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1 Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on relay (re)selection are summarized below.
The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
Work Item objectives on aspects common to both L2 and L3:

1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]

a. Re-use LTE relay discovery and (re)selection as baseline
NOTE 1: RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 

RAN2 made good progress in RAN2#114-e [2] and concluded stage 2 level of discovery was completed.

RAN2 understand that the L2/L3 common parts of the relay discovery and (re)selection objectives are complete at stage 2 level from RAN2 perspective.

In this contribution, we discuss remaining stage 3 issues on U2N relay (re)selection for L2 and L3 U2N relay, including the following aspects:

· Remaining issues on sidelink measurements 
· Further details on RLF triggered relay (re)selection
2 Discussion  
2.1 Remaining issues on sidelink measurements
In RAN2#113b-e [3], it was agreed that RSRP measurements of sidelink discovery message (i.e., SD-RSRP) is used to evaluate whether relay (re)selection criterion was satisfied for relay(s) without unicast PC5 connection.
Proposal 4: RAN2 confirm below NR relay (re)selection procedures which are same as LTE Prose relay:

1) PC5 Measurement: For relay(s) without unicast PC5 sconnection, remote UE uses RSRP measurements of sidelink discovery messages (i.e. SD-RSRP) to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion

Then in RAN2#114-e [2], the following agreement was made for relay(s) with unicast PC5 connection:

Agreements:

Use only SL-RSRP if available; discuss the no data case by email.

Leave to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from relay to remote.
However, it is our understanding that the above 2 agreements only address the relay reselection trigger evaluation. It is still not clear whether to use SD-RSRP or SL-RSRP for evaluation of whether a candidate relay is “suitable”.
Observation 1: Agreements on SL-RSRP/SD-RSRP only address the relay reselection trigger evaluation. It is still not clear whether to use SD-RSRP or SL-RSRP for evaluation of whether a candidate relay is “suitable”.

To avoid further discussion, we think the same rule can be reused for PC5 measurements on evaluation of whether a candidate relay is “suitable”. Thus, we propose:
Proposal 1: For candidate relay(s) without unicast PC5 connection, SD-RSRP is used for evaluation of whether it is “suitable”
Proposal 2: For candidate relay(s) with unicast PC5 connection, the same rule as reselection trigger is reused for suitable relay evaluation (i.e., SL-RSRP if unicast data is available. Otherwise, it is up to UE implementation whether to use SL-RSRP or SD-RSRP)   
2.2 Further details of RLF triggered relay (re)selection
In RAN2#113b-e [3], RLF triggered relay (re)selection was discussed, and the following agreements were made with 3 FFSs:
Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.
Proposal 6: When PC5 RLF is detected by relay UE on a PC5 unicast link towards a remote UE, relay UE in RRC_CONNECTED sends the PC5 RLF indication to gNB (as supported in R16 specification).

Proposal 4: When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.
Proposal 5: When relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification


In this section, we would like to address the 3 FFSs only for L3 relay because the discussion on L2 relay can be further discussed in AI of L2 relay control plane procedure. 

2.2.1 FFS on impact to other RLF handling activities in L3 relay
In L3 relay, when PC5 RLF with current relay is detected by remote UE, it has been agreed to trigger relay reselection. Then a followed question is whether relay UE needs to be notified on the leave of remote UE. Our understanding is that relay UE will detect PC5 RLF via keep alive timer after remote UE’s reselects to another relay. Then, if the relay UE is CONNECTED state, it will send PC5 RLF to notify gNB as agreed in RAN2#113b-e [3]. Therefore, no further specification on other RLF handling is needed. We would like to confirm this is the common understanding in RAN2.  

Proposal 3: After PC5 RLF with current relay is detected by remote UE in L3 relay, RAN2 confirm that relay UE will detect PC5 RLF via keep alive timer and send PC5 RLF to notify gNB if it is CONNECTED state. No other RLF handling is required to be specified. 
2.2.2 FFS on other indication/message for notification in L3 relay
Firstly, we think it needs to clarify what is agreed “PC5-S message (similar to LTE)”. Our understanding is that it is the Disconnect Request message as captured in Section 6.3.3.3 of TS 23.287 [4]:
From Section 6.3.3.3 of TS 23.287

6.3.3.3
Layer-2 link release over PC5 reference point

Figure 6.3.3.3-1 shows the layer-2 link release procedure over PC5 reference point.
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Figure 6.3.3.3-1: Layer-2 link release procedure

0.
UE-1 and UE-2 have a unicast link established as described in clause 6.3.3.1.
1.
UE-1 sends a Disconnect Request message to UE-2 in order to release the layer-2 link and deletes all context data associated with the layer-2 link.

2.
Upon reception of the Disconnect Request message UE-2 may respond with a Disconnect Response message and deletes all context data associated with the layer-2 link.


The V2X layer of each UE informs the AS layer that the unicast link has been released. This enables the AS layer to delete the context related to the released unicast link.
For L3 relay, the only possible other message for notification of Uu RLF is to introduce a new PC5-RRC message for request of PC5 link release. However, we don’t see the benefit of this new PC5-RRC message over the Disconnect Request/Response message. Thus, we propose no need to introduce other notification message for L3 relay.

