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1 Introduction
In RAN Plenary #93e meeting, revised WI on NR sidelink relay was agreed [1]. And a WF [2] was approved for RRM requirements for NR sidelink relay in RAN4#100 meeting.
In this contribution, we focus on the discussion on RRM impact of sidelink relay discovery and (re)selection.  
	RRM requirement category
	Whether or not applicable to Rel-17 NR SL Relay RRM

	
	OPPO

	UE transmit timing
	NO

	Initiation / Cease of SLSS transmission
	NO

	L1-RSRP measurement
	NO

	Congestion control measurements
	NO

	Scheduling available requirements
	NO

	Interruptions at relay discovery configuration
	YES

	Interruptions during relay discovery
	YES

	Interruptions at ProSe Direct Discovery configuration
	YES

	Interruptions during ProSe Direct Discovery
	YES

	Cell reselection for ProSe Direct Discovery on non-serving frequency
	YES

	Selection / reselection of synchronization reference
	NO

	(Re)selection of relay UE
	YES

	Intra-frequency measurement accuracy requirements
	YES

	Inter-frequency measurement accuracy requirements
	YES


2 [bookmark: _Toc68026429]Discussion 
2.1 Issue 2-1: RSRP measurements for NR sidelink relay UE
	[bookmark: _Hlk85740937]Agreements:
· The definition of RSRP used for NR SL relay UE needs RAN2’s decision.


As agreed, the definition of RSRP used for NR SL relay UE needs RAN2’s decision. According to RAN2’s agreements in the near 2 meetings, RAN2 agreed that SL-RSRP or SD-RSRP (Sidelink Discovery Reference Signal Received Power) can be used for measurement or evaluation of relay reselection.
Observation 1: RAN2 agreed for different scenarios to use SL-RSRP and/or SD-RSRP for relay discovery and (re)selection.
		*RAN2 #114-e
	· RAN2 agrees to reuse Rel-16 power control mechanism for transmission of discovery messages.
· Use only SL-RSRP if available
· 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.
· SL relay measurement report can include at least Relay UE ID, serving cell ID, RSRP information.

	RAN2 #115-e
	· New measurement events for the remote UE can be defined to compare SL relay link measurement with a threshold and/or to compare SL relay link measurement with threshold A and Uu link measurement with threshold B.
· As a baseline, SL-RSRP of the serving relay is used as the SL measurement quantity for the case of path switch from indirect to direct path.
· SD-RSRP is used as the SL measurement quantity for the case of path switch from direct to indirect path.


RAN2 agreements on SL relay:


a) When remote UE is to perform path switch from direct to indirect path, SD-RSRP of relay UE should be used as the SL discovery measurement quantity for relay selection, since SL-RSRP is not available. 
b) When remote UE is to perform path switch from indirect to direct/indirect path with data transmission from relay to remote UE, SL-RSRP from serving relay UE should be used as the SL discovery measurement quantity for relay reselection. The SL-RSRP can be measured via PSCCH/PSSCH.
c) When remote UE is to perform path switch from indirect to direct/indirect path in case of no data transmission from relay to remote, it is up to UE implementation that either SL-RSRP or SD-RSRP is used for relay reselection trigger evaluation.
Remote UE can be triggered for relay selection if direct Uu link quality is below a configured threshold of an in-coverage remote UE (in IDLE/INACTIVE and CONNECTED for L3 U2N relay), or triggered by upper layer.
Remote UE can be triggered for relay reselection when PC5 measurement towards current relay UE is below a (pre)configured threshold, or reception of an upper layer release message or similar indication from current relay UE, or triggered by upper layer.
If multiple such candidate relay UEs are available, it is up to Remote UE implementation to choose one Relay UE.
Since discovery, keep alive signalling and sidelink communication are all carried on PSSCCH/PSSCH. Especially, DMRS of PSSCH transmission usually carries discovery message from the concerned relay. In SD-RSRP measurement for relay (re)selection trigger and candidate relay evaluation, L3 filtering is applied across measurements on the DMRS of PSSCH transmission which carries discovery message from the concerned relay.
Observation 2: SD-RSRP for relay discovery is measured via DMRS in PSSCH.
Observation 3: SL-RSRP for relay discovery is measured via PSCCH/PSSCH.
	Scenario
	Discovery measurement quantity for relay (re)selection

