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1. Introduction
[bookmark: Proposal_Beacon]This document discusses aspects related relay discovery, (re)selection and bearer multiplexing in U2U relay case.
2. Discussion

U2U Relay Discovery



Figure. 1 Protocol Stack of Discovery Message
Model A and Model B discovery models are supported for U2N Relay discovery. The protocol stack used for discovery associated with U2N relay is illustrated in Figure 1. It is straightforward that the same protocol stack can be reused for U2U relay.
Proposal 1: The same protocol stack as L2 U2N relay can be supported.
In Rel-17, the resource pool for NR sidelink communication can be used for U2N Relay discovery or the network may configure dedicated resource pool(s) for U2N Relay discovery. Dedicated Resource pool(s) and resource pool(s) for NR sidelink communication in system information can be configured simultaneously. If dedicated resource pool(s) for Relay discovery are configured, only those resource pool(s) shall be used for Relay discovery.
Regarding U2U relay case, the resource pool for NR sidelink communication also can be used for U2U Relay discovery. And dedicated Resource pool(s) and resource pool(s) for NR sidelink communication in system information can be configured simultaneously. If dedicated resource pool(s) for Relay discovery are configured, only those resource pool(s) shall be used for Relay discovery. 
Another question is whether dedicated resource pools for U2N relay discovery and U2U relay discovery can be same or different. We do not see the necessity to have separate resource pool for U2N relay and U2U relay case. But, remote UE needs to differentiate the discovery message from U2N relay or U2U relay.
Proposal 2: Both shared resource pool and separated resource pool for U2U relay case can be supported as U2N relay.
Proposal 3: Dedicated resource pool for U2N relay case can be shared with U2U relay discovery.

U2U Relay Selection
Tx-Remote-UE (UE1) is the UE that has some application data to be sent to another Remote UE shown as Rx-Remote-UE (UE3) in Figure 1, via a U2U Relay (UE2). At a different point in time, the UE3 may have data to send to UE1 via UE2 and in this context UE3 would take the role of a transmitter UE. 



[bookmark: _Ref47102120]Figure 2 U2U relay

The Tx-Remote-UE (UE1) should select and use a U2U Relay (UE2) only when a direct communication with UE3 is not possible or efficient (due to weak radio, congestion, battery issues etc.). The exact criteria can be specified, however, we think a reasonable UE implementation will try and use a direct communication interface between UE1 and UE3, whenever possible and therefore, we see no reasons to specify restriction for UE1 to select a U2U relay to reach UE3. But this is worth discussing in RAN2.
Proposal 4: RAN2 may not specify restriction for remote UE to select a U2U relay to reach another remote UE.

Condition for a U2U relay to act as relay, could be very similar to conditions for acting as U2N relay. However, a potential U2U Relay must be enabled to act as U2U Relay even in out of coverage situations, this is justified in the WID [RP-221262] for UE-to-UE Relay coverage extension. Therefore:
Proposal 5: A potential U2U Relay must be enabled to act as U2U Relay even in out of coverage situations.

When starting to look for (= discover) potential U2U relays, there will be some upper layer criteria and some radio level criteria.
· Upper layer criteria may include service type and/ or cast-types and/ or supported PQI-range for which a SL UE can act as U2U Relay. This information (if deemed useful) can be best made available in a discovery message from the potential U2U Relay.
· Besides, from radio perspective a relay must be located (at least in the radio sense) suitably between UE1 and UE3. This will obviously require that there’s a radio threshold to be used on both Interfaces 1 and 2, as shown in Figure 1.
Therefore, the following proposals are being made:
Proposal 6: RAN2 discuss if some relay selection criteria may be useful to be advertised in the U2U relay discovery message. 
Proposal 7: RAN2 discuss the need for radio criterion to be used between the two interfaces (1st between Tx-Remote and U2U Relay; 2nd between U2U Relay and Rx-Remote UEs).

Bearer Multiplexing


Figure 3 Control plane protocol stack for L2 UE-to-UE Relay
It was agreed in SI stage that the adaptation layer is located in the first hop and second hop between the UE1 and UE2. We don’t need to discuss again whether to add adaption layer into each hop. 
Proposal 8: SRAP layer is needed for each hop in U2U relay case.
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 9: 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 10: 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

[bookmark: _Annex]In this contribution, the following conclusion and proposal are made based on the discussion:
Proposal 1: The same protocol stack as L2 U2N relay can be supported.
Proposal 2: Both shared resource pool and separated resource pool for U2U relay case can be supported as U2N relay.
Proposal 3: Dedicated resource pool for U2N relay case can be shared with U2U relay discovery.
Proposal 4: RAN2 may not specify restriction for remote UE to select a U2U relay to reach another remote UE.
Proposal 5: A potential U2U Relay must be enabled to act as U2U Relay even in out of coverage situations.
Proposal 6: RAN2 discuss if some relay selection criteria may be useful to be advertised in the U2U relay discovery message. 
Proposal 7: RAN2 discuss the need for radio criterion to be used between the two interfaces (1st between Tx-Remote and U2U Relay; 2nd between U2U Relay and Rx-Remote UEs).
Proposal 8: SRAP layer is needed for each hop in U2U relay case.
Proposal 9: 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 10: In U2U relaying, the multiplexing data from the different transmitting remote UEs towards the same destination UE at the relay UE is supported.

4. Reference
[1]: RP-221262 Revised WID on NR sidelink relay enhancements
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