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1
Introduction

Sol #50 provides a solution for UE-to-UE Relay reselection related to Key Issue #4 however, the details of Relay UE reselection messages and how the messages are forwarded by UE-to-UE Relay, for the Layer-2 and Layer-3 based UE-to-UE Relays, are not defined.

To minimize the impacts on the UEs, we propose to re-use the PC5 Link Modification procedure as defined in TS 23.287 to support UE-to-UE Relay reselection.  
2
Proposal

It is proposed to add the following update to solution #50 in TR 23.752.

* * * * First Change – All text is new * * * *
6.50.2.1
Layer-2 based UE-to-UE Relay Re-selection 
Figure 6.50.2.1-1 illustrates the procedure for UE-to-UE Relay re-selection for Layer-2 based solution (as defined in Sol#9).
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Figure 6.50.2.1-1: Layer-2 based UE-to-UE Relay Re-selection

1. A PC5 unicast link is established between Source UE and Target UE via Relay 1 (using Layer-2 based solution as described in sol#9). 
2. Traffic is exchanged between the Source UE and the Target UE over the PC5 unicast link, via Relay 1.
3. Source UE detects a condition or receives a trigger to change the UE-to-UE Relay. The Source UE may perform a discovery procedure to obtain a list of candidate UE-to-UE Relay IDs (i.e. RIDs). 

4. Source UE sends a Link Modification Request message to Target UE (via Relay 1) including a Relay re-selection indication, a list of candidate RIDs and a source UE link ID, which is used on the Source UE, at steps 9 and/or 10, to associate the existing PC5 unicast link via Relay 1 to the replacing PC5 unicast link with the selected Relay (e.g. Relay 2).   

5. Target UE selects a Relay from the received list of candidate RIDs (e.g. Relay 2).
6. Target UE sends a Link Modification Accept message to Source UE (via Relay 1) including the Relay re-selection indication, its Selected RID and a target UE link ID, which is used on the Target UE, at step, 8 to associate the existing PC5 unicast link via Relay 1 to the replacing PC5 unicast link with the selected Relay (i.e. Relay 2). 

7. Source UE sends a broadcast Direct Communication Request (DCR) message including the Target UE user info, and the Selected RID and the target UE link ID received from Target UE during the Relay re-selection at step 6. 
8. Relay 2 receives the DCR message and verifies if the “Selected RID” value matches its own RID and forwards the DCR message only if the “Selected RID” value matches its own RID.  The UE-to-UE Relay adds its RID to the forwarded DCR message (as specified in Layer-3 based sol #9). Target UE receives the DCR message and validates that the target UE link ID matches its link ID as previously sent to Source UE (at step 6). Target UE also verifies that the DCR message is received from its selected RID (i.e. RID2). Target UE uses the target UE link ID to find the previous PC5 unicast link to be replaced by the new PC5 unicast link. The association between the Application Layer identifier and the PC5 unicast link via Relay 1 is updated with the new PC5 unicast link via Relay 2 once the traffic is ready to be switched to the new PC5 unicast link (via Relay 2) (i.e. at step 12). 
9. Target UE may trigger the security establishment procedure, via Relay 2, and include the source UE link ID, as received on the Link Modification Request at step 4. The security establishment procedure may be skipped if the existing security context used with the previous PC5 unicast link is re-used with the replacing PC5 unicast link, allowing a quicker link setup and path switching. Source UE uses the source UE link ID to find the previous PC5 unicast link with Relay 1 to be replaced by the new PC5 unicast link being established (i.e. via Relay 2). The association between the Application Layer identifier and the PC5 unicast link via Relay 1 is updated with the new PC5 unicast link via Relay 2 once the traffic is ready to be switched to the new PC5 unicast link (via Relay 2) (i.e. at step 12).
10. Target UE sends a Direct Communication Accept message which may include the source UE link ID from Source UE as received at step (4). 

11. A new PC5 unicast link is established between the Source UE and Target UE via the Relay 2. 

12. Source UE and Target UE switch the data traffic to the new PC5 unicast link via Relay 2. Source UE or Target UE may terminate the PC5 unicast link via Relay 1.
6.50.2.2
Layer-3 based UE-to-UE Relay Re-selection 

Figure 6.50.2.2-1 illustrates the procedure for UE-to-UE Relay re-selection for Layer-3 based solution (as defined in Sol#10).
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Figure 6.50.2.2-1: Layer-3 based UE-to-UE Relay Re-selection

1. Source UE has a PC5 unicast link established with Relay 1.
1a. Target UE has a PC5 unicast link established with Relay 1 and exchange IP packets via Relay 1.
2. Source UE has a PC5 unicast link established with Relay 2.
2a. Target UE has a PC5 unicast link established with Relay 2.
3. Source UE and Target UE exchange IP packets via Relay 1.

4. Source UE detects or receives a trigger to change the Relay. 
5. Source UE sends a PC5 Link Modification Request message for Target UE (via the PC5 unicast link with Relay 1) which includes a Relay reselection indication, a list of candidate Relay IDs (RIDs), Source UE and Target UE IP addresses used to communicate via Relay 1. The IP addresses are specified since the PC5 Link Modification message does not include these IP addresses which are needed at the Relay to fetch the corresponding PC5 unicast link from its mapping table toward the Target UE (as specified in sol#10).
The list of candidate RIDs is selected based on the PC5 unicast links already established between Source UE and such Relays (RIDs). The IP address of multiple Target UE s may be specified in the case where Source UE is communicating with multiple Target UEs via Relay 1.
6. Relay 1 determines that the message is destined to the Target UE based on the “Relay reselection indication” and Target UE’s IP address. Relay 1 sends a PC5 Link Modification Request message to Target UE’s IP address (as specified in the message); if multiple Target UEs are impacted, the Relay 1 sends a PC5 Link Modification Request to each of these Target UEs.

7. Based on the relay reselection indication, Target UE knows that the communication with Source UE needs to be handled via another Relay. Target UE selects a RID from the list of candidate RIDs. Target UE may select a RID with which a PC5 unicast link is already established or Target UE may establish a new link with the selected RID. 

8. Target UE sends a Link Modification Accept message to Relay 1, which includes a Relay reselection indication, Source UE and Target UE IP addresses used via Relay 1, and Target UE’s IP address used via Relay 2 and the selected RID (e.g. RID2)
9. Relay 1, based on the relay reselection indication, sends a PC5 Link Modification Accept message to Source UE using the specified Source UE’s IP address.
10. Source UE extracts the selected Relay ID (RID2) from the Link Modification Accept message and sends a Link Modification Ack message which includes its IP address associated to Relay 2. 

11. Relay 2 receives this message and forwards it to the Target UE since the Relay reselection indication is specified. This Ack message is needed to synchronise the switch of traffic between the Source UE and Target UE, via the selected UE (Relay 2), at the same time.
12. From this point on, Source UE and Target UE switch the IP traffic to the new PC5 unicast link via Relay 2 (since Source UE and Target UE have exchanged their respective IP address in above steps they can skip performing DNS query steps with Relay 2). 
* * * * End of Change * * * *
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