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1. Introduction
In Rel-18, RAN2 discuss UE-to-UE relay. And in this meeting, we focus on the common L2/L3 parts: relay discovery and (re)selection.
	1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].

A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]

ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]

B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]

ii. Control plane procedures [RAN2]

iii. QoS handling if needed, subject to SA2 progress [RAN2]

Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.


In RAN2#119-e meeting, RAN2 agreed that
gNB will not configure a Uu RSRP threshold to be used by U2U Relay or Remote UE to determine whether to transmit U2U discovery signalling.  FFS what conditions would govern transmission of the discovery signalling.
In this paper, we discuss on this relating issue.
2. Discussion
According to WID for sidelink relay, RAN2 should decide U2U relay procedures on the assumption that procedure will be applied to multi-hop relay. 

Observation 1. RAN2 should decide U2U relay procedures on the assumption that the procedure will be applied to multi-hop U2U/U2N relay.
In this meeting, RAN2 should discuss about common part for L2/L3 (relay discovery and (re)selection). So RAN2 should discuss when UE should trigger (U2U) relay (re)selection. We list some scenarios in which UE needs to trigger U2U relay (re)selection as follows;

Case1. Source UE and Destination UE communicate directly using sidelink, but the link quality become worse.

Case2. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the link (Source–Relay or Relay-destination) quality become worse or link failure is declared.

Case3. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the both link (Source–Relay and Relay-destination) are failure because U2U Relay UE cannot relay anymore.

Above cases have following issues;

· Which UE should start U2U relay (re)selection?

· In case that UEs start U2U relay (re)selection;

· If UEs select different U2U Relay UE;

· Which UE selects one U2U Relay UE?

· When to stop either U2U relay (re)selection procedures performed by 2 UEs?

· If UEs select same U2U Relay UE;

· Which UE selects one U2U relay path?

· When to stop either U2U relay (re)selection procedures performed by 2 UEs?

· When to release current link (path)?

· Should the UE behaviour change depending on whether it is In-Coverage or Out-of-Coverage?
The issues are common in each cases but the optimal solutions may be different. Therefore RAN2 should discuss whether to consider a unified procedure or the optimal procedure for each scenarios.
And following case is not trigger but the UE should perform (re)selection.

Case4. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but other path is better than the current path.
Proposal 1. RAN2 should discuss whether to consider a unified U2U relay (re)selection procedure or the optimal U2U relay (re)selection procedure for each scenarios.

And then, we think that UE needs to decide whether to use UE-to-UE direct communication or UE-to-UE relay. In case of UE-to-UE direct communication, Source UE can perform resource allocation mode 1 if UE is in-coverage. However, in case of UE-to-Network relay link, Remote UE cannot perform resource allocation mode 1. Then, can Source UE and U2U Relay UE perform resource allocation mode 1? 
Proposal 2. RAN2 discuss whether UE can perform resource allocation mode 1 or only resource allocation mode 2.
If Source UE and/or U2U Relay UE performs resource allocation mode 1,
· Dynamic sidelink grant: Two sidelink resource requests will be occur and gNB allocates resource for two different transmissions. Therefore, the delay increases. In this case, Source UE may be better to transmit the data to gNB and (same/different) gNB may be better to transmit the data to Destination UE. 
· Configured sidelink grant type 1: Channel occupancy by U2U relay for one pair of Source UE and Destination UE may be about twice of direct communication for the pair, and this occupancy will not be changed until de-configured.
· Configured sidelink grant type 2: This option has the disadvantages of dynamic grant and configured grant type 1, but may be a compromise.
Therefore, basically Source UE and U2U Relay UE should perform resource allocation mode 2. However, the UEs may be able to perform resource allocation mode 1 (configured sidelink grant type 2). 
Observation 2. In U2U relay, Source UE and U2U Relay UE should perform resource allocation mode 2, same as U2N Remote UE.
In the both case (mode 1/2), channel occupancy and latency of U2U relay may be twice of channel occupancy and latency of direct communication. Therefore Source/Relay UE should use direct communication instead of U2U relay as much as possible.
Observation 3. Source UE should use direct communication instead of U2U relay as much as possible.
Proposal 3. For U2U relay selection, RAN2 discuss whether Source UE should use direct communication instead of U2U relay as much as possible.
RAN2 agreed following points in RAN2#119-e; 

· NW will not configure a Uu RSRP threshold to be used by U2U Relay or Remote UE to determine whether to transmit U2U discovery signalling.
· FFS what conditions would govern transmission of the discovery signalling.
UE-to-UE relay seems two single sidelink communications. For optimization of UE-to-UE relay operation, NW can provide sidelink grant for source UE and Relay UE based on receiving SL-BSR from source UE if Source and Relay are in mode1 operation. If RAN2 considers such an operation, some limitation for transmission of discovery signalling may be considered. In case that RAN2 apply the same operation as normal sidelink direct communication to UE-to-UE relay, the conditions under which U2U relay UE and U2U Remote UE govern transmission of discovery signalling should be the same as the conditions under which sidelink UE govern transmission of discovery signalling for direct communication. However, remote UE and relay UE needs some triggering conditions for U2U relay (re)selection. 
Observation 4. Additional conditions for U2U relay discovery may not be needed but triggering condition for U2U relay (re)selection including discovery procedure is needed.
RAN2 should decide operation of U2U relay communication before discussion on condition for transmission of discovery signalling.
Proposal 4. RAN2 should decide operation of U2U relay communication before discussion on condition for transmission of discovery signalling.
3. Conclusion

In this contribution, we made the following proposals:
Observation 1. RAN2 should decide U2U relay procedures on the assumption that the procedure will be applied to multi-hop U2U/U2N relay.
There are some scenarios in which UE needs to trigger U2U relay (re)selection as follows;
· Case1. Source UE and Destination UE communicate directly using sidelink, but the link quality become worse.
· Case2. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the link (Source–Relay or Relay-destination) quality become worse or link failure is declared.
· Case3. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but the both link (Source–Relay and Relay-destination) are failure because U2U Relay UE cannot relay anymore.
· Case4. Source UE, U2U Relay UE and Destination UE communicate using U2U relay path, but other path is better than the current path.

Proposal 1. RAN2 should discuss whether to consider a unified U2U relay (re)selection procedure or the optimal U2U relay (re)selection procedure for each scenarios.
Proposal 2. RAN2 discuss whether UE can perform resource allocation mode 1 or only resource allocation mode 2.
Observation 2. In U2U relay, Source UE and U2U Relay UE should perform resource allocation mode 2, same as U2N Remote UE.
Observation 3. Source UE should use direct communication instead of U2U relay as much as possible.

Proposal 3. For U2U relay selection, RAN2 discuss whether Source UE should use direct communication instead of U2U relay as much as possible.

Observation 4. Additional conditions for U2U relay discovery may not be needed but triggering condition for U2U relay (re)selection including discovery procedure is needed.

Proposal 4. RAN2 should decide operation of U2U relay communication before discussion on condition for transmission of discovery signalling.
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