	When remote UE is to perform path switch from direct to indirect path
	SD-RSRP of relay UE

	When remote UE is to perform path switch from indirect to direct/indirect path and in case of data transmission from relay to remote UE
	SL-RSRP of relay UE

	When remote UE is to perform path switch from indirect to direct/indirect path and in case of no data transmission from relay to remote UE
	Leave to UE implementation whether to use SL-RSRP or SD-RSRP


In our view, due to the different design of physical signaling, the accuracy performance and evaluation period of SL-RSRP and SD-RSRP could be different. Therefore, RAN4 should consider to define relay discovery and (re)selection requirements with SL-RSRP and SD-RSRP, respectively as starting point. 
Proposal 1: RAN4 to define relay discovery and (re)selection requirements with SL-RSRP and SD-RSRP, respectively. 
If there is insignificant difference between the two set of requirements, then further discussion on unified requirements can take place.
2.2 Issue 2-2: Whether to use DRX for delay requirements of relay discovery and (re)selection.  
	Agreements:
· Option 1: DRX is not precluded from R17 NR SL relay WID. R17 NR SL relay WID can follow or reuse both R16 SL and R17 SL’s agreements as baseline. 
· Option 2: The relay requirements should be defined without assuming DRX. R17 NR SL relay WID is just based on R16 SL procedure.
· Option 3: FFS. Depend on RAN2’s decision whether to consider DRX.


Regarding Selection/Reselection of ProSe relay UE, the measurement and evaluation time depends upon the configured discovery period. The discovery period was considered as the metric for delay requirements. 
RAN2 is considering to reuse the requirements of SL enhancements for SL Relay, including DRX. But how to involve a period unit for NR SL relay selection and reselection still needs to be further studied. RAN4 should send an LS to RAN2 for the design of measurement time configuration (SD-MTC) of SL discovery, and confirm whether DRX should be considered in R17 SL relay.
Besides, RAN2 has agreed to down-prioritize the support of discovery gaps in R17, but not precluded. The interruption requirements could be considered for the case of concurrent operation. Since the scenarios of concurrent operation is still under discussion in SL enhancement WID, the potential RRM impact (e.g., interruption) can be considered at later stage for SL Relay.
Observation 4: Measurement time configuration of SL discovery and DRX are feasible and under consideration for relay discovery and (re)selection in RAN4.
RAN4 can also discuss the detail of measurement time configuration (SD-MTC) in this meeting. If any agreements can be achieved, they can be sent to RAN2 in the LS together. The SD-MTC can refer to the DMTC for LTE prose, including measurement repetition period, duration and time offset.
Proposal 2: RAN4 to discuss the measurement time configuration for relay selection/reselection.  
Proposal 3: Send an LS to RAN2 to confirm the use of DRX and ask for introduction of measurement time configuration.
2.3 Issue 2-3: Synchronization assumption
	Agreements:
FFS whether remote UE is only allowed to select candidate relay UE assuming the same synchronization source.  


In R16, RAN4 agreed that no specific requirements or test cases will be defined for the case with different sync resource, which is a reasonable starting point. Whether both same/different sync sources are supported in NR sidelink were also discussed in RAN1/2 in R17. And the conclusion was finally reached in RAN2#113bis that different sync may lead to communication failure, where no requirement should be applicable. Unicast pair can fail communication due to different sync sources but has no spec impact, which can be the baseline for RAN4 discussion. 
UE needs to decode signals with different timings when communicating to multiple SL UEs due to propagation delay since we don’t have TA for SL. Considering different UE implementation, we suggest to focus on the selection and reselection of candidate relay UEs assuming the same synchronization source as remote UE. No specific requirements or test cases will be defined for the case with different sync resource. 
Proposal 4: RAN4 define the requirements of relay discovery and (re)selection based on the assumption of the same synchronization source with candidate relay UE. No specific requirements or test cases will be defined for the case with different sync resource.

