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In RAN2 #113bis-e meeting, relay selection and reselection was discussed and the following agreements were made [1]:
	Proposal 2-2 [easy]: For L2 relay, PLMN ID supported as additional AS criteria for relay (re)selection.  Whether cell ID is used can be further discussed by RAN2.
Proposal 4: RAN2 confirm below NR relay (re)selection procedures which are same as LTE Prose relay:
1) PC5 Measurement: For relay(s) without unicast PC5 connection, remote UE uses RSRP measurements of sidelink discovery messages (i.e. SD-RSRP) to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion


However, there are still some remaining issues on the relay selection and reselection. In this contribution, we will discuss on the remaining issues so that the common part of relay selection and reselection can be completed before June. 
[bookmark: _Ref129681832]Discussion
AS criteria
In last meeting, it was discussed if PLMN ID and Cell ID should be taken as AS criteria for relay (re)selection for L3 and L2 relay. For L2 relay, the main purpose of a remote UE in RRC_IDLE/INACTIVE state selecting a relay UE is to receive system information and paging messages from the network, which is the same as cell (re)selection in Uu. Thus the UE behavior should be similar in the two scenarios. 
· In Uu network, a UE needs to first perform PLMN selection, i.e. to select a cell belong to the PLMN indicated by NAS. Then it tries to select and camp on a suitable cell after the cell (re)selection evaluation process. A suitable cell means the cell is not barred indicated by the network in MIB or treated as barred by the UE considering its own AI and cell status broadcasted in SIB1. The cell (re)selection criterion is basically only related to the measured cell signal strength.
· To follow the above Uu logic, the basic procedure for a remote UE (re)selecting a L2 relay should be that the remote UE first checks PLMN (which was already agreed in last meeting), and then selects a best relay UE meeting sidelink threshold (and Uu threshold for relay selection). After establishing the PC5 link with the relay UE, the remote UE is able to receive the system information and know if the cell is barred or treated as barred. If the cell is barred, the remote UE should try to select other relay connecting with other cell. 
Given the above, we do not see the necessity to check cell ID during relay (re)selection by the remote UE in RRC_IDLE/INACTIVE state. Although if the remote UE already knows a cell is barred e.g. during the previous cell (re)selection or relay (re)selection procedure, the remote UE can try to avoid selecting a relay UE serving by that cell if cell ID is broadcasted by the relay UE. However, this could be taken as an optimization, but not a basic AS criterion, as the remote UE at least could read the system information forwarded by the relay UE after selecting that relay UE to see if the cell is barred or not.
On the other hand, during the discussion in the last meeting, it was raised the cell ID should be considered as the work scope of service continuity is limited to intra-gNB cases [2]. In our understanding, in the path switching/service continuity procedure, the network could control the remote to switch to a relay within the same gNB. And the cell ID in discovery message could be useful. For instance, the relay UE can broadcast cell information (e.g. for the remote UEs to measure and report) to assist network to determine the target relay. However, it is not the issue of relay (re)selection, and should be discussed in service continuity topic.
Proposal 1: For L2 relay cell (re)selection, cell ID is not taken as an AS criterion. If the cell ID should be included in discovery message to assist intra-gNB path switch could be discussed in service continuity topic.
PC5 measurement to trigger relay reselection
For Relay(s) with unicast PC5 connection, the PC5 measurement to be used has not been decided. Some companies proposed that both SL-RSRP and SD-RSRP should be used considering the case when there is no data transmission on sidelink unicast link. In Rel-16, SL-RSRP measurement has been specified for power control. To address the case when there is no data traffic on sidelink unicast link, AS layer can request the initiation of the PC5 unicast link keep-alive procedure which is dependent on UE implementation [3]. It is also applicable for SL-RSRP measurement for relay reselection. Therefore, we propose to reuse this procedure to address the case that no data traffic on the established PC5 unicast link, as there is no additional standard work is needed. 
Observation 1: Initiation of the PC5 unicast link keep-alive procedure, as specified in Rel-16, can be requested from AS layer and can be used to address the case of no data traffic on the sidelink unicast link. 
Proposal 2: To reuse the Rel-16 PC5 unicast link keep-alive procedure to address the case of no data traffic on the established PC5 unicast link. 
After a unicast link with a Relay UE has been established, the SL-RSRP of the Relay UE is available, it is not necessary for the Remote UE to perform SD-RSRP measurement of the Relay UE. In other words the Remote UE does not need to perform discovery procedure, which is beneficial for the Remote UE power saving. To be specific, for discovery Model A, the Remote UE does not monitor discovery message sent by the Relay UE. For discovery Model B, the Remote UE does not send discovery message periodically as well as not monitoring discovery message sent by the Relay UE. Furthermore, 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 SL-RSRP of the connected Relay UE satisfies relay reselection trigger criteria, then the Remote UE restarts discovery procedure to detect and measure candidate Relay UEs.
Proposal 3: When a Remote UE is connected with a Relay UE, the Remote UE shall use SL-RSRP to evaluate whether PC5 link quality with the Relay UE satisfies relay reselection trigger criterion.
