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1 Introduction 
Discovery, relay selection, and SRAP are topics which have been discussed considerably in the past meetings.  In this contribution, we address the open issues related to each of these topics.
2 Discussion
2.1 Remaining Issues on Discovery and Relay Selection
Discovery and relay selection for U2U relays is for the most part complete.  There are, however, some inconsistencies in agreements or incomplete discussions that should be addressed prior to specification of stage 3.

As with U2N relays, in U2U relays only RSRP and upper layer criteria is used to determine when to trigger (re)selection and the relay(s) that can be selected [1][4].

Agreement:

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

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.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.

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.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.

Besides the PC5 link quality, RAN2 does not pursue other AS criteria for relay (re)selection.

What is still open in the discussion is the use of the need of the second hop measurements in the relay selection.

In U2N relays, relay selection was left to UE implementation when multiple relay UEs meeting the RSRP threshold were available.  It is expected that a reasonable implementation would select the relay UE having the best RSRP measurements.
Even if we leave relay selection in U2U relays up to UE implementation in the same manner, the remote UE should have the full picture of the SL quality, which includes the measurements of both hops.  As a result, even though the measurement of the second hop is not considered in specification, it should be provided in the discovery message.

Proposal 1:
Discovery message transmitted by the relay UE contains the RSRP measurement(s) of the link to each remote UE. 
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 2:
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. 
Availability of SL RSRP indicates that a unicast link exists between the relay UE and the desired remote UE.  Selection of such a relay is preferred over other relays as it avoids the creation of redundant links, signalling overhead, and complexity at the relay UE(s).  With all else being equal, UE implementation can be used to select between the suitable U2U relays, as in U2N case.    

Proposal 3:
If multiple suitable U2U relay candidates which meet both AS-layer and higher layer criteria are available, it is up to UE implementation to choose the U2U relay, starting with relays that provide SL RSRP first (if present). 
2.2 SRAP Layer UE ID Configuration

Local UE ID has been agreed to be used in the SRAP header.  An email discussion on local ID in SRAP [2] was triggered and the main open issue from the discussion is the signalling used to provide each remote UE with the local ID determined by the relay UE.

Since the local ID is determined by the AS layer, AS signalling (i.e., PC5-RRC) should be used to signal it to the remote UEs.  Furthermore, as mentioned in our companion contribution [3], the lower-layer unicast links should be established/configured before establishing/configuring the end-to-end link.  For this reason, there seems to be no reason to introduce a new PC5-RRC message, and RRCReconfigurationSidelink can be used.

Proposal 4:
The relay UE provides the remote UE local IDs to each remote UE using RRCReconfigurationSidelink. 
Also discussed in the email discussion is how to provide the source/destination remote UEs with the information about the end-to-end peer UE.  One suggestion is to include the UserInfo from upper layers in the PC5-RRC message that configures the local ID.  However, in our understanding, the remote UE already knows the mapping between the end-to-end unicast link and the unicast link to the relay UE.  For this reason, sending the extra UserInfo in the PC5-RRC message is not necessary.
Proposal 5:
The remote UE knows the target UE associated with an assigned local ID based on the association between the end-to-end L2 IDs and the per-hop unicast link; no need for any transmission of UserInfo in the AS layer. 
2.3 SRAP Layer Routing Configuration
Regarding the mapping from ingress to egress, multiplexing has been agreed at both hops.  Specifically, the source UE may multiplex different destinations in the same RLC channel of the first hop.  Similarly, the relay UE may multiplex different source UEs into the same RLC channel on the second hop.  When determining this multiplexing, there are two facets involved.  Firstly, the routing to a relay (by the source) and a destination (by the relay) is determined based on relay selection and link establishment.  This part of the mapping decision should therefore come from upper layers.

Proposal 6:
SRAP routing of ingress unicast link to egress unicast link is configured by upper layers. 

On the other hand, SL-LCH mapping is related to QoS and should be performed at the AS layer.  Specifically, the relay UE should be able to map ingress RLC channels to the same egress RLC channel if they support the same QoS on the second hop.  For example, if an RLC channel at the relay UE exists having an acceptable RLC channel configuration for a new bearer/QoS flow, the relay UE should be able to re-use such RLC channel rather than create a new one.  
The criteria for an acceptable RLC channel configuration require further discussion.  In legacy SL configuration, the UE receives an RLC channel configuration associated with a QoS profile.  In the simplest case, if the QoS profiles of two QoS flows have the same RLC channel configuration, it should be possible to multiplex these flows (possibly coming from two remote UEs) onto the same RLC channel at the relay.  

Proposal 7:
The relay UE determines the mapping of ingress RLC channel to egress RLC channel, including whether multiplexing ingress RLC channels from different remote UEs to the same egress RLC channel is allowed, based on QoS profile and the allowable RLC channel configurations provided in (pre)configuration.  

PDB split is left to relay UE implementation.  However, the PDB split of the new end-to-end bearer in this case should be determined in consequence of this multiplexing.  Specifically, the PDB on the first hop can be determined by using the PDB configured for the existing RLC channel of the second hop.  
Proposal 8:
The relay UE determines the PDB split for a new E2E bearer mapped to an existing RLC channel configuration by reusing the PDB of the RLC channel on that hop and assigning the remaining PDB to the other hop. 

3 Conclusion
In this contribution, the following conclusions were made on U2U relay open issues:

Proposal 1:
Discovery message transmitted by the relay UE contains the RSRP measurement(s) of the link to each remote UE. 
Proposal 2:
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. 
Proposal 3:
If multiple suitable U2U relay candidates which meet both AS-layer and higher layer criteria are available, it is up to UE implementation to choose the U2U relay, starting with relays that provide SL RSRP first (if present). 
Proposal 4:
The relay UE provides the remote UE local IDs to each remote UE using RRCReconfigurationSidelink. 
Proposal 5:
The remote UE knows the target UE associated with an assigned local ID based on the association between the end-to-end L2 IDs and the per-hop unicast link; no need for any transmission of UserInfo in the AS layer. 
Proposal 6:
SRAP layer routing of ingress unicast link to egress unicast link is configured by upper layers. 

Proposal 7:
The relay UE determines the mapping of ingress RLC channel to egress RLC channel, including whether multiplexing ingress RLC channels from different remote UEs to the same egress RLC channel is allowed, based on QoS profile and the allowable RLC channel configurations provided in (pre)configuration.  

Proposal 8:
The relay UE determines the PDB split for a new E2E bearer mapped to an existing RLC channel configuration by reusing the PDB of the RLC channel on that hop and assigning the remaining PDB to the other hop. 
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