

	
[bookmark: _Hlk32315000]3GPP TSG RAN WG4 Meeting #108bis	R4-2316779
Xiamen, China, October 9-13, 2023
Agenda Item:	5.32.1
Source: 	Ericsson
Title:	Further analysis of RRM core requirements for UE relay enhancement
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN4 meeting a WF to specify necessary RRM requirements for the enhancements related to the UE based relay was approved [1]. 
In this contribution we further analyze the RRM requirements to support enhanced relay operation. 
Analysis of RRM core requirements
There are two main and new scenarios related to SL relay enhancement which impacts RAN4 RRM requirements:
· Discovery and (re)selection in UE-to-UE relay
· Selection/reselection of SL relay UE in multipath 
Discovery and (re)selection in UE-to-UE relay scenario
In the last RAN4 meeting the following was agreed regarding the selection/reselection of the relay UE in UE-to-UE relay scenario [1]:
Issue 1-2: Selection/reselection of relay UE in UE-to-UE relay scenario
· Agreements
· Applicability of requirements on selection/reselection of relay UE by the remote UE in U2U relay scenario should be explicitly captured in clause 12.10 of TS 38.133.
It has already been agreed that the existing requirement on selection/reselection of relay UE by the remote UE is also applicable to Rel-18 scenario which is UE-to-UE (U2U) relay scenario. However, based on the above agreement the applicability of these requirements to the remote UE in U2U relay scenario should be explicitly captured in clause 12.10 of TS 38.133 to prevent any confusion since these are different UE capabilities. The requirements in clause 12.10 of TS 38.133 are made applicable to the following UE capabilities:  
-	a remote UE that communicates with the network via a UE-to-network (U2N) relay UE or
-	a remote UE that communicates with another via a UE-to-UE (U2U) relay UE.
Interruptions on serving cell in multipath relay scenario
In the last RAN4 meeting the following was agreed regarding the interruption requirements in multipath scenario [1]:
Issue 1-1: Interruption time in multipath scenario
· Agreements
· Clarify interruption requirements caused by the remote UE on its serving cell in TS 38.133

Based on the above agreements, the interruption caused by the remote UE on its seving cell (on direct path) in multipath scenario will be defined in TS 38.133. The interruption requirements defined for relay UE in UE to network (U2N) relay scenario in relevant clauses can be reused for the remote UE in the multipath scenario. They comprise of the interruption requirements due to the RRC reconfiguration and SL DRX cycle defined in clauses 12.7.8 and 12.7.4 respectively as follows:
· Clause 12.7.8 in TS 38.133 defines interruptions caused by the relay UE on its serving cell due to the RRC reconfiguration in the UE to network (U2N) relay scenario. 
· Clause 12.7.4 in TS 38.133 defines interruptions caused by the relay UE on its serving cell due to the SL DRX operation between itself and the remote UE in the U2N relay scenario. 
In multipath scenario, the relay UE involved in the indirect path shall also meet these interruption requirements defined in clauses 12.7.8 and 12.7.4. However, in addition, the remote UE (UE1) shall also meet the same interruption requirements. It should be noted that in multipath scenario, the relay UE (UE2) on the indirect path and the remote UE can be served either by the same serving cell or by different serving cells. However, in the latter case the two serving cells belong to the same gNB as showin in figure 1. Therefore, to prevent any confusion the interruption requirements caused by the remote UE at its serving cell due to the RRC reconfiguration and SL DRX operations should be defined in separate/new sections. 
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Figure 1: Remote UE (UE1) has simultaneous multiple path operation with gNB comprising of a direct path with the gNB (Uu) and one indirect path with the same gNB via UE2 (relay UE): A) Both UE1 and UE2 are served by the same serving cell; B) UE1 and UE2 are served by different serving cells (PCell1 and PCell2 respectively) but both belong to the same gNB.
Summary
The following are the observations and the proposals related to the RRM core requirements for sidelink relay enhancements:
Selection/reselection of relay UE in UE-to-UE relay scenario:
· Proposal #1: The requirements in clause 12.10 of TS 38.133 are made applicable to the following UE capabilities:  
-	a remote UE that communicates with the network via a UE-to-network (U2N) relay UE or
-	a remote UE that communicates with another via a UE-to-UE (U2U) relay UE.
Interruptions in multi-path relay scenario:
· Observation #1: The existing interruption requirements due to the RRC reconfiguration and SL DRX cycle are applicable to the multipath relay scenario.
· Observation #2: Clause 12.7.8 in TS 38.133 defines interruptions caused by the relay UE on its serving cell due to the RRC reconfiguration in UE to network (U2N) relay scenario.
· Observation #3: Clause 12.7.4 in TS 38.133 defines interruptions caused by the relay UE on its serving cell due to the SL DRX operation between itself and the remote UE in UE to network (U2N) relay scenario.
· Observation #4: In multipath scenario, the relay UE and the remote UE can be served either by the same serving cell or by different serving cells belonging to the same gNB.
· Proposal #2: The interruption requirements caused by the remote UE on its serving cell due to the RRC reconfiguration is defined in separate/new section by reusing the interruptions in clause 12.7.8.
· Proposal #3: The interruption requirements caused by the remote UE on its serving cell due to the SL DRX operation between itself and the relay UE should be defined in separate/new section by reusing the interruptions in clause 12.7.4.
A CR capturing the both the selection/reselection of relay and UE interruption requirements is provided in [2].
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