Relationship between relay (re)-selection and cell (re)-selection in L2 relaying
When using only Uu interface, a UE in RRC_IDLE/INACITVE state should camp on a cell to receive system information and paging message from network. On the other hand when the Remote UE connects via L2 Relay UE, the Remote UE is controlled by the Relay UE's serving gNB. In this case, the basic principle should be that the Remote UE in RRC_IDLE/INACITVE state follows the system information and monitors the paging message from the Relay UE’s serving cell. It can achieve the same effect as regular camping on the Relay UE’s serving cell, while the difference is that the UE maintains a logical link with the gNB via a physical link with the Relay UE. However, it is not crystal clear if the cell selection/reselection and relay reselection should be performed in parallel or not. Therefore, we would like to discuss this and clarify it further.
Case 1: Before a Relay UE is selected by a Remote UE 
In this case, as regular Uu UE, the Remote UE should perform cell selection/reselection as normal. In addition, Remote UE checks whether the condition of searching for candidate Relay UEs is satisfied. If the condition is satisfied, i.e., OOC on the frequency used for sidelink communication, or the serving frequency is used for sidelink communication and the RSRP of the cell is below a threshold, the Remote UE can initiate the relay discovery procedure to search for candidate Relay UEs and perform relay selection. In other words, the Remote UE can perform cell reselection and relay selection in parallel. If a candidate Relay UE is selected, then the Remote UE establishes the connection with the Relay UE and receives system information and paging messages from the Relay UE. If a new cell is reselected, then Remote UE keeps on checking whether the condition of searching for candidate Relay UEs is satisfied. 
Proposal 4: Before connecting to a Relay UE, Remote UE can perform cell selection/reselection and relay selection independently.
Case 2: After connecting to a Relay UE
When Remote UE connected to a Relay UE, it will evaluated SL-RSRP to trigger relay reselection as discussed in 2.1. The question would be if the Remote UE can be pulled back to Uu link in case Uu link is good again, this also means the Remote UE still needs to monitor Uu link signal quantity and perform cell selection. We can see two options as below.
· Option 1: Once the Remote UE connects to a Relay UE, it will fallback to a Uu cell immediately if Uu link is good enough. In this case, the Remote UE keeps on checking Uu link quantity. If the condition of searching for candidate Relay UEs or condition of sidelink communication/discovery transmission is not satisfied, the Remote UE will try to select a normal cell. If the condition is satisfied, the Remote UE can remain connected to a Relay UE or perform relay reselection.
· Option 2: Once the Remote UE connects to a Relay UE, it will only fallback to a Uu cell only if the Relay UE reselection fails, i.e. no suitable Relay UE is found. In this case, the Remote UE can only evaluate SL-RSRP and SD-RSRP for relay reselection before no Relay UE is found suitable to be selected. And if there is no suitable Relay UE is found to be selected, the Remote UE performs cell selection and fallback to case 1 in which the Remote UE can perform cell selection and relay selection in case of relay selection criteria satisfied.
In option 2, Remote UE does not need to perform cell measurement when PC5 link quality is good, which is beneficial for Remote UE power saving. The concern might be the Remote UE keeps connecting to a Relay UE even after it moves near cell center. However, we understand the sidelink and Uu link are usually deployed in different frequencies where no UL interface issue, thus we slightly prefer option2 for power saving purpose.
Proposal 5: After the Remote UE connects to a Relay UE, it performs Relay UE reselection but not required to perform cell selection unless no suitable Relay UE is found.
To sum up, before a Relay UE is selected by a Remote UE, the Remote UE could perform cell selection/reselection and relay selection in parallel, but after the Remote UE connects to a Relay UE, it only needs to perform relay reselection until relay reselection fails. Thus we understand the current cell (re)selection procedure and relay (re)selection procedure could go independently and no more combined procedure is needed.
Proposal 6: The legacy cell (re)selection procedure and relay (re)selection procedure could go independently and no more combined procedure is needed.
Conclusions
In this contribution, we discussed detailed aspects on relay selection and reselection and the following observations and proposals are provided:
Proposal 1: For L2 relay cell (re)selection, cell ID is not taken as an AS criterion. If the cell ID should be included in discovery message to assist intra-gNB path switch could be discussed in service continuity topic.
Observation 1: Initiation of the PC5 unicast link keep-alive procedure, as specified in Rel-16, can be requested from AS layer and can be used to address the case of no data traffic on the sidelink unicast link.
Proposal 2: To reuse the Rel-16 PC5 unicast link keep-alive procedure to address the case of no data traffic on the established PC5 unicast link.
Proposal 3: When a Remote UE is connected with a Relay UE, the Remote UE shall use SL-RSRP to evaluate whether PC5 link quality with the Relay UE satisfies relay reselection trigger criterion.
Proposal 4: Before connecting to a Relay UE, Remote UE can perform cell selection/reselection and relay selection independently.
Proposal 5: After the Remote UE connects to a Relay UE, it performs Relay UE reselection but not required to perform cell selection unless no suitable Relay UE is found.
Proposal 6: The legacy cell (re)selection procedure and relay (re)selection procedure could go independently and no more combined procedure is needed.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]References
[bookmark: _Ref71278927][bookmark: _Ref67042978][bookmark: _Ref167612875][bookmark: _Ref167612671]Session chair (MediaTek), “Report from session on positioning and sidelink relay”, R2-2104305, April 12 –April 20, 2021
[bookmark: _Ref71279366]Ericsson, OPPO, “New WID on NR Sidelink Relay”, RP-210904, Mar 16-26, 2021
[bookmark: _Ref67922025]3GPP TS 24.587 V17.0.0 Vehicle-to-Everything (V2X) services in 5G System (5GS); Stage 3, Dec, 2020

