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In RAN2#111e, there are two email discussions as follows, which are related to the situation that the remote UE needs to find a relay UE to get communication or connection with network. 
· [Post111-e][621][Relay] Service continuity (Huawei)
	Scope: Determine agreeable requirements and scenarios for service continuity, and progress the understanding of service continuity procedures for L2 and L3 relays.
	Intended outcome: Summary to next meeting
	Deadline:  Long

· [Post111-e][622][Relay] Relay selection and reselection (Apple)
	Scope: Discuss proposals for relay selection/reselection with the following goals:
· Determine a baseline for selection/reselection criteria
· Confirm if there is any dependency on L2/L3 relay design
· Determine if there is different selection/reselection behaviour for UE-to-network and UE-to-UE cases
· Discuss possible enhancements to the baseline selection/reselection criteria
	Intended outcome: Summary to next meeting
	Deadline:  Long
In the email discussion, it is not quite clear about whether applies relay (re-)selection procedure as mobility procedure when remote UE is in different RRC states, which may result in ambiguity. In this contribution, we discuss the situation to use relay (re-)selection and path switch and try to give a clarification. In addition, considerations on PC5 link quality measurement for relay reselection are also provided. 
2 Discussion
Relay selection and reselection for U2N relay in LTE
U2N relay selection/reselection procedure
In LTE, relay selection and reselection procedure for L3 relay has been standardized, where the Remote UE performs radio measurements at PC5 interface and uses them for ProSe UE-to-Network Relay selection and reselection along with higher layer criterion, as specified in TS 23.303[1]. For the selection/reselection criterion and the trigger conditions, we summary them as follows.
U2N relay selection/reselection criterion
· Selected U2N relay satisfies higher layer criterion and has best PC5 link quality among all suitable ProSe UE-to-Network Relays.
Conditions to trigger U2N reselection for remote UE
· PC5 signal strength of current ProSe UE-to-Network Relay is below configured signal strength threshold;
· It receives a layer-2 link release message (upper layer message), as specified in TS 23.303 [2], from ProSe UE-to-Network Relay.
In TS 36.331 [2], the parameters for selection/reselection are provide in SIB when remote UE is in coverage and pre-configuration when remote UE is out of coverage. The detail procedure is provided in clause 5.10.11.4 as follows.  
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A UE capable of sidelink remote UE operation that is configured by upper layers to search for a sidelink relay UE shall:
1>	if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4], clause 11.4; or
1>	if the serving frequency is used for sidelink communication and the RSRP measurement of the cell on which the UE camps (RRC_IDLE)/ the PCell (RRC_CONNECTED) is below threshHigh within remoteUE-Config :
2>	search for candidate sidelink relay UEs, in accordance with TS 36.133 [16]
2>	when evaluating the one or more detected sidelink relay UEs, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same ProSe Relay UE ID and using the filterCoefficient in SystemInformationBlockType19 (in coverage) or the preconfigured filterCoefficient as defined in 9.3(out of coverage), before using the SD-RSRP measurement results;
NOTE 1:	The details of the interaction with upper layers are up to UE implementation.
2>	if the UE does not have a selected sidelink relay UE:
3>	select a candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst;
2>	else if SD-RSRP of the currently selected sidelink relay UE is below q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage); or if upper layers indicate not to use the currently selected sidelink relay: (i.e. sidelink relay UE reselection):
3>	select a candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst;
2>	else if the UE did not detect any candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst:
3>	consider no sidelink relay UE to be selected;
NOTE 2:	The UE may perform sidelink relay UE reselection in a manner resulting in selection of the sidelink relay UE, amongst all candidate sidelink relay UEs meeting higher layer criteria, that has the best radio link quality. Further details, including interaction with upper layers, are up to UE implementation.


It can be seen that when UE camps on a cell (i.e., RRC_IDLE) or is served by a PCell (i.e., RRC_CONNECTED), the UE can obtain the selection/reselection parameters from SIBs. There is no differences between the UE is in idle and in connected when the UE is in coverage.
Observation 1: In LTE, relay selection/reselection procedure can be applied in mobility procedure when remote UE is in RRC_IDLE and RRC_CONNECTED.
Measurement for U2N relay reselection
In LTE, to enable U2N relay reselection, after being connected to the relay UE, the remote UE keeps performing the measurement of the signal strength of the discovery message sent by the relay UE. The measurement result is used for trigger relay reselection. For discovery Model A, when the remote UE has established a direct link with a relay UE, the remote UE shall monitors for discovery messages from the relay UE. For discovery Model B, the remote UE sends discovery message periodically triggered by a timer and monitors response discovery message from the relay UE.
Observation 2: In LTE, discovery procedure is performed for PC5 link quality measurement for U2N relay reselection after the remote UE has established a direct link with a relay UE.
