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In RANP#91, a Rel-17 WID on NR Sidelink Relay has been approved [1]. One objective in this WID is shown as below:
	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


In this contribution, we discuss detailed aspects on relay selection and reselection mechanism.
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Relay selection and reselection procedure for L3 and L2 relaying
Candidate Relay UE selection criteria
In SI phase, it has been agreed that for relay (re-)selection, the Remote UE compares the PC5 radio measurements of a Relay UE against the threshold which is either configured by gNB or is preconfigured [2]. In LTE, a Remote UE selects a candidate Relay UE for which the SD-RSRP exceeds a threshold by a hysteresis [3]. It is proposed that the same mechanism which exists in LTE is reused in NR. In LTE, the value range of the threshold for Relay UE selection is INTEGER (-70..-22) * 2 [dBm]. The value range of the hysteresis for Relay UE selection is {dB0, dB3, dB6, dB9, dB12, dBinf}. For NR sidelink relay (re)selection, the configuration of threshold and hysteresis could reuse LTE’s signaling structure and value range with some potential adjustments.
Proposal 1: As in LTE, for relay (re-)selection, Remote UE selects a Relay UE whose PC5 radio measurements exceeds a threshold by a hysteresis. The threshold and the hysteresis are either configured by gNB or are preconfigured. 
Proposal 2: The threshold and hysteresis of relay (re)selection should be configured reusing LTE’s signaling structure and value range with some potential adjustments.
Relay reselection trigger criteria
In SI phase, it has been agreed that Remote UE can use both signal strength measurement of discovery message and SL-RSRP to evaluate whether PC5 link quality with a Relay UE satisfies relay reselection criterion. But leaving a detailed case of no transmission on sidelink unicast link to be discussed in WI. 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 [4]. It is also applicable for SL-RSRP measurement for relay reselection. Therefore, no additional standard work is needed for the case when there is no data traffic on sidelink unicast link. 
Observation 1: Initiation of the PC5 unicast link keep-alive by request from AS layer specified in Rel-16 can address the case of no data traffic on the sidelink unicast link. Therefore, no additional standard work is needed. 
Since 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. Hence in other words the Remote UE does not need to perform discovery procedure, which is beneficial for the Remote UE to save power consumption. 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 the Remote UE is connected with a Relay UE, the Remote UE shall use SL-RSRP to evaluate whether PC5 link quality with a Relay UE satisfies relay reselection trigger criterion. 
Relationship between relay (re)-selection and cell (re)-selection in L2 relaying
In normal Uu network, a UE in RRC_IDLE/INACITVE state should camp on a cell to receive system information and paging message from network. And in sidelink relay network, it has been agreed that for L2 U2N Relay, after the Remote UE connects via Relay UE, the Remote UE are controlled by the Relay UE's serving gNB. In this case, the basic principle should be 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. 
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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 if the Relay UE reselection fails, i.e. no suitable Relay UE to be selected. In this case, the Remote UE can only evaluate SL-RSRP and SD-RSRP for relay reselection before no Relay UE to be selected. And if there is no suitable Relay UE 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 benefit 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. And if no suitable Relay UE to be selected, the Remote UE can perform cell selection.
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:
Observation 1: Initiation of the PC5 unicast link keep-alive by request from AS layer specified in Rel-16 can address the case of no data traffic on the sidelink unicast link. Therefore, no additional standard work is needed. 
Proposal 1: As in LTE, for relay (re-)selection, Remote UE selects a Relay UE whose PC5 radio measurements exceeds a threshold by a hysteresis. The threshold and the hysteresis are either configured by gNB or are preconfigured. 
Proposal 2: The threshold and hysteresis of relay (re)selection should be configured reusing LTE’s signaling structure and value range with some potential adjustments.
Proposal 3: When the Remote UE is connected with a Relay UE, the Remote UE shall use SL-RSRP to evaluate whether PC5 link quality with a 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. And if no suitable Relay UE to be selected, the Remote UE can perform cell selection.
Proposal 6: The legacy cell (re)selection procedure and relay (re)selection procedure could go independently and no more combined procedure is needed.
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