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1 Introduction 
A list of RRC open issues for U2U relays has been created by the U2U relay RRC rapporteur.  In this contribution, we discuss a number of these open issues.
2 Discussion
2.1 Remaining Issues on Discovery and Relay Selection
Consideration of the second hop RSRP by the remote UE

The following FFS, although discussed briefly in an at meeting email discussion at RAN2#123bis, we not formally addressed:
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.
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 QoS and Configuration
Open Issues 1.1, 1.2, 1.3, and 1.4.
In our opinion, all of these open issues are deal with the overall procedure of QoS and configuration which, apart from the presence of two hops on the lower layer configuration, should reuse the Rel16 procedure.

In RAN2#123, it was decided that the TX remote UE derives the PDCP and SDAP configuration for the end-to-end bearers, as well as the first hop lower layer configuration.  If we use a similar approach to Rel16, the UE should obtain this configuration from dedicated/SIB/pre-configuration depending on the coverage situation and RRC state.  In essence we should not deviate from the Rel16 concept.  

Proposal 4:
The TX remote UE receives the PDCP and SDAP configuration for the end-to-end bearers from 1) dedicated signalling when in RRC_CONNECTED; 2) SIB when in RRC_IDLE; 3) pre-configuration when in OOC.

Proposal 5:
The TX remote UE receives the lower-layer first hop configuration for the SL-DRB from 1) dedicated signalling when in RRC_CONNECTED; 2) SIB when in RRC_IDLE; 3) pre-configuration when in OOC.

Similarly, the relay UE should determine the lower layer second hop configuration in the same way. 

Proposal 6:
The relay UE receives the lower-layer second hop configuration for the SL-DRB from 1) dedicated signalling when in RRC_CONNECTED; 2) SIB when in RRC_IDLE; 3) pre-configuration when in OOC.

The main difference with release 16 is that such configuration parameters would need to account for the presence of the second hop, and particularly the splitting of the end-to-end PDB.  Specifically, the bearer configuration in Rel16 is associated only with a QoS profile associated with non-relaying operation.  For the U2U relay case, each of these configurations should be tied to QoS information that accounts for the presence of the two hops.  

Specifically, the end-to-end PDCP and SDAP should be tied to knowledge (by the network) that these bearers are being relayed via a relay UE.  For example, when providing the QoS profile to the network in dedicated signalling, the TX remote UE should provide an indication that the bearer will be relayed via a U2U relay UE.  Similarly, the SIB may provide different SDAP/PDCP configuration for relayed and non-relayed bearers.  

Proposal 7:
The PDCP and SDAP configuration for the end-to-end bearers are associated with the QoS profile and are specific to relaying.

The hop-by-hop configuration, on the other hand, is dependent on the QoS profile as well as the PDB split.  Specifically, since the PDB split provides some indication of the QoS over the first hop, the first hop RLC channel configuration should reflect this PDB split.  How this can be done in a signalling efficient manner can be further discussed.  For example, SIB can contain the list of RLC channel configurations per range of PDB and QoS profile.

Proposal 8:
The lower-layer first hop configuration for the SL-DRB is associated with the QoS profile as well as the PDB split provided by the relay UE.  FFS on how to define the dedicated signalling and SIB/pre-configuration.

The situation at the relay UE is similar.  Specifically, the relay UE can receive the second hop configuration from the network.  Since the relay UE receives the QoS profiles for the end-to-end QoS flows from the source UE, the relay UE may use the QoS profiles, as well as the QoS split to derive the second hop RLC channel configurations.  

Proposal 9:
The lower-layer second hop configuration for the SL-DRB is associated with the QoS profile received from the source UE and the PDB split determined by the relay UE.  FFS on how to define the dedicated signalling and SIB/pre-configuration.

For sending the QoS profiles and PDB split, RAN2 has assumed AS layer signaling.  Since the configuration of the lower layer depends on split, the QoS information exchange should occur before the reconfiguration of the RLC, MAC and PHY that occurs over the per hop unicast link.  While it is possible to re-use RRCReconfigurationSidelink, since this step needs to be performed before the RLC channel configuration, a new PC5-RRC message may be preferrable.  Furthermore, the QoS split, once determined by the relay UE, can be sent to the TX remote UE only.  
Proposal 10:
The TX remote UE sends the QoS profiles for the end-to-end QoS flows to the relay UE using PC5-RRC message before determining the lower-layer configuration of the first hop.  FFS whether to use RRCReconfigurationSidelink or a new PC5-RRC message.

Proposal 11:
Following determination of the PDB split, the relay UE sends the determined PDB split to the TX remote UE using PC5-RRC message.  FFS whether to use RRCReconfigurationSidelink or a new PC5-RRC message.

In RAN2#122, it was decided that the relay UE determines the QoS split.  Following from the above legacy procedures, network should determine the QoS split when the relay UE is in RRC_CONNECTED. 

Proposal 12:
If the relay UE is in RRC_CONNECTED, the gNB of this UE is responsible for determining the QoS split. 

