After the procedure, UE-1 and UE-2 starts to use PC5 path to deliver communication data.
3a.	If all the traffic of the PDU Session is transferred to PC5 path, the UE-2 may initiate the UE requested PDU Session Release procedure in clause 4.3.4 in TS 23.502[x] to release the PDU session. If UE-2 does not request to release the PDU session, SMF may deactivate the UP connection of the PDU session by the procedure described in clause 4.3.7 in TS 23.502 or release the PDU session by the procedure described in clause 4.3.4 in TS 23.502.
3b.	PDU session of UE-1 is released or deactivated as described in step 3a.
6.X.2.2	Path Switch from PC5 Path to Uu Path


Figure 6.x.2.2-1: UE triggered path switching from PC5 path to Uu path
1.	The communication data between UE-1 and UE-2 are delivered via PC5 path. UE-1 determines the communication path to UE-2 needs to be switched to Uu path. The switching can be triggered due to a network policy and/or information about the availability of the PC5 direct communication path, which indicates that Uu path is preferred.
2.	UE-1 determines whether traffic on PC5 path can be routed over existing PDU sessions, if yes, the step is skipped. Otherwise, UE requested a new PDU Session by initiating UE Requested PDU Session Establishment procedure described in clause 4.3.2.2 in TS 23.502.
3.	UE-1 sends Path Switch Request to UE-2. The message include the service information that to be transferred to Uu path.
4.	Uu path establishment for UE-2 same as step 2.
5.	UE-2 sends Path Switch Response to UE-1 to indicate that the Uu path of UE-2 is ready. Then UE-1 and UE-2 starts to use the Uu path to transfer data of services indicated in step 3.UE-1 and UE-2 release the PC5 path.
6.X.3	Impacts on Existing Nodes and Functionality
Editor's Note: This clause captures impacts on existing 3GPP nodes and functional elements.
End of change
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