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1 Introduction 
Despite good progress so far in Rel18 on the common aspects of L2 and L3 UE to UE relays, some remaining issues related to discovery and relay selection require finalization.  In this contribution, we discuss these remaining topics.

2 Remaining Issues on Discovery and Relay Selection for UE-to-UE Relays
Configuration and scheduling of discovery has some dependencies on the discussion of the involvement of the gNB in UE-to-UE relaying.  While we think it would be simpler to decouple the gNB from UE-to-UE relay involvement, basic operation of sidelink transmission/reception associated with UE-to-UE relaying operation should still be maintained.  Specifically, it should be possible for a remote UE or relay UE in RRC_CONNECTED to get discovery configuration via dedicated RRC signalling.

Proposal 1:
RRC_CONNECTED remote/relay UEs can obtain discovery configuration via dedicated RRC signalling. 

Similarly, a remote or relay UE in RRC_CONNECTED should be able to transmit discovery message using either mode 1 or mode 2, as decided by the network.

Proposal 2:
Discovery transmission can be performed using either mode1 or mode 2, as in legacy. 

In RAN2#121 [1], it was agreed that relay (re)selection for UE-to-UE Relays is based on SL-RSRP and SD-RSRP.  The remote UE uses at least the measurements of the current hop for (re)selection, and whether the quality for the other hop is considered is still open:
Agreement:

Each Remote UE can trigger Relay reselection based at least on current hop quality.

Relay (re)selection for UE-to-NW Relays in Rel17 is based on RSRP measurements of the SL link only.  Specifically, the remote UE will measure the SL-RSRP or SD-RSRP to determine whether to perform (re)selection and decide the relay to select. Although measurements of the Uu hop between the UE-to-NW relay and the network is not explicitly considered in the (re)selection procedure, it is considered implicitly in the rule for transmission of discovery by the relay UE.  Namely, the relay UE only transmits discovery messages if the Uu RSRP meets a NW-configured condition.  As a result, a remote UE cannot select a relay where the Uu link is weak because the relay will not transmit discovery in the first place.   
Observation 1:
UE-to-NW Relay considers the quality of the Uu hop implicitly by the rules for transmitting discovery at the relay.  

For UE-to-UE relay, a similar implicit approach requires altering the conditions for transmitting discovery. For model A discovery procedure, a relay UE may include only the identity of the source/destination UEs for which the measured link is above a threshold.  In this way, the corresponding destination/source UE can select the relay which can reach the desired peer via an acceptable second hop.  Similarly, for model B, the relay UE can selectively drop/forward discovery messages based on the RSRP of the discovery message it receives.  In either case, the discovery message is generated by upper layers and so SA2 should be informed.

Proposal 3:
In model A discovery, a relay UE includes, in its discovery message, the identity of remote UE’s it has discovered that have RSRP above a threshold.  RAN2 informs SA2. 

Proposal 4:
In model B discovery, a relay UE forwards only discovery messages received having RSRP above a threshold.  RAN2 informs SA2. 

In addition, measurements of the second hop should be considered by a remote UE in relay selection.  Specifically, a remote UE may select a relay which has a better combined first hop and second hop measurement, while another may select a relay which has the best measurements of any single hop assuming both are above a threshold.  While the rules for actual relay selection should be upto UE implementation (as in the case of UE to NW relay), a remote UE should have access to the RSRP of both hops.  This information should be carried in the discovery message.

Proposal 5:
Discovery message transmitted by the relay UE should carry the RSRP measurement(s) of the link to each remote UE. 
Support for both SL-RSRP and SD-RSRP in relay (re)selection, has been agreed in RAN2#121 for UE-to-UE relay (re)selection.  As in Rel17, when data transmission occurs, the remote UE uses SL-RSRP, and if there is no data transmission, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP.  This applies to the direct unicast link (for relay selection) and the first hop of the indirect link (for relay reselection).
Assuming the discovery message carries RSRP measurements, which of SL-RSRP or SD-RSRP to include should be decided. In the case where there is no unicast link between the relay UE and the destination remote UE, it should be clear that only SD-RSRP can be included.  However, when SL-RSRP is available, the relay should include both measurements so that the remote UE can use either/both measurement of the second hop for relay reselection.       

