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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN4 has secondary responsibility for the Rel-18 WI on Enhanced NR Sidelink Relay [1] to specify necessary RRM requirements for the enhancements related to the UE based relay. In this contribution we provide high level overview of the RRM work needed in RAN4. 
2. Overview of RRM core requirements
The WID objectives relevant for RRM core requirements related to the UE based relay are reproduced below [1]:

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.
…………………
3.	Study the benefit and potential solutions for multi-path support to enhance reliability and throughput (e.g., by switching among or utilizing the multiple paths simultaneously) in the following 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: Study on the benefit and potential solutions are to be completed in RAN#98 which will decide whether/how to start the normative work.
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.
……..
5.	Specify RRM core requirements for relay discovery and (re)selection in UE-to-UE relay [RAN4]
The objective # 1 considers a scenario in which the source UE (UE1) can be connected to the destination UE (UE3) via a layer-2 or layer-3 relay UE (UE2). Only single hop UE-to-UE relay is considered in Rel-18. In the out of coverage scenario there will be no WAN/Uu connection with any base statio. In the in-coverage and partial network coverage scenarios, RAN2 is discussing whether the source UE will also have WAN/Uu connection with any base station. The source UE needs to first discover the relay UE for establishing the connection wrt the destination UE (UE3) forming the UE-to-UE relay link. The criteria for the discovering the relay UE will be decided by other WGs e.g. RAN2, RAN3. However, RAN4 requirements should consist of measurement period within which the source UE should discover/identify a relay UE under certain side conditions. To maintain connection with the destination UE, the source UE should also have the capability to reselect a new relay UE based on the criteria, which will be decided by other WGs e.g. RAN2, RAN3. Therefore, RAN4 should also specify measurement period within which the source UE should perform relay UE reselection under certain side conditions. 
The objective # 3 considers multi-path scenario in which the source/remote UE (UE1) has one direct path (WAN/Uu) to gNB and one indirect path to the same gNB via UE-to-Network relay UE (UE2). The relay UE (UE2) has direct connection to the gNB. In Rel-17, the UE-to-Network relay scenario comprises of only single indirect path implying the source UE has only one indirect path wrt the gNB and no direct path to gNB.  The clause 12.10 (Selection / Reselection of relay UE) in TS 38.133 specifies requirement on source/remote UE, in terms of selection/reselection of the relay UE (i.e. UE-to-Network relay UE) within the specified time period under certain side conditions. During this time period the source/remote UE should meet the selection/reselection criterion defined in TS 38.331. In our view if the selection/reselection criterion for the indirect path selection/reselection is the same as in Rel-17, then the existing Selection/Reselection requirements in clause 12.10, TS 38.133, can also apply for the indirect path selection/reselection in multi-path scenario in Rel-18. However, RAN4 needs to investigate the impact of the indirect path selection/reselection on the direct path of the source/remote UE. For example, the indirect path selection/reselection will cause interruption on the direct path. The interruption on the direct path should be limited and well defined to avoid or at least minimize the degradation of the WAN/Uu link of the souce/remote. 
3. Summary
The following are the observations and the proposals related to expected RAN4 work on RRM core requirements for sidelink relay enhancements:
Single hop UE-to-UE relay scenario:
· Observation #1: The UE-to-UE relay scenario comprises of source UE connected to the destination UE via relay UE forming 1-hop UE-to-UE relay without any connection to the network in out of coverage scenario.
· Observation #2: The UE-to-UE relay scenario comprises of source UE connected to the destination UE via relay UE forming 1-hop UE-to-UE relay may also have connection to the network in in-coverage and partial network coverage scenarios.
· Observation #3: The criterion for discovery and selection/reselection of the relay UE for the 1-hop UE-to-UE relay scenario will be decided by other WGs e.g., RAN2 and RAN3.
· Proposal #1: RAN4 to investigate measurement period within which the source UE should discover/identify the relay UE for establishing 1-hop UE-to-UE relay connection under certain side conditions.
· Proposal #2: RAN4 to investigate measurement period within which the source UE should select/reselect the relay UE under certain side conditions.
Multi-path relay scenario:
· Observation #4: The multi-path relay scenario comprises of the source/remote UE having one direct path (WAN/Uu) to gNB and one indirect path to the same gNB via UE-to-Network relay UE (UE2).
· Observation #5: In Rel-17, the UE-to-Network relay scenario comprises of only single indirect path implying the source UE has only one indirect path wrt the gNB and no direct path to gNB.
· Observation #6: Clause 12.10 (Selection / Reselection of relay UE) of TS 38.133 in Rel-17, specifies requirement on source/remote UE, in terms of selection/reselection of the relay UE (i.e. UE-to-Network relay UE) within the specified time period under certain side conditions.
· Observation #7: The selection/reselection of the indirect path will cause interruption on the direct path. 
· Proposal #3: RAN4 to investigate whether the existing requirements in clause 12.10 (Selection / Reselection of relay UE) of TS 38.133 in Rel-17, can also apply to the selection/reselection of the relay UE in multi-path scenario i.e. when the remote/source UE has also direct path wtith gNB.
· Proposal #4: RAN4 to investigate maximum allowed interruption requirements caused by the source/remote UE on the direct path when the source/remote UE performs the selection/reselection of the indirect path.
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