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1. Introduction
This document discusses aspects related to relay selection, relay reselection, fallback from relay operation to direct PC5 link and bearer multiplexing in L2 U2U relay case.
2. [bookmark: Proposal_Beacon]Discussion
Relay Selection:
It was agreed that that UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold. Once PC5 measurement towards target remote UE is less than the (pre)configured threshold, the remote UE will trigger to perform relay selection. We still have a FFS which remote UE (or both) can trigger relay selection. If the remote UE is in coverage, the threshold is configured by the serving gNB. It is sufficient that one remote UE is configured with the threshold from power saving point of view. Considering the case that the remote UE is out of coverage, the threshold is preconfigured. Both remote UE will be reconfigured. That means both remote UEs may trigger relay selection based on the preconfigured threshold.
Observation 1: A remote UE performs relay selection when PC5 measurement towards the peer remote UE is less than a (pre)configured threshold.
Proposal 1: If the remote UE is in coverage, the threshold of triggering relay selection is configured by the serving cell. It is sufficient that only one remote UE is configured with the threshold from power saving point of view.
Proposal 2: Considering the case that the remote UE is out of coverage, the threshold of triggering relay selection is preconfigured. That means both remote UEs can trigger relay selection based on the preconfigured threshold.
This section aims to address the issue how to ensure both remote UEs select a same suitable relay UE. If UE releases PC5 link immediately while PC5 measurement towards target remote UE is less than the (pre)configured threshold, it will result in the interruption. Therefore, an exchange between two remote UEs could be needed before releasing direct PC5 link. 
For example, if only one remote UE is configured threshold, the remote UE need to indicate to the peer remote UE when the PC5 channel quality is less than the threshold. Furthermore, it is better that the suitable relay UE ID can be added in the indication. If both remote UEs are configured with the threshold, when the first remote UE is triggered to perform the relay selection based on the (pre)configured threshold, the first remote UE transmits a message including the indication of relay selection to the peer remote UE. Similarly, the candidate relay UE(s) can be included in the message. The peer remote UE can respond back to the transmitting remote UE indicating which Relay UE is the best/ suitable among the Relays included by the transmitting remote UE. If this mechanism is not used, RAN2 at least need to ensure that the selected relay must be the one which has suitable radio connection to both transmitter and receiver remote UEs.

Proposal 3: When a remote UE performs the relay selection based on the (pre)configured threshold, a PC5 RRC message including the indication of relay selection is sent to peer remote UE.
Proposal 4a: When a remote UE performs the relay selection based on the (pre)configured threshold, the remote UE sends a potential list of candidate Relay UEs to the peer remote UE. 
Proposal 4b: If P4a is not acceptable, RAN2 at least needs to ensure that the selected relay must be the one which has suitable radio connection to both transmitting remote UE and the receiving (peer) remote UEs.
According to RAN2 agreement, Relay selection triggers include at least 1) Upper layer trigger; 2) PC5 signal strength conditions. As usual, the UE may detect the sidelink RLF of the PC5 direct link between two remote UEs. Once the RLF on the direct PC5 link is detected, the remote UE capable of U2U relay operation should perform relay selection. In addition, it is possible that the threshold of triggering relay selection is not configured to remote UE. If so, RLF on the direct PC5 link between two remote UEs can be used to trigger relay selection.

Proposal 5: RLF on the direct PC5 link between two remote UEs can also be used to trigger relay selection.

Relay reselection:


Fig.1 U2U relay operation
This section aims to address the FFS if/how the second hop between the relay UE and the peer UE is considered. It was agreed by RAN2 that UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold. In this way, one threshold will be configured to the remote UE e.g UE2 in Fig.1. UE2 determines the PC5 link between the relay UE and UE2 is less than the threshold associated with relay reselection, the remote UE2 indicates to the relay UE. Then, the relay UE transmits the indication such as PC5 unicast link release to the remote UE1. The remote UE1 will perform relay reselection as well.
Proposal 6: Once the second (receiving) remote UE detects the PC5 link between the relay UE and the second(receiving) remote UE is less than the threshold associated with relay reselection, the second(receiving) remote UE indicates to the relay UE. Then, the relay UE transmits the indication to the first (transmitting) remote UE. 

If the threshold associated with relay reselection can be (pre)configured to the relay UE, it can reduce the interruption time. Otherwise, the relay UE may continue receiving the data from the first remote UE when the second remote UE is aware of that the second hop is less than the threshold. In this way, the relay UE can transmit the indication of relay reselection to the first remote UE in the first hop once the relay UE detects the PC5 link between the relay UE and the second remote UE is less than the threshold associated with relay reselection.
Proposal 7: A threshold of triggering relay reselection can be configured to the relay UE.
Proposal 8: If the threshold for triggering relay reselection can be (pre)configured to the relay UE, the relay UE can transmit the indication of relay reselection to the first (transmitting) remote UE once the relay UE detects the PC5 link between the relay UE and the second (receiving) remote UE is less than the threshold.  