Relay selection and reselection for L3 U2N relay in NR
Since the L3 U2N relay studies in NR is also a L3 based relay as in LTE, relay selection and reselection in LTE can be taken as baseline. For the relay selection and reselection for L3 U2N relay studied in NR, similar to LTE relay,  there is no need to have dedicated signaling for relay selection and reselection. The remote UE can autonomously select and reselect the relay UE with the instruction in SIB (in coverage) or pre-configuration (out of coverage). Therefore, L3 relay selection and reselection can be aligned with that in LTE relay.
Proposal 1: For L3 U2N relay, relay selection/reselection can be applied in the mobility procedure when the remote UE is in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE states.   
Relay selection/reselection and path switch for L2 U2N relay
Different from L3 U2N relay mechanism, L2 U2N relay mechanism can enable the control of the remote UE though a relay UE, i.e., a remote UE will have a RRC connection with NW. Even when the remote UE cannot be served directly by the NW, the remote UE can be in RRC_CONNECTED state. A remote UE may also “camp” on a relay UE, where the NW can reach the remote UE though the relay, i.e., the remote UE is in RRC_IDLE or RRC_INACTIVE state. 
In NR, handover of a UE is controlled by NW and only occur when the UE is in RRC_CONNECTED state. The NW will indicate the UE the target cell and also the configurations in the target cell, which helps the UE to keep good performance on ongoing service, e.g., service continuity.   
For L2 relay, when remote UE is in connected state, it can be fully controlled by the network. Similar to handover, if network control the path switch, including the switch between indirect link and direct link and also that between indirect links, it can also bring better experience for ongoing service.  Therefore, we propose,
Proposal 2: For L2 U2N relay, the remote UE applies HO-liked procedure as mobility procedure in RRC_CONNECTED, instead of applying the relay (re)selection procedure.
For L2 relay selection and reselection, when remote UE is in idle or inactive state, there is no RRC connection to help manage the in direct link. It more like cell selection and reselection, which is autonomously selection based on SIB’s instruction when UE is in idle and inactive states. Therefore, we propose to align the relay selection/reselection with cell selection/reselection in inactive and idle states. 
When remote UE cannot find a cell to be served, there is no SIB for relay selection and reselection instruction. As LTE out-of-coverage case, it can autonomously select a relay UE based on pre-configuration information. Therefore, we propose the following proposal.
Proposal 3: For L2 U2N relay, the remote UE applies relay selection and reselection procedure as mobility procedure in RRC_IDLE, RRC_INACTIVE or in OOC.
PC5 link quality measurement for relay reselection for L2 and L3 U2N relay 
After the remote UE has established a direct link with a relay UE, unicast communication messages and signaling can be used for PC5 link quality measurement. In R16, NR sidelink measurement based on DMRS associated per PC5-RRC connection has been specified for power control. It can also be used for PC5 link quality measurement for relay reselection instead of using discovery message. 
Proposal 4: R16 NR sidelink measurement based on DMRS associated per PC5-RRC connection is used for relay reselection after the remote UE has established a direct link with a relay UE.
From power saving perspective, the remote UE does not need to perform discovery procedure when unicast link with a relay UE has been established as long as the PC5 link quality is good. If the relay UE does not want to discover or be discovered by other remote UEs, then the relay UE can also stop discovery procedure to save UE power. If the NR sidelink measurement result is below a threshold, then the remote UE restarts discovery procedure to detect and measure candidate relay UEs. 
Proposal 5: Remote UE only needs to transmit/receive discovery messages for relay reselection in case the serving PC5 link quantity is below the (pre)configured threshold. 
1. Conclusion
In this contribution, we discussed the remaining aspects related to relay reselection and have the following observations and proposals:
Observation 1: In LTE, relay selection/reselection procedure can be applied in mobility procedure when remote UE is in RRC_IDLE and RRC_CONNECTED.
Observation 2: In LTE, discovery procedure is performed for PC5 link quality measurement for U2N relay reselection after the remote UE has established a direct link with a relay UE.
Proposal 1: For L3 U2N relay, relay selection/reselection can be applied in the mobility procedure when the remote UE is in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE states.   
Proposal 2: For L2 U2N relay, the remote UE applies HO-liked procedure as mobility procedure in RRC_CONNECTED.
Proposal 3: For L2 U2N relay, the remote UE applies relay selection and reselection procedure as mobility procedure in RRC_IDLE and RRC_INACTIVE or in OOC .
Proposal 4: R16 NR sidelink measurement based on DMRS associated per PC5-RRC connection is used for relay reselection after the remote UE has established a direct link with a relay UE.
Proposal 5: Remote UE only needs to transmit/receive discovery messages for relay reselection in case the serving PC5 link quantity is below the (pre)configured threshold. 
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