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Introduction
In Rel-17, a new WID NR sidelink relay has been approved, and the objectives of this WID [1] are listed as follows:
	[bookmark: _Hlk67323386]Work Item objectives on aspects common to both L2 and L3:
1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]
0. Re-use LTE relay discovery and (re)selection as baseline
1. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
1. Re-use LTE as baseline
Work Item objectives specific to Layer-2 (L2) relaying:
1. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
1. Specify mechanisms for service continuity 
3. Limited to intra-gNB cases [RAN2]
1. Specify mechanisms for U2N Adaptation layer design [RAN2]
4. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
1. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


In this contribution, we will provide the discussion on the RRM impacts for NR sidelink relay.
Discussion
[bookmark: OLE_LINK6][bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]For NR sidelink relay, the mechanisms for UE-to-Network relay discovery and (re)selection for L3 and L2 relaying will be specified, and the potential RRM requirements for NR sidelink relay need to be investigated in RAN4. Since the mechanisms for LTE relay discovery and (re)selection is used as baseline, RRM requirements for ProSe relay in LTE can be used as start point for studying the RRM requirements for NR sidelink relay.
In TS36.133, the following requirements have been specified for LTE ProSe relay
· Cell reselection for ProSe Direct Discovery on non-serving frequency
· Selection / Reselection of ProSe relay UE
In LTE, the ProSe direct discovery transmissions can be configured on a non-serving carrier and a non-serving cell on the non-serving carrier can be selected as reference cell. The UE is required to perform cell reselection procedure on the non-serving carrier used for ProSe direct discovery transmissions. UE needs to perform cell detection and RSRP/RSRQ measurements on the non-serving carrier, and the intra-frequency measurements requirements are introduced.
In TR38.836, the following are captured for NR UE-to-Network relay discovery:
	For Relay UE of UE-to-Network Relay:
[bookmark: _Hlk50060132]-	The Relay UE needs to be within a minimum and a maximum Uu signal strength threshold(s) if provided by gNB before it can transmit discovery message when in RRC_IDLE or in RRC_INACTIVE state.
-	Relay UE is allowed to transmit discovery message based on NR sidelink communication configuration provided by gNB in all RRC states.
-	Relay UE supporting L3 UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with carrier for sidelink operation.
-	Relay UE supporting L2 UE-to-Network Relay should be always connected to a gNB which is capable of sidelink relay operation including providing configurations for transmission of discovery messages.
For Remote UE of UE-to-Network Relay:
-	The Remote UE in RRC_IDLE and RRC_INACTIVE state is allowed to transmit discovery message if measured signal strength of serving cell is lower than a configured threshold.
-	Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB. The detail of configuration provided by serving gNB can be discussed in WI phase.
-	No additional network configuration is needed for Uu measurement by Remote UE in RRC_IDLE or RRC_INACTIVE.
-	Remote UE out of coverage is always allowed to transmit discovery message based on pre-configuration while not connected with network through a Relay UE yet.
-	Remote UE supporting UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is directly connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with SL carrier.
-	For Remote UE supporting L3 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, it is not feasible for the serving gNB to provide radio configuration to transmit discovery message.
-	For Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, whether it is allowed to transmit discovery message based on configuration provided by the gNB can be discussed in WI phase.


For NR sidelink discovery, it can be observed that the carrier for sidelink operation can be a non-serving carrier. If a non-serving cell on the non-serving carrier could be selected as reference cell and the cell reselection procedure on a non-serving carrier would be introduced for NR sidelink discovery, then the corresponding cell reselection requirements on non-serving carrier need to be studied for NR sidelink discovery either. However, whether to introduce the relevant requirements need more RAN2’s inputs on this topic.
Proposal 1: RAN4 study whether and how to specify cell reselection requirements for NR sidelink discovery on non-serving carrier.
For LTE ProSe relay selection/reselection procedure, the remote UE is required to perform SD-RSRP measurements on the selected relay UE and the detected candidate relay UEs. The measurement period and the evaluation period of SD-RSRP measurements used for ProSe relay selection or reselection criterion are defined and depend upon the configured discovery period.
In TR38.836, the following are captured for NR UE-to-Network relay (re-)selection procedure:
	Radio measurements at PC5 interface are considered as part of relay (re)selection criteria.
-	Remote UE at least use the radio signal strength measurements of sidelink discovery messages to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion. 
-	When Remote UE is connected to a Relay UE, it may use SL-RSRP measurements on the sidelink unicast link to evaluate whether PC5 link quality with the Relay UE satisfies relay reselection criterion. 
Further details on the PC5 radio measurements criteria, e.g., in case of no transmission on the sidelink unicast link can be discussed in WI phase. How to perform RSRP measurement based on RSRP of discovery message and/or SL-RSRP if Remote UE has PC5-RRC connection with Relay UE can be decided in WI phase.



For NR sidelink relay selection/reselection procedure, the remote UE needs to perform RSRP measurements for relay selection/reselection. However, which type of signal will be used for RSRP measurements for NR sidelink relay selection/reselection has not been concluded in RAN2.
Proposal 2: RAN4 study how to specify selection/reselection requirements for NR sidelink relay UE, which needs RAN2’s inputs on the definition of RSRP measurements used in NR sidelink relay reselection criterion.
Conclusions
This contribution provides the initial discussion on the RRM impacts of NR sidelink relay in Rel-17. The following are provided:
[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Proposal 1: RAN4 study whether and how to specify cell reselection requirements for NR sidelink discovery on non-serving carrier.
Proposal 2: RAN4 study how to specify selection/reselection requirements for NR sidelink relay UE, which needs RAN2’s inputs on the definition of RSRP measurements used in NR sidelink relay reselection criterion.
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