Proposal 4: RAN2 confirm that the agreed “PC5-S message (similar to LTE) to notify remote UE Uu RLF and HO” is the Disconnect Request message as captured in Section 6.3.3.3 of TS 23.287
Proposal 5: For L3 relay, no need to introduce other message / indication for notification of Uu RLF and/or HO. The case of L2 relay can be discussed in L2 relay control plane AI.
Secondly, we think the case of cell (re)selection in relay UE is equivalent to HO, but it was missed in the agreement. It should be applied to both L2 and L3 relay.
Proposal 6: For both L2 and L3 relay, when relay performs cell (re)selection to another gNB, relay UE may send the Disconnect Request message to its connected remote UE(s) and it may trigger relay reselection
Finally, as highlighted above, remote UE may respond with a Disconnect Response message upon reception of the Disconnect Request message from relay UE. It is also aligned with the current agreement, i.e. upon reception of notification, this message may trigger relay reselection. Our understanding for the wording “may” is that remote UE may decide to keep the current unicast PC5 link in some cases (e.g. if it has no active ongoing traffic, or shares with other PC5 traffics terminated in relay UE). 
Observation 2: Both RAN2 agreement and TS 23.287 indicate the sidelink UE may not response the Disconnect Request Message. This may happen if remote UE has no active ongoing traffic, or shares with other PC5 traffics terminated in relay UE
Thus, it should be up to remote UE implementation whether/when to trigger relay (re)selection. We would like to confirm this is common RAN2 understanding.
Proposal 7: For L3 relay, upon reception of PC5-S message on notification of HO/RLF/Cell-(re)selection, RAN2 confirm that it is up to remote UE implementation whether / when to trigger relay (re)selection
Correspondingly, to make a good decision on whether to trigger relay (re)selection, the remote UE should be aware of why relay UE sends the Disconnect Request message (i.e. cause value for HO or cell reselection or Uu RLF). However, the current Disconnect Request message doesn’t include such cause value. Therefore, the cause value should be included in the Disconnect Request message.                                                                                                                                                                                                                                                                                                                                                                                                                                       
Proposal 8: For remote UE to make decision on whether to trigger relay (re)selection, the Disconnect Request message sent by relay UE should include the cause value, i.e. HO or cell (re)selection or Uu RLF
Because Proposal 8 is related to PC-S signaling change, it should be handled by SA2. Thus, RAN2 need to send LS to SA2 if it is agreed.
Proposal 9: If Proposal 8 is agreed, RAN2 send LS to SA2 to request introducing the signaling 
3 Conclusion
In this contribution, we discuss remaining stage 3 issues on relay (re)selection. We made below observations:
Observation 1: Agreements on SL-RSRP/SD-RSRP only address the relay reselection trigger evaluation. It is still not clear whether to use SD-RSRP or SL-RSRP for evaluation of whether a candidate relay is “suitable”.
Observation 2: Both RAN2 agreement and TS 23.287 indicate the sidelink UE may not response the Disconnect Request Message. This may happen if remote UE has no active ongoing traffic, or shares with other PC5 traffics terminated in relay UE
Based on the discussion in the previous sections, we propose the following:
Remaining issues on sidelink measurements for relay (re)selection

Proposal 1: For candidate relay(s) without unicast PC5 connection, SD-RSRP is used for evaluation of whether it is “suitable”
Proposal 2: For candidate relay(s) with unicast PC5 connection, the same rule as reselection trigger is reused for suitable relay evaluation (i.e., SL-RSRP if unicast data is available. Otherwise, it is up to UE implementation whether to use SL-RSRP or SD-RSRP)   
Further details on RLF triggered relay (re)selection

Proposal 3: After PC5 RLF with current relay is detected by remote UE in L3 relay, RAN2 confirm that relay UE will detect PC5 RLF via keep alive timer and send PC5 RLF to notify gNB if it is CONNECTED state. No other RLF handling is required to be specified. 
Proposal 4: RAN2 confirm that the agreed “PC5-S message (similar to LTE) to notify remote UE Uu RLF and HO” is the Disconnect Request message as captured in Section 6.3.3.3 of TS 23.287
Proposal 5: For L3 relay, no need to introduce other message / indication for notification of Uu RLF and/or HO. The case of L2 relay can be discussed in L2 relay control plane AI.
Proposal 6: For both L2 and L3 relay, when relay performs cell (re)selection to another gNB, relay UE may send the Disconnect Request message to its connected remote UE(s) and it may trigger relay reselection
Proposal 7: For L3 relay, upon reception of PC5-S message on notification of HO/RLF/Cell-(re)selection, RAN2 confirm that it is up to remote UE implementation whether / when to trigger relay (re)selection
Proposal 8: For remote UE to make decision on whether to trigger relay (re)selection, the Disconnect Request message sent by relay UE should include the cause value, i.e. HO or cell (re)selection or Uu RLF
Proposal 9: If Proposal 8 is agreed, RAN2 send LS to SA2 to request introducing the signaling 
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