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[bookmark: _Ref488331639]Introduction
As per the outcome of the WID in RAN-90E meeting, relay (re-)selection criterion and procedure is a mandatory topic which is applicable for both Layer 2 and Layer 3 relay, the detailed working scope is shown in the following:
	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]
a. Re-use LTE relay discovery and (re)selection as baseline
2. Specify mechanisms for Relay and Remote UE authorization for L3 and L2 relaying [RAN3]
a. Re-use LTE as baseline



Therefore, in this contribution, we will discuss the primary design of NR sidelink relay (re-)selection criterion and procedure. 
Discussion
According to the note captured in the WID, L2/L3 common design shall be finished by the plenary meeting in June. 
	NOTE 1:	RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 


[bookmark: _GoBack]Thus, regarding to the work plan, it could be found that NR sidelink relay UE selection/reselection, which is categorized as the common part of L2/L3 mechanism, shall be finished before June.
[bookmark: _Toc68165691]RAN2 focus on the core functionality to meet RAN requirement on finishing objective-1 before June plenary meeting.
Configuration for relay selection
In LTE sidelink D2D, remote UE self-selection of sidelink relay UE is the only way of performing relay UE selection/reselection. When the direct Uu link quality of the remote UE is below a configured threshold, it would search the sidelink relay UEs to perform sidelink relay communication. In details, the UE who is capable of sidelink remote UE can be configured with RSRP threshold of sidelink discovery message through SIB message when it is in coverage or through pre-configuration when it is out of coverage. In details, once the measured sidelink discovery RSRP is above the configured threshold, remote UE can select the relay UE as a candidate sidelink relay UE. In details, in order to avoid the measurement result shifted in a large margin so that it would cause ping-pong selection, a coefficient, as well as a hysteresis value would also be configured. After UE selecting a list of candidate sidelink relay UEs, it will finally select the relay UE which has the best radio link quality amongst all candidate sidelink relay UEs.
[bookmark: _Toc68202103]In LTE D2D, remote UE self-selection of sidelink relay UE is the only way of performing relay UE selection/reselection.
[bookmark: _Toc68192000][bookmark: _Toc68202104]In order to avoid the measurement result shifted in a large margin so that it would cause ping-pong selection, a filter coefficient, as well as a hysteresis value would also be configured.
When it comes to NR sidelink relay, similar principle could be applied. During the SI phase, some conclusion has already been made regarding to UE self-selection/reselection of sidelink relay UE:
	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 relay selection, as in LTE, an in-coverage Remote UE searches for a candidate Relay UE if direct Uu link quality of the Remote UE is below a configured threshold.
For relay (re-)selection, Remote UE compares the PC5 radio measurements of a Relay UE with the threshold which is configured by gNB or preconfigured. Higher layer criteria also need to be considered by Remote UE for relay (re-)selection, but details can be left to SA2 to decide. Relay (re-)selection can be triggered by upper layers of Remote UE.  
Relay reselection should be triggered if the NR Sidelink signal strength of current Sidelink relay is below a (pre)configured threshold. Also, relay reselection may be triggered if RLF of PC5 link with current Relay UE is detected by Remote UE. 


It can be seen that, in NR sidelink relay, quite similar principle of remote UE self-determination of relay UE is applied as LTE sidelink D2D, where it is the baseline design. Upon the baseline, in order to avoid ping-pong selection/reselection of sidelink relay UE, the filter coefficient, as well as the hysteresis value regarding to the sidelink discovery RSRP threshold could also be considered to be configured.
[bookmark: _Hlk68184017]In NR sidelink relay, the PC5 RSRP threshold, together with the filter coefficient and the hysteresis value shall be configured for NR sidelink remote UE performing relay UE selection/reselection.
Trigger of relay UE selection/reselection
In LTE sidelink relay, the triggering for remote UE performing relay UE selection and for remote UE performing relay UE reselection is a bit different. In details, when remote UE’s Uu RSRP measurement is lower than the configured Uu threshold, and the remote UE has not selected any relay UE, then remote UE would be triggered to perform relay UE selection. On the other hand, when remote UE’s Uu RSRP measurement is lower than the configured Uu threshold, and the remote UE’s sidelink discovery RSRP measurement is lower than the configured PC5 RSRP threshold, then remote UE shall perform relay UE reselection to select a relay UE whose sidelink discovery RSRP measurement is exceeding the configured PC5 threshold by a hysteresis value.
[bookmark: _Toc68202105]In LTE sidelink relay, the triggering for remote UE performing relay UE selection and for remote UE performing relay UE reselection is a bit different
When it comes to NR sidelink, similar principle could be reused, that is:
-	For relay UE selection: when remote UE’s Uu RSRP measurement is lower than the configured Uu threshold, and the remote UE has not selected any relay UE, then remote UE would be triggered to perform relay UE selection.
-	For relay UE reselection: when remote UE’s Uu RSRP measurement is lower than the configured Uu threshold, and the remote UE’s sidelink discovery RSRP measurement is lower than the configured PC5 RSRP threshold, then remote UE shall perform relay UE reselection to select a relay UE whose sidelink discovery RSRP measurement is exceeding the configured PC5 RSRP threshold by a hysteresis value.
When remote UE’s Uu RSRP measurement is lower than the configured Uu threshold and the remote UE has not selected any relay UE, the remote UE would be triggered to perform relay UE selection.
When remote UE’s Uu RSRP measurement is lower than the configured Uu threshold and the remote UE’s sidelink discovery RSRP measurement is lower than the configured PC5 RSRP threshold, then remote UE shall be triggered to perform relay UE reselection.
SL-RSRP measurement/SD-RSRP measurement
In addition, during SI phrase, it has been discussed how to use SL-RSRP/SD-RSRP measurement as relay UE selection/reselection criteria. It is known that in Rel-16 NR V2X, in order to perform congestion, it has been agreed that the transmission power of sidelink communication can be dynamically adjusted according to the CBR measurement of the resource pool, as well as service priority. Correspondingly, it is hard for Rx UE to use the SL-RSRP measurement to perform relay UE selection/reselection. Instead, it is suggested that the RSRP measurement of sidelink discovery message only shall be used as one criterion to perform relay UE selection/reselection.
[bookmark: _Toc68202106]In NR V2X, the transmission power of sidelink communication can be dynamically adjusted according to the CBR measurement of the resource pool, as well as service priority.
The RSRP measurement of sidelink discovery message only shall be used as one criterion to perform relay UE selection/reselection.
In addition, in LTE D2D, once a list of candidate sidelink relay UEs has been selected, the relay UE with highest sidelink discovery RSRP measurement value shall be finally selected as the real sidelink relay UE. Similarly, when it comes to NR sidelink relay, it can be reused. In NR sidelink relay, once a list of candidate sidelink relay UEs has been selected, the relay UE with highest sidelink discovery RSRP measurement shall beselected from AS layer consideration. However, in AS layer, some higher layer criteria are invisible, in that case some interaction with upper layer is necessary, but it could rely on UE implementation. In that case, a similar note which is captured in LTE spec could also be used in TS 38.331 to describe the UE behaviour in AS and upper layer.
	TS 36.331 5.10.11.4
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.