2.4 Issue 2-4: Measurement requirement 
	Agreements:
· The measurement and evaluation requirements for ProSe relay UE in LTE can be reused as baseline.
· FFS the definition of discovery period
· FFS the number of samples which depends on accuracy requirement.


Similarly, RAN4 needs to define the delay requirements for selection and reselection of SL relay UE, including remote UE out of coverage (OOC) and in coverage (IC) cases. Besides, the criterion of relay discovery and (re)selection should rely on RAN2, including the RSRP thresholds. The requirement for LTE Selection / Reselection of ProSe relay UE in TS36.133 can be used as reference.
	7.16.5	Selection / Reselection of ProSe relay UE
This subclause contains the requirements related to selection and reselection of ProSe relay UE if the serving frequency is used for ProSe Direct Communication via a ProSe relay UE.
For a remote UE configured by upper layer for relay operation, when the RSRP measurement of the serving cell (RRC_IDLE) or the PCell (RRC_CONNECTED) is below threshHigh, the remote UE shall search for candidate relay UEs for selection and/or reselection every discovery period.
If the remote UE has a selected sidelink relay UE, then the remote UE shall measure the SD-RSRP of the selected relay once in every four discovery periods and evaluate if it meets the relay selection criterion as defined in [TS 36.331, 5.10.11.4].
The remote UE shall measure SD-RSRP of the candidate relay UEs every Tmeasure, ProSe_Relay_Intra for intra-frequency relay UEs that are detected and measured according to the measurement rules.
For an intra-frequency relay UEs that are detected, but that has not been selected or reselected to, the remote UE shall be capable of evaluating that the intra-frequency relay UE has met selection or reselection criterion defined in [2, 5.10.11.4] within Tevaluate,ProSe_Relay_Intra as specified in table 7.16.5-1.
The minimum requirements are required to meet when the selected and candidate relay UEs are transmitting relay discovery message every discovery period.



	[bookmark: _Hlk79140037]11.7	Selection / Reselection of ProSe relay UE
11.7.1	Introduction
This section contains the requirements related to selection and reselection of ProSe relay UE when the remote UE is out of coverage on the frequency used for ProSe Direct Communication.
The requirements apply for the selection and reselection of candidate relay UEs that are transmitting relay discovery signals within the discovery resource pool as configured for the remote UE, and follow a synchronization source that either the same or is synchronized to the one use by remote UE.
11.7.2	Selection / Reselection of intra-frequency ProSe relay UE
For a remote UE configured by upper layer for relay operation, the remote UE shall search for candidate relay UEs for selection and/or reselection every discovery period.
If the remote UE has a selected sidelink relay UE, then the remote UE shall measure the SD-RSRP of the selected relay once in every four discovery periods and evaluate if it meets the relay selection criterion as defined in [TS 36.331, 5.10.11.4].
The remote UE shall measure SD-RSRP of the candidate relay UEs every Tmeasure, ProSe_Relay_Intra for intra-frequency relay UEs that are detected and measured according to the measurement rules.
For an intra-frequency relay UEs that are detected, but that has not been selected or reselected to, the remote UE shall be capable of evaluating that the intra-frequency relay UE has met selection or reselection criterion defined in [2, 5.10.11.4] within Tevaluate,ProSe_Relay_Intra as specified in table 11.7.2-1.
The minimum requirements are required to meet when the selected and candidate relay UEs are transmitting relay discovery message every discovery period.
Table 11.7.2-1: Tmeasure, ProSe_Relay_Intra and Tevaluate, ProSe_Relay_intra
	Discovery Period [s]
	Tmeasure,ProSe_Relay_Intra [s] (number of discovery periods)
	Tevaluate, ProSe_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 configured Discovery period.






Proposal 5: Consider the requirements of relay discovery and (re)selection for remote UE out of coverage and in coverage.  