Proposal 6:
When including measurements in the discovery message, the relay UE includes SD-RSRP of a remote UE when SL-RSRP is unavailable and includes both SD-RSRP and SL-RSRP when SL-RSRP is available. 
While UE implementation should be used to determine which measurement to use when data is available in the case the remote UE has access to both measurements, the remote UE should base its decision on the same measurement (SL-RSRP or SD-RSRP) on the two links to be consistent.  In other words, when one measurement is considered on the first hop, the same measurement should be considered on the second hop as well, if the second hop is being considered (i.e., the reselection case).
Proposal 7:
The condition for relay reselection should consider the same measurement (SL-RSRP or SD-RSRP) on each hop. 

Under the assumption that the same measurement is considered on each hop, the UE can use the same threshold for SD-RSRP and SL-RSRP, as was agreed in Rel17.

Proposal 8:
The same threshold can be used for triggering (re)selection based on either SL-RSRP or SD-RSRP. 

In Rel17 UE-to-NW relays, topology is implicitly considered by allowing a remote UE to perform discovery procedure only when out of coverage.  This ensures that the remote UE does not use a relayed path to the gNB when the direct path is available.  Similar consideration of topology should be incorporated into (re)selection in UE-to-UE relays.  Furthermore, topology-based relay selection avoids the use of multiple/redundant paths to a destination.  
Observation 2:
Topology-based (re)selection should be considered in UE-to-UE relay to reduce unnecessary sidelink resource usage.
The first topology-based rule that can be considered is similar to the Rel17 rule of ensuring a UE-to-NW relay is only used when the remote UE is out of network coverage.  Specifically, if a UE can communicate with its peer UE without the use of a relay (i.e., the direct link has sufficiently good quality), the UE should not use a relay.  
Proposal 9:
(Re)selection should prioritize a direct link over a relayed link.  FFS on details.
Another issue to be avoided is to have two UEs communicate to each other via different relays, or one UE communicates with two different UEs via two different relays when a single relay could be used.  This would result in additional unicast links which are unnecessary and cause sidelink resource waste.  Relay (re)selection decision could avoid such cases, by prioritizing the selection of relays where an existing unicast link is already established (e.g., through a bias in measurements).  
Proposal 10:
(Re)selection should prioritize a relay with the next hop already established via an existing PC5-RRC connection.  FFS on details.

Aside from prioritization of preferred topologies, the selection of the specific relay should be up to UE implementation (provided the measurements of the two hops are above the threshold).

Proposal 11:
Aside from prioritization of direct link and existing PC5-RRC connection, a UE can select any relay (up to UE implementation) having RSRPs in both hops above a threshold.

3 Conclusion
In this contribution, the following observations were made on discovery and relay selection for U2U relays:
Observation 1:
UE-to-NW Relay considers the quality of the Uu hop implicitly by the rules for transmitting discovery at the relay.  

Observation 2:
Topology-based (re)selection should be considered in UE-to-UE relay to reduce unnecessary sidelink resource usage.

Based on this, the following conclusions are made.

Proposal 1:
RRC_CONNECTED remote/relay UEs can obtain discovery configuration via dedicated RRC signalling. 

Proposal 2:
Discovery transmission can be performed using either mode1 or mode 2, as in legacy. 

Proposal 3:
In model A discovery, a relay UE includes, in its discovery message, the identity of remote UE’s it has discovered that have RSRP above a threshold.  RAN2 informs SA2. 

Proposal 4:
In model B discovery, a relay UE forwards only discovery messages received having RSRP above a threshold.  RAN2 informs SA2. 

Proposal 5:
Discovery message transmitted by the relay UE should carry the RSRP measurement(s) of the link to each remote UE. 
Proposal 6:
A Relay UE includes SD-RSRP of a remote UE when SL-RSRP is unavailable and includes both SD-RSRP and SL-RSRP when SL-RSRP is available. 
Proposal 7:
The condition for relay reselection should consider the same measurement (SL-RSRP or SD-RSRP) on each hop. 

Proposal 8:
The same threshold can be used for triggering (re)selection based on either SL-RSRP or SD-RSRP. 

Proposal 9:
(Re)selection should prioritize a direct link over a relayed link.  FFS on details.

Proposal 10:
(Re)selection should prioritize a relay with the next hop already established via an existing PC5-RRC connection.  FFS on details.

Proposal 11:
Aside from prioritization of direct link and existing PC5-RRC connection, a UE can select any relay (up to UE implementation) having RSRPs in both hops above a threshold.
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