In NR sidelink relay, once a list of candidate sidelink relay UEs has been selected, the note could be captured in TS 38.331 to describe the UE behaviour in AS and upper layer.
L2-specific relay (re)selection
For RRC_IDLE/INACTIVE UE, the related procedures can be further divided into two types, 
· Cell selection:
· Cell reselection:
For cell selection, there is no big motivation to change the behavior for the cell selection following PLMN/SNPN selection, but there might be a need to check the behavior for the cell selection upon leaving CONNECTED mode. At least to avoid the case that when a remote UE is released to IDLE/INACTIVE by network via the indirect connection, the UE is forced to camp on direct connection, due to the legacy procedure of cell selection, when leaving CONNECTED mode, i.e., indirect connection could be a candidate for cell selection;
[bookmark: _Toc54269439]For L2 UE-to-Network Relay, cell selection procedure needs to allow the remote UE to camp on relay UE
For cell reselection, it can be further divided into 2 sub-types:
· Inter-frequency and inter-RAT Cell Reselection criteria
· Intra-frequency and equal priority inter-frequency Cell Reselection criteria
For both cases, the impact due to L2 UE-to-network relay is unavoidable, i.e., UE should be allowed to reselect to another indirect connection due to mobility in RRC_IDLE/INACTIVE state, e.g.,
1) The RSRP/RSRQ measurement definition based on Uu interface has to be adapted to PC5 interface of indirect connection;
2) How to handle the beam related measurement based on Uu interface, since there is no beam defined at PC5 interface;
[bookmark: _Toc54269440]For L2 UE-to-Network Relay, cell re-selection procedure needs to allow the UE to camp on relay UE.
In addition, considering the network involvement to help remote UE select the relay UE, to us, it is more like the case for remote UE switching from the direct link into indirect link. Thus, this issue shall be used under service continuity discussion in L2 specific topic rather than relay UE selection/reselection.
[bookmark: _Toc68202107]Considering the network involvement to help remote UE select the relay UE, it is the case for remote UE switching from the direct link into indirect link, where the issue shall be solved under service continuity discussion in L2 specific topic.
Conclusion 
In this contribution, we observe
Observation 1	In LTE D2D, remote UE self-selection of sidelink relay UE is the only way of performing relay UE selection/reselection.
Observation 2	In order to avoid the measurement result shifted in a large margin so that it would cause ping-pong selection, a filter coefficient, as well as a hysteresis value would also be configured.
Observation 3	In LTE sidelink relay, the triggering for remote UE performing relay UE selection and for remote UE performing relay UE reselection is a bit different
Observation 4	In NR V2X, the transmission power of sidelink communication can be dynamically adjusted according to the CBR measurement of the resource pool, as well as service priority.
Observation 5	Considering the network involvement to help remote UE select the relay UE, it is the case for remote UE switching from the direct link into indirect link, where the issue shall be solved under service continuity discussion in L2 specific topic.

We propose
1. In NR sidelink relay, the PC5 RSRP threshold, together with the filter coefficient and the hysteresis value shall be configured for NR sidelink remote UE performing relay UE selection/reselection.
1. When remote UE’s Uu RSRP measurement is lower than the configured Uu threshold and the remote UE has not selected any relay UE, the remote UE would be triggered to perform relay UE selection.
1. When remote UE’s Uu RSRP measurement is lower than the configured Uu threshold and the remote UE’s sidelink discovery RSRP measurement is lower than the configured PC5 RSRP threshold, then remote UE shall be triggered to perform relay UE reselection.
1. The RSRP measurement of sidelink discovery message only shall be used as one criterion to perform relay UE selection/reselection.
1. In NR sidelink relay, once a list of candidate sidelink relay UEs has been selected, the note could be captured in TS 38.331 to describe the UE behaviour in AS and upper layer.
1. For L2 UE-to-Network Relay, cell selection procedure needs to allow the remote UE to camp on relay UE
1. For L2 UE-to-Network Relay, cell re-selection procedure needs to allow the UE to camp on relay UE.
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