From RAN2’s perspective, intra-frequency and inter-frequency cases are both covered, even though the scenario for inter-frequency relay UEs is still not clear. Thus, we suggest RAN4 should focus on intra-frequency relay UE at higher priority. For the case Uu and PC5 with different carriers, inter-frequency relay UE may be involved. 
Proposal 6: RAN4 to consider intra-frequency and inter-frequency relay UE 

2.5 Issue 2-5: Interruption requirements
	Interruption for ProSe UE
· Interruptions to serving cells at discovery configuration
A UE capable of ProSe Direct Discovery may indicate its interest (initiation or termination) in ProSe Direct Discovery to the connected eNodeB using IE SidelinkUEInformation [2].
The UE is allowed an interruption of up to 1 subframe on PCell and on any activated SCell during the RRC reconfiguration procedure that includes the ProSe Direct Discovery configuration message sl-DiscConfig [2] (setup and release). This interruption is for both uplink and downlink of PCell and activated SCell(s).
· Interruptions to serving cells during discovery
This section contains the requirements related to the interruptions on PCell and activated SCell(s) due ProSe Direct Discovery and ProSe Direct Communication. When ProSe is on a serving cell frequency, then the requirements in this subclause are applicable only to ProSe on E-UTRA FDD bands. When ProSe is on non-serving frequency, then the requirements are applicable to ProSe on both E-UTRA FDD and TDD bands.



The configuration or RF tuning of discovery could cause interruption. In our view, the following interruption on serving cells of remote UE should be considered due to relay discovery and non-relay discovery. 
· Interruptions at relay discovery configuration
· Interruptions during relay discovery
· Interruptions at ProSe Direct Discovery configuration
· Interruptions during ProSe Direct Discovery
Proposal 7: RAN4 to consider:
· Interruptions at relay discovery configuration
· Interruptions during relay discovery
· Interruptions at ProSe Direct Discovery configuration
· [bookmark: _GoBack]Interruptions during ProSe Direct Discovery

3 Conclusion
In this contribution, we provided our proposals for RRM impact of NR SL relay for approval. 
Observation 1: RAN2 agreed for different scenarios to use SL-RSRP and/or SD-RSRP for relay discovery and (re)selection.
	Scenario
	Discovery measurement quantity for relay (re)selection

	When remote UE is to perform path switch from direct to indirect path
	SD-RSRP of relay UE

	When remote UE is to perform path switch from indirect to direct/indirect path and in case of data transmission from relay to remote UE
	SL-RSRP of relay UE

	When remote UE is to perform path switch from indirect to direct/indirect path and in case of no data transmission from relay to remote UE
	Leave to UE implementation whether to use SL-RSRP or SD-RSRP


Observation 2: SD-RSRP for relay discovery is measured via DMRS in PSSCH.
Observation 3: SL-RSRP for relay discovery is measured via PSCCH/PSSCH.
Observation 4: Measurement time configuration of SL discovery and DRX are feasible and under consideration for relay discovery and (re)selection in RAN4.

Proposal 1: RAN4 to define relay discovery and (re)selection requirements with SL-RSRP and SD-RSRP, respectively. 
Proposal 2: RAN4 to discuss the measurement time configuration for relay selection/reselection.  
Proposal 3: Send an LS to RAN2 to confirm the use of DRX and ask for introduction of measurement time configuration.
Proposal 4: RAN4 define the requirements of relay discovery and (re)selection based on the assumption of the same synchronization source with candidate relay UE. No specific requirements or test cases will be defined for the case with different sync resource.
Proposal 5: Consider the requirements of relay discovery and (re)selection for remote UE out of coverage and in coverage.  
Proposal 6: RAN4 to consider intra-frequency and inter-frequency relay UE 
Proposal 7: RAN4 to consider:
· Interruptions at relay discovery configuration
· Interruptions during relay discovery
· Interruptions at ProSe Direct Discovery configuration
· Interruptions during ProSe Direct Discovery
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