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[bookmark: _Toc116995841]Introduction
3GPP work item on NR sidelink relay enhancement [1] has objectives to specify solutions that are needed to enhance NR Sidelink Relay for the V2X, public safety, and commercial use cases including some objectives that have RAN4 impact as highlighted below.

	The objective of this work item is to specify solutions that are needed to enhance NR Sidelink Relay for the V2X, public safety and commercial use cases.
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.
2. Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
A. Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)
D. Inter-gNB indirect-to-indirect path switching (i.e., “remote UE<-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB Y”)
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.
3. Specify mechanisms to support the following multi-path scenarios [RAN2, RAN3]:
A. A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal), where the solutions for 1) are to be reused for 2) without precluding the possibility of excluding a part of the solutions which is unnecessary for the operation for 2).
Note 3A: The mechanisms to support scenario 1 and scenario 2 are specified based on the assumptions and restrictions agreed in study phase.
Note 3B: UE-to-Network relay in scenario 1 reuses the Rel-17 solution as the baseline. 
Note 3C: Support of Layer-3 UE-to-Network relay in multi-path scenario is assumed to have no RAN impact and the work and solutions are subject to SA2 to progress.
4. With a low priority, study the gains and, if needed, specify signalling between gNB and relay UE in sidelink mode 2 to assist the determination of the sidelink DRX configuration used for remote UE in Layer-2 UE-to-Network sidelink relay operation [RAN2]
5. Specify RRM core requirements for relay discovery and (re)selection in UE-to-UE relay [RAN4]

This work will not consider specific enhancement for sidelink relay support of functionality specified in Rel-18 sidelink enhancements.  If Rel-18 sidelink enhancements can be operated in relay without any special handling, they can be used in relaying operations.
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As highlighted in the introduction section, it is expected that there is need for RAN4 work to specify RRM core requirements for relay discovery and (re)selection in UE-to-UE relay UE operations. This paper discusses the expected RRM requirement impacts which needs RAN4 work.

Expected impact of U2U relay UE Discovery and (re)selection in RRM requirements
 Relay UE Selection / Reselection
3GPP has defined minimum RRM requirements in TS 38.133 [2] sec. 12.10.2 Selection / Reselection of relay UE related to side link relay selection/reselection in UE to Network relay scenario. These requirements contain intra-frequency measurement period, Tmeasure,SL_Relay_Intra, and the evaluation period,  Tevaluate, SL_Relay_Intra. Table 12.10.2-1 in TS 38.133 [2] provides the corresponding minimum RRM requirements to meet when the selected and candidate relay UEs are transmitting relay discovery message every discovery period.
   Table 12.10.2-1TS 38.133 [2]: Tmeasure, SL_Relay_Intra and Tevaluate, SL_Relay_Intra
	Discovery Period [s]
	Tmeasure,SL_Relay_Intra [s] (number of discovery periods)
	Tevaluate, SL_Relay_Intra [s] (number of discovery periods)

	0.04≤Discovery period≤10.24
	Note 1 (4)
	Note 1 (16)

	Note 1:	Time depends upon the discovery period which is resource reservation period (in mode 2) or SPS transmission periodicity (in mode 1).
Note 2:	SL-RSRP or SD-RSRP can be derived from PSCCH-DMRS and/or PSSCH-DMRS.



UE2U relay discovery and (re)selection will also require specification of discovery procedure, discovery periods, SL-RSRP and/or SD-RSRP measurements. 3GPP has agreed in RAN2 to consider both the discovery models eg model A and model B for U2U relay discovery.  Hence referring to RAN2 work to define the selection criteria, and possibly reusing the same table for U2U procedure, or at least taking it as base line for U2U relay UE discovery and (re)selection. 
Considering supporting both the discovery models e.g. Model A and Model B of discovery for U2U relay. One of the key criterion to (re)select the U2U relay UE could be PC5 link RSRP of both the hops. SD-RSRP or SL-RSRP can be considered while evaluating PC5 link of both the hops. Discovery period, measurement, and evaluation time are the attributes to be normalized for SD/SL-RSRP measurement. TS 38.133 [2] Table 12.10.2-1 is the agreed requirements for U2N relay UE selection and re-selection. For U2U relay UE discovery and (re)selection mentioned Table 12.10.2-1 TS 38.133 [2], can be re-used or at least to be taken as baseline for normalizing the U2U relay UE discovery and (re)selection requirements.
[bookmark: _Toc127524138]RRM requirements in TS 38.133 [2] sec. 12.10.2 Selection / Reselection of relay UE in RAN4 for relay discovery and (re)selection for U2N relay in Rel-17 may be used as baseline for relay discovery and (re)selection for U2U relay in Rel-18.
[bookmark: _Toc127524139]RAN4 can wait for RAN2 to agree on the U2U relay discovery and (re)selection procedures before evaluating whether the existing requirements for U2N relay are applicable or new requirements are needed. 
[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: RRM requirements in TS 38.133 [2] sec. 12.10.2 Selection / Reselection of relay UE in RAN4 for relay discovery and (re)selection for U2N relay in Rel-17 may be used as baseline for relay discovery and (re)selection for U2U relay in Rel-18.
Proposal 1: RAN4 can wait for RAN2 to agree on the U2U relay discovery and (re)selection procedures before evaluating whether the existing requirements for U2N relay are applicable or new requirements are needed.
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