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1 Introduction

In RAN#91e, a WI for NR Sidelink Relay was approved. One of the objectives of the WI is on relay discovery  and (re)selection [1]:

	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 the last meeting, several agreements were made on relay (re)selection and cell (re)selection [2]. In this contribution, we discuss the remaining aspects of relay (re)selection criteria and procedure.
2 Discussion
Discovery and data RSRP:

During the study phase, RAN2 agreed that a remote UE may use both RSRP measurements of sidelink discovery transmission and SL-RSRP measurements of the unicast link with the relay to evaluate the relay reselection criteria. When the unicast link is active, data should come more often than discovery, so basing relay reselection decision on data transmissions is more responsive than basing it on discovery transmissions. Therefore, sidelink measurement on discovery transmissions can be ignored in this case.
Proposal 1:
Relay reselection is triggered based on only SL-RSRP of data if data is available at the remote UE.
If there is no data available for a certain time, the remote UE should then rely on discovery transmission to trigger relay reselection. In this case, slower relay reselection triggering is not as critical as the data transmission may not happen during the relay reselection period.
Proposal 2: If data has not been available at the remote UE for some time, the remote UE triggers reselection based on discovery RSRP.

AS layer criteria:
During the last meeting, the support of using relay load as an additional AS criteria for relay (re)selection was discussed and a post-meeting email discussion was assigned to discuss the definition of relay load [3]. In our view, consideration of relay load is essential to balance the load among relays in the system and it should be supported.

Proposal 3: Remote UE considers relay load as an additional AS layer criterion for relay (re)selection.
In the email discussion [3], most companies agreed that the definition of relay load should satisfy four following conditions:

a) Simple and easy to compute

b) Reflecting performance that a remote UE could achieve if served by the relay UE candidate
c) Small spec change

d) low signaling overhead
CR-like metric, which measures the amount of the resources used by the relay UE in the past and the resources reserved for the future, can satisfy all four above conditions. Specifically, the CR-like metric has a direct relationship to how busy the relay UE is. It is also simple to define, given that it can simply re-use Rel16 definition.
Proposal 4: A CR-like metric is used to define relay load.
RLF and handover indication to remote UE
In the last meeting, it was agreed that when Uu RLF is detected or the relay UE performs handover to another gNB, it can send PC5-S message to its connected remote UE(s) and this message may trigger relay reselection. One remaining issue is whether the relay UE can use another message/indication to notify the remote UE(s). Using an upper layer message (e.g., PC5-S) can be acceptable for L3 relay, but may be too slow to handle cases of Uu RLF or HO in L2 relay where service continuity is a requirement. In this case, an AS layer message (e.g., PC5-RRC) can be used to send the notification.
Proposal 5: When a L2 relay performs HO to another gNB or detects Uu-RLF, PC5-RRC message can be used to send an indication to the remote UE.
Selection of L2 or L3 relay:

In the last meeting, it was agreed that relay type (e.g., L2 vs. L3 relay) can be considered for relay reselection. Clearly a remote UE that only supports one type of relay (L2 or L3) should select only that relay type.  However, when a UE supports both L2 and L3 relay, the UE should prioritize L2 relay L2 relay since it can provide better service for the remote UE than L3 relay. Therefore, if two relay types satisfy the relay (re)selection critera, L2 should be prioritized during the relay (re)selection procedure.

Proposal 6: Remote UE prioritizes L2 relay over L3 relay during relay (re)selection procedure.
Relay reselection and cell reselection:
As agreed in the last meeting, when both suitable cell and relay are available,  a remote UE can select either a suitable cell and/or suitable relay based on the implementation in this release. However, whether the UE needs to perform both cell and relay reselection procedures in all cases (and specifically in the case of re-establishment) is not clear. Performing both cell and relay reselection procedures may improve the selection procedure since it allows the UE to find both options and select the better one. However, given that a remote UE is only required to select a suitable cell/relay, there may be latency reduction advantages in not requiring the UE to perform both (especially when the UE can only perform one at a time due to hardware limitations).  In this case, it may be beneficial to configure certain conditions for which cell selection/relay selection is performed (potentially first) by the UE when re-establishment is triggered.  Such rules can be configured to the remote UE by the gNB when the remote UE is RRC_CONNECTED.

Proposal 7:The remote UE can be configured to prioritize either cell (re)selection or relay (re)selection in some cases (e.g., upon the trigger of re-establishment).

3 Conclusion

In this contribution, the following conclusions were made:

Proposal 1:
Relay reselection is triggered based on only SL-RSRP of data if data is available at the remote UE.
Proposal 2: If data has not been available at the remote UE for some time, the remote UE triggers reselection based on discovery RSRP.

Proposal 3: Remote UE considers relay load as an additional AS layer criterion for relay (re)selection.
Proposal 4: A CR-like metric is used to define relay load.
Proposal 5: When a L2 relay performs HO to another gNB or detects Uu-RLF, PC5-RRC message can be used to send an indication to the remote UE.
Proposal 6: Remote UE prioritizes L2 relay over L3 relay during relay (re)selection procedure.
Proposal 7:The remote UE can be configured to prioritize either cell (re)selection or relay (re)selection in some cases (e.g., upon the trigger of re-establishment).
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