In addition to the lower-layer parameters, the SRAP at the relay UE should be configured.  The end-to-end bearers that can be mapped to the same RLC channel at the second hop will depend on the PDB split at the relay UE and the allowable RLC channel parameters at the second hop associated with such QoS flow. 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.  One issue is that the relay UE may configured different PDB associated with the second hop for different end to end bearers, but it should be possible to use the same RLC channel on the second hop (assuming the minimum of the PDBs will be used).  In the simplest case, if the QoS profiles of two QoS flows have the same RLC channel configuration for the second hop, and the RLC channel configuration is obtained from the minimum of the two PDBs, it should be possible to multiplex these flows onto the same RLC channel at the relay.  

Proposal 13:
The relay UE uses the same egress RLC channel for two end-to-end bearers if the (pre)configured RLC channel configuration(s) associated with the QoS profiles and minimum of the second hop PDB are the same/similar. 

The sequencing of lower-layer configuration also needs to be considered.  In theory the lower layers can be configured in any order (second hop first, or first hop first).  However, it would be advantageous to ensure both links can be configured together, since meeting QoS requires configuring parameters over the two links which are consistent with each other.   

Proposal 14:
A joint success/failure procedure is performed at the lower layers, that is, the success/failure in configuring one hop (e.g., the first hop) depends on the success failure in configuring the other hop (e.g., the second hop).

Regarding the timing of the upper layer configuration and lower layer configurations, again, this can be done in any order as the assumption is that the configuration procedures are performed over different unicast links (end to end unicast link for upper layer configuration and hop by hop unicast link for lower layer configurations).  While one advantage of performing end to end configuration first, is that it avoids the more expensive procedure of hop-by-hop configuration if the end-to-end configuration fails.  On the other hand, if lower layer configuration is performed first, SRB for the end-to-end configuration can use lower layer configuration parameters that have already been established.  In this sense, we prefer configuration of the lower layers occurs first.

Proposal 15:
RAN2 discusses two options for sequencing of configuration of end-to-end and hop by hop: 1) Remote UEs initiate/complete end-to-end configuration of upper layers before hop-by-hop configuration of lower layers, or 2) remote UEs initiate/complete hop-by-hop configuration of lower layers before end-to-end configuration of upper layers.

Depending on how RAN2 decides to address the sequencing, the configuration for E2E SL-SRB can be either specified or configured by the UEs themselves.
Proposal 16:
If RAN2 agrees to perform end-to-end configuration before hop-by-hop configuration, E2E SL-SRB uses specified configuration for SRAP and RLC channels.  If RAN2 agrees to perform hop-by-hop configuration before end-to-end configuration, hop-by-hop configuration can configure the SRAP and RLC channels for the E2E SL-SRB.

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 TX remote UE receives the PDCP and SDAP configuration for the end-to-end bearers from 1) dedicated signalling when in RRC_CONNECTED; 2) SIB when in RRC_IDLE; 3) pre-configuration when in OOC.

Proposal 5:
The TX remote UE receives the lower-layer first hop configuration for the SL-DRB from 1) dedicated signalling when in RRC_CONNECTED; 2) SIB when in RRC_IDLE; 3) pre-configuration when in OOC.

Proposal 6:
The relay UE receives the lower-layer second hop configuration for the SL-DRB from 1) dedicated signalling when in RRC_CONNECTED; 2) SIB when in RRC_IDLE; 3) pre-configuration when in OOC.

Proposal 7:
The PDCP and SDAP configuration for the end-to-end bearers are associated with the QoS profile and are specific to relaying.

Proposal 8:
The lower-layer first hop configuration for the SL-DRB is associated with the QoS profile as well as the PDB split provided by the relay UE.  FFS on how to define the dedicated signalling and SIB/pre-configuration.

Proposal 9:
The lower-layer second hop configuration for the SL-DRB is associated with the QoS profile received from the source UE and the PDB split determined by the relay UE.  FFS on how to define the dedicated signalling and SIB/pre-configuration.

Proposal 10:
The TX remote UE sends the QoS profiles for the end-to-end QoS flows to the relay UE using PC5-RRC message before determining the lower-layer configuration of the first hop.  FFS whether to use RRCReconfigurationSidelink or a new PC5-RRC message.

Proposal 11:
Following determination of the PDB split, the relay UE sends the determined PDB split to the TX remote UE using PC5-RRC message.  FFS whether to use RRCReconfigurationSidelink or a new PC5-RRC message.

Proposal 12:
If the relay UE is in RRC_CONNECTED, the gNB of this UE is responsible for determining the QoS split. 

Proposal 13:
The relay UE uses the same egress RLC channel for two end-to-end bearers if the (pre)configured RLC channel configuration(s) associated with the QoS profiles and minimum of the second hop PDB are the same/similar. 

Proposal 14:
A joint success/failure procedure is performed at the lower layers, that is, the success/failure in configuring one hop (e.g., the first hop) depends on the success failure in configuring the other hop (e.g., the second hop).

Proposal 15:
RAN2 discusses two options for sequencing of configuration of end-to-end and hop by hop: 1) Remote UEs initiate/complete end-to-end configuration of upper layers before hop-by-hop configuration of lower layers, or 2) remote UEs initiate/complete hop-by-hop configuration of lower layers before end-to-end configuration of upper layers.

Proposal 16:
If RAN2 agrees to perform end-to-end configuration before hop-by-hop configuration, E2E SL-SRB uses specified configuration for SRAP and RLC channels.  If RAN2 agrees to perform hop-by-hop configuration before end-to-end configuration, hop-by-hop configuration can configure the SRAP and RLC channels for the E2E SL-SRB.
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