Fallback to direct PC5 link
When a remote UE communicates another remote UE via a U2U relay UE, the direct PC5 link may become better. In this case, the remote UE may fall back to the direct PC5 link between two remote UEs. Once the quality of the PC5 direct link is better than the configured threshold, the remote UE can fall back to the direct PC5 link. Namely, the remote UE establishes the PC5 link to the peer remote UE and release the link between the remote UE and the relay UE.
Proposal 9: Remote UE can switch back from the U2U relay operation to direct PC5 link if PC5 signal strength condition of direct PC5 link between two remote UEs is better than a threshold.

Bearer Multiplexing


Figure 2 Control plane protocol stack for L2 UE-to-UE Relay
It was agreed that the adaptation layer is located in the first hop and second hop between the UE1 and UE2. W 
For the first hop of L2 UE-to-UE Relay, the N:1 mapping between remote UE SL Radio Bearers and first hop PC5 RLC channels should be supported in the first hop PC5 adaptation layer. Furthermore, the adaptation layer over first PC5 hop between Source Remote UE and Relay UE supports to identify traffic destined to different destination remote UEs. It is from resource efficency point of view beneficial to support that packets associated with the different destination UEs served by the same relay UE can be multiplexed in one TB for the first hop. 
Proposal 10: In U2U relaying, multiplexing of sidelink data by the transmitter remote UE towards more than one Rx remote UE served by the same relay node into a TB is supported.



Figure 3
It was agreed in SI stage that PC5 adaptation layer of the second hop supports the N:1 bearer mapping between multiple ingress PC5 RLC channels over first PC5 hop and one egress PC5 RLC channel over second PC5 hop and supports the remote UE identification function. If the data from the different transmitting remote UEs towards the same destination UE are received by the relay UE, it is benefitial to allow the data from the different transmitting remote UEs to be multiplexed at the relay UE.
Proposal 11: In U2U relaying, the multiplexing data from the different transmitting remote UEs towards the same destination UE at the relay UE is supported.
3. Conclusion
In this contribution, we have the following proposals:
Relay selection 
Observation 1: A remote UE performs relay selection when PC5 measurement towards the peer remote UE is less than a (pre)configured threshold.
Proposal 1: If the remote UE is in coverage, the threshold of triggering relay selection is configured by the serving cell. It is sufficient that only one remote UE is configured with the threshold from power saving point of view.
Proposal 2: Considering the case that the remote UE is out of coverage, the threshold of triggering relay selection is preconfigured. That means both remote UEs can trigger relay selection based on the preconfigured threshold.
Proposal 3: When a remote UE performs the relay selection based on the (pre)configured threshold, a PC5 RRC message including the indication of relay selection is sent to peer remote UE.
Proposal 4a: When a remote UE performs the relay selection based on the (pre)configured threshold, the remote UE sends a potential list of candidate Relay UEs to the peer remote UE. 
Proposal 4b: If P4a is not acceptable, RAN2 at least needs to ensure that the selected relay must be the one which has suitable radio connection to both transmitting remote UE and the receiving (peer) remote UEs.
Proposal 5: RLF on the direct PC5 link between two remote UEs can also be used to trigger relay selection.
Relay reselection
Proposal 6: Once the second (receiving) remote UE detects the PC5 link between the relay UE and the second(receiving) remote UE is less than the threshold associated with relay reselection, the second(receiving) remote UE indicates to the relay UE. Then, the relay UE transmits the indication to the first (transmitting) remote UE. 
Proposal 7: A threshold of triggering relay reselection can be configured to the relay UE.
Proposal 8: If the threshold for triggering relay reselection can be (pre)configured to the relay UE, the relay UE can transmit the indication of relay reselection to the first (transmitting) remote UE once the relay UE detects the PC5 link between the relay UE and the second (receiving) remote UE is less than the threshold.  
Fallback to direct PC5 link
Proposal 9: Remote UE can switch back from the U2U relay operation to direct PC5 link if PC5 signal strength condition of direct PC5 link between two remote UEs is better than a threshold.
Bearer Multiplexing
Proposal 10: In U2U relaying, multiplexing of sidelink data by the transmitter remote UE towards more than one Rx remote UE served by the same relay node into a TB is supported.
Proposal 11: In U2U relaying, the multiplexing data from the different transmitting remote UEs towards the same destination UE at the relay UE is supported.
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