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1. Introduction
[bookmark: _GoBack]A new WI for Rel-18 on NR sidelink relay enhancements has been approved at RAN#95 and revised in RAN#96 [1]. Objective 1 of the WI is related to:
1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]
ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]
iii. QoS handling if needed, subject to SA2 progress [RAN2]

Following up on the specification for UE-to-Network (U2N) relaying this work item shall specify single-hop unicast UE-to-UE (U2U) relay procedures for L2 and L3. The common part for discovery and (re-)selection is to be prioritized.
2. SL U2U Relay Scenario
In 5G NR UE-to-UE Relay communication, a source UE communicates with a target UE (=destination UE) via a relay UE. In Figure 1, UE A (source UE) wants to send a message to UE C (target UE), where UE C is out of UE A's reach. Therefore UE A needs to first discover and then select and use UE B as a relay UE.

[bookmark: _Ref110948155]Figure 1 - U2U relay scenario
Other than in UE-to-Network relaying, the destination of an incoming message is not the same for all relays. A remote UE connecting to a U2N relay UE expects, that the relay UE – if responding to a relay discovery or broadcasting a discovery message – has a connection to the network and can relay the message. Not every U2N relay UE in the proximity that could answer a discovery necessarily has a chance to reach the destination, i.e. the target UE. For example, in Figure 1, UE D cannot act as a U2U relay for UE C. It may discover UE E in the future though.
[bookmark: _Toc111018423]Unlike U2N, a U2U relay may support multiple destinations for relayed messages.
3. SL U2U Relay Discovery
In order to communicate with a target UE via a relay UE, the source UE needs to discover the correct relay UE in the first place. Given the scenario in Figure 1, the relay UE D has no possibility to reach UE C and is not suitable. UE B could be a suitable UE since it either already has a PC5 connection with UE C or can discover UE C.
[bookmark: _Toc111018424]Whereas U2N relays have a single, defined destination, U2U relays can serve multiple destinations (= target UEs).
It is therefore necessary to enhance the discovery procedure for U2U relays with information about the availability of a target UE at a specific relay UE.
[bookmark: _Toc111018427]Relay UEs receiving a discovery message should confirm only in case the target UE can be reached.
Depending on the number of UEs using a single relay UE to forward messages, the load of the relay UE may become too high. A high load on a single relay UE, e.g. because of an elevated position and near line-of-sight to a lot of remote UEs, will not be a sustainable solution. 
[bookmark: _Toc111018425]Relaying of messages increases the load on relay UEs.
During the discovery procedure before selection of a relay UE, the relay UE should be able to inform source UEs about its load so that source UEs can take this information into account for selecting a suitable relay.
[bookmark: _Toc111018428]Relay UEs should be able to inform remote UEs about its load.
4. SL U2U Relay (Re-)Selection
For U2N and U2U relay procedures while in-coverage, the gNodeB can assist UEs in selecting appropriate relays. Different, in out-of-coverage the remote UE has to (re-)select a suitable relay UE autonomously.
[bookmark: _Toc111018429]RAN2 to specify the U2U relay (re-)selection procedure for out-of-coverage scenarios.
The selection criteria used to determine a suitable relay UE should not be limited to the RSRP between source and relay UE, but should at the same time consider the link from the relay UE to the target UE with a similar weighting.
[bookmark: _Toc111018426]RSRP between relay and target UE is important for selecting a relay.
In addition to the channel properties, additional parameters could be used to select a relay UE, e.g. load information of the relay UE or other UE properties, e.g. whether the UE is a dedicated relay UE or RSU.
[bookmark: _Toc111018430]RAN 2 to consider additional selection criteria for relay selection other than RSRP.
[bookmark: _Toc111018431]RAN 2 to discuss which additional selection criteria are beneficial for selecting a U2U relay UE.
A UE that is currently acting as a U2U relay may terminate this service with or without prior notification. 
Since the non-notification case will result in an RLF timeout at the source UE, the relay could improve this behavior by providing termination notification to assist remote UEs in re-selecting an appropriate relay UE in a timely manner.
[bookmark: _Toc111018432]RAN2 to discuss and specify re-selection criteria for U2U relays.
5. Conclusions
The following observations and proposals have been made in this document:
Observation 1:	Unlike U2N, a U2U relay may support multiple destinations for relayed messages.
Observation 2:	Whereas U2N relays have a single, defined destination, U2U relays can serve multiple destinations (= target UEs).
Observation 3:	Relaying of messages increases the load on relay UEs.
Observation 4:	RSRP between relay and target UE is important for selecting a relay.

Proposal 1:	Relay UEs receiving a discovery message should confirm only in case the target UE can be reached.
Proposal 2:	Relay UEs should be able to inform remote UEs about its load.
Proposal 3:	RAN2 to specify the U2U relay (re-)selection procedure for out-of-coverage scenarios.
Proposal 4:	RAN 2 to consider additional selection criteria for relay selection other than RSRP.
Proposal 5:	RAN 2 to discuss which additional selection criteria are beneficial for selecting a U2U relay UE.
Proposal 6:	RAN2 to discuss and specify re-selection criteria for U2U relays.

6. [bookmark: _Toc21362209][bookmark: _Toc21362372][bookmark: _Toc21362477][bookmark: _Toc21338841][bookmark: _Toc21338942][bookmark: _Toc21338854][bookmark: _Toc21338955]References
[bookmark: _Ref494465620][bookmark: _Ref527624780][1] RP-221262 “3GPP WID: NR sidelink relay enhancements”, RAN#96.


image1.png
N

Remote UE

A

o o),

U2U Relay BE

“
Q ,"" Pcswaﬂ‘ed Remote UE

A % - -> Target
Remote UE

-> Source




