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Introduction
In RAN4#101-e meeting, the RRM impacts for NR sidelink relay have been discussed. RAN4 has agreed that the following requirements need to be specified for NR sidelink relay in Rel-17.
· Interruptions at NR sidelink discovery configuration
· Measurement requirement for selection/reselection of relay UE
· Intra-frequency measurement accuracy requirements
In this contribution, we will provide the discussion on how to define the RRM core requirements for NR sidelink relay in Rel-17.
Discussion
· [bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Interruptions at NR sidelink discovery configuration
RAN4 agreed that the interruption requirements for NR sidelink discovery should be defined based on R16 V2X sidelink assumption.
In NR R16, The existing R16 interruption requirements on WAN due to V2X sidelink communication are defined as follows.
	A UE capable of V2X sidelink communication may indicate its interest (initiation or termination) in V2X sidelink communication to the connected gNodeB using IE SidelinkUEInformationNR in TS38.331[2].
The UE is allowed an interruption of up to the duration shown in table 12.7.1-1 on the PCell/serving cell during the RRC reconfiguration procedure that includes the V2X sidelink communication configuration message SL-ConfigDedicatedNR in TS 38.331[2] (setup and release). This interruption is for both uplink and downlink of the PCell/serving cell.
Table 12.7.1-1: Interruption length at V2X RRC reconfiguration
	[image: ]
	NR Slot length (ms)
	Interruption length
(number of slots)

	0
	1
	2

	1
	0.5
	3

	2
	0.25
	5

	3
	0.125
	9





Similarly, the UE capable of NR sidelink discovery can be allowed an interruption on the PCell/serving cell during the RRC reconfiguration procedure that indicates its interest (initiation or termination) in V2X sidelink discovery to the connected gNodeB. The existing R16 interruption length at V2X RRC reconfiguration is reused.
Proposal 1: For NR sidelink relay in R17, the interruption requirements at NR sidelink discovery configuration can be defined as follows:
	12.y	Interruptions at NR sidelink discovery configuration
A UE capable of NR sidelink discovery may indicate its interest (initiation or termination) in NR sidelink discovery to the connected gNodeB using IE [TBD] in TS38.331[2].
The UE is allowed an interruption of up to the duration shown in Table 12.y-1 on the PCell/serving cell during the RRC reconfiguration procedure that includes the NR sidelink discovery configuration message [TBD] in TS 38.331[2] (setup and release). This interruption is for both uplink and downlink of the PCell/serving cell.
Table 12.y-1: Interruption length at NR sidelink discovery configuration
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	NR Slot length (ms)
	Interruption length
(number of slots)
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	1
	2
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	5

	3
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· Measurement requirements for selection/reselection of NR sidelink relay UE
For NR sidelink relay operation, when the RSRP measurement of serving cell/Pcell is below a threshold, the remote UE shall search for candidate relay UE for selection/reselection. The remote UE shall perform measure the RSRP of the selected relay UE and the candidate relay UEs. For measurement requirements, RAN4 has agreed to reuse the measurement/evaluation period requirements from LTE ProSe. The measurement period for intra-frequency relay UE is defined as 4 discovery periods and the evaluation period for intra-frequency relay UE is defined as 16 discovery periods (i.e. 4 measurement periods). Since the discovery message is transmitted on PSCCH/PSSCH, the discovery period used in NR sidelink relay can be derived from PSCCH/PSSCH transmission period. RAN4 agreed that to use resource reservation period (mode 2) or SPS transmission periodicity (mode 1) as the discovery period. 
Proposal 2: For NR sidelink relay in R17, the measurement requirements for selection/reselection of NR SL relay UE can be defined as follows:
	12.z Selection/reselection of sidelink relay UE
This subclause contains the requirements related to selection and reselection of sidelink relay UE if a frequency dedicated to sidelink operation is used for sidelink 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 [TBD], 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 [RSRP] of the selected relay once in every four discovery periods and evaluate if it meets the relay selection criterion as defined in TS 38.331[2].
The remote UE shall measure [RSRP] of the candidate relay UEs every Tmeasure, SL_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 TS 38.331[2] within Tevaluate, SL_Relay_Intra as specified in table 7.16.5-1.
Table 12.z-1: 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. In resource allocation mode 2, the discovery period is defined as the resource reservation period. In resource allocation mode 2, the discovery period is defined as SPS transmission periodicity.


The minimum requirements are required to meet when the selected and candidate relay UEs are transmitting relay discovery message every discovery period.



Conclusions
This contribution provides the discussion on the RRM impacts of NR sidelink relay in Rel-17. The following are provided:
[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: For NR sidelink relay in R17, the interruption requirements at NR sidelink discovery configuration can be defined as follows.
	A UE capable of NR sidelink discovery may indicate its interest (initiation or termination) in NR sidelink discovery to the connected gNodeB using IE [TBD] in TS38.331[2].
The UE is allowed an interruption of up to the duration shown in Table x.x.x-1 on the PCell/serving cell during the RRC reconfiguration procedure that includes the NR sidelink discovery configuration message [TBD] in TS 38.331[2] (setup and release). This interruption is for both uplink and downlink of the PCell/serving cell.
Table x.x.x-1: Interruption length at NR sidelink discovery configuration
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	NR Slot length (ms)
	Interruption length
(number of slots)

	0
	1
	2

	1
	0.5
	3

	2
	0.25
	5

	3
	0.125
	9





The corresponding draftCR on interruption requirements based on Proposal 1 is provided in [2].
Proposal 2: For NR sidelink relay in R17, the measurement requirements for selection/reselection of NR SL relay UE can be defined as follows:
	12.z Selection/reselection of sidelink relay UE
This subclause contains the requirements related to selection and reselection of sidelink relay UE if a frequency dedicated to sidelink operation is used for sidelink 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 [TBD], 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 [RSRP] of the selected relay once in every four discovery periods and evaluate if it meets the relay selection criterion as defined in TS 38.331[2].
The remote UE shall measure [RSRP] of the candidate relay UEs every Tmeasure, SL_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 TS 38.331[2] within Tevaluate, SL_Relay_Intra as specified in table 7.16.5-1.
Table 12.z-1: 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. In resource allocation mode 2, the discovery period is defined as the resource reservation period. In resource allocation mode 2, the discovery period is defined as SPS transmission periodicity.


The minimum requirements are required to meet when the selected and candidate relay UEs are transmitting relay discovery message every discovery period.
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