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1 Introduction

Relay selection and reselection were discussed via email after RAN2# 102e meeting [1].  In this contribution, we provide our views and further details on relay (re)selection and network control/assisted relay (re)selection.

2 Relay selection and reslection
In Rel13 D2D, relay (re)selection was performed by the remote UE based on a combination of upper layer criteria and measured RSRP of the relay UE (from the discovery signal).  Similarly, the criteria for a UE to act as a UE to NW (U2N) relay is based on RSRP measurements of the Uu link.  Specifically, the eNB broadcasts a minimum and/or maximum Uu link RSRP threshold(s) that the UE must respect before it can initiate U2N discovery procedure. For the L2 architecture, the gNB is aware of traffic being relayed for a remote UE by a given U2N relay. For this reason, at least for the cases where the remote/relay UE are RRC_CONNECTED, relay selection/reselection can be network controlled or network assisted in order to take into account not only the quality of the relay, but also network load balancing decisions.  

Network control relay (re)selection can be used to describe the scenario in which the network makes the decision of whether to trigger relay (re)selection and which relay to (re)select. To facilitate the network in making the decision, the remote or relay UE may need to report the sidelink condition, e.g. relay load and sidelink condition, to the network. Network assisted relay selection can be used to describe the scenario in which the network providing the criteria and/or configuration to the UE to support the UE in the relay (re)selection. For example, besides sidelink SL-RSRP and Uu-RSRP, the network can set priority to some relays to indicate the relay is preferable/non-preferable to support the UE in relay (re)selection.

Proposal 1:
RAN2 studies both NW-assisted and NW-controlled relay (re)selection for L2 UE to NW and UE to UE relays.

In the summary of the email discussion (Proposal 8), relay reselection may be triggered if the transmitting remote UE detects RLF with the current relay. One remaining issue is whether relay reselection should be triggered due to RLF at the relay UE (i.e. RLF in the hop between relay UE and the receiving remote UE or RLF between the relay UE and gNB). In our view, RLF at either relay or transmitting remote UE results in the interruption of data transmission. Therefore, relay selection should be triggered in both cases. In some scenarios, the transmitting remote UE may not be aware of the RLF in the other hop. Hence, to support the transmitting remote UE in performing relay (re)selection, RLF indication should be sent (from the relay UE) to the remote UE. 
Proposal 2:
Remote UE can trigger relay reselection based on an indication from the relay UE (e.g. due to RLF on Uu or in the second hop)
The email discussion summary (Proposal 11) concludes that relay UE load can be considered for relay (re)reselection for U2N scenario. Majority support relay load as an additional AS criteria for U2U scenario but it was not proposed in the summary of the email discussion. In our view, the relay load should be considered for both U2N and U2U since the motivation to consider the relay load in the two scenarios is the same - i.e. to balance the load of the relays in the system.  

Proposal 3:
For both U2U and U2N scenarios, remote UE considers relay load as an additional AS layer criterion for relay (re)selection.

The summary of the email discussion (Proposal 13) concludes that the UE can consider PC5 quality between candidate relay UE and receiving remote UE AS criterion for relay (re)selection. The remote UE can therefore consider at least relay UE load and PC5 quality between the relay UE and the receiving remote UE for relay (re)selection. One remaining issue is how to obtain this information. One way is to have this information in the discovery message. However, other PC5-RRC messages can be used to exchange this information for a remote UE that is connected to a relay.

Including this information in at least the discovery message is needed for the remote UE to make (re)selection decisions for a relay it is not connected to. For determining this information associated with the connected relay (during reselection) any PC5-RRC message can be used to send the information.
Proposal 4:

At least PC5 quality between the destination UE and the relay UE and relay UE load can be included in the discovery message of the relay UE. FFS whether to include this information in other PC5-RRC messages.  
3 Conclusion

In this contribution, the following conclusions were made:
Proposal 1:
RAN2 studies both NW-assisted and NW-controlled relay (re)selection for L2 UE to NW and UE to UE relays.

Proposal 2:
Remote UE can trigger relay reselection based on an indication from the relay UE (e.g. due to RLF on Uu or in the second hop)
Proposal 3:
For both U2U and U2N scenarios, remote UE considers relay load as an additional AS layer criterion for relay (re)selection.

Proposal 4:

At least PC5 quality between the destination UE and the relay UE and relay UE load can be included in the discovery message of the relay UE. FFS whether to include this information in other PC5-RRC messages.  
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