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1	Introduction
This paper discusses the open issues on E2E RB configuration and QoS split for U2U Relays.
2	Discussion
2.1	E2E RB related issues
RAN2#123 has following agreements:
Agreements:
The TX Remote UE derives the PDCP and SDAP configuration for e2e SL-DRB and provides the portion of the configuration related to RX to the RX Remote UE using E2E PC5-RRC message (similar to legacy PC5 configuration).
The TX Remote UE derives the first hop configuration (e.g. PC5 relay RLC Channel configuration) for SL-DRB and provides to the relay UE the portion of the configuration related to RX on the first hop (i.e., Rx by the relay UE), using per-hop PC5-RRC message (similar to legacy PC5 configuration).
The two conclusions above do not exclude the derivation involving information from gNB/preconfiguration/specified configuration.
Split PDB is sent to the source (TX) Remote UE from the Relay UE.
It is left to Relay UE implementation on how to split the PDB.
The Relay UE derives the second hop configuration (e.g. PC5 relay RLC Channel configuration) for each SL-DRB.
It is FFS how the Relay UE derives second hop configuration for SL-DRB.
Same as L3 based U2U relay, the QoS split should be per e2e QoS flow, and RAN2 expect that the source UE will inform the Relay UE QoS flow(s) and corresponding QoS profiles.  FFS if this requires AS signalling or can be done in upper layers.
At least PDB is sent from the source UE to the relay UE for splitting.
The source UE sends to the Relay UE all the QoS profiles for the e2e QoS flows.

E2E QoS flow is on PC5-SDAP level. Thus, to make the QoS split on per QoS flow, as in L3 based U2U relay, meaningful to the relay UE in L2 based U2U relay, the relay UE needs to be able to filter and handle packets on per QoS flow basis. This is straightforward for L3 based U2U relay but not for L2 based U2U relay because QoS flow on PC5-SDAP level is currently transparent to PC5-SRAP and below layers and thus to the L2 relay UE. 
RAN2 so far has not considered to make QoS flow visible to PC5-SRAP level but only E2E RB, on which one or more QoS flows can be mapped, is visible to PC5-SRAP. That is, only E2E RB ID has been agreed so far to be included in the header of PC-SRAP PDU. In this case, QoS split per E2E RB, in addition to or instead of QoS split on per QoS flow, is needed for L2 based U2U relay.
Observation 1: QoS flow is currently not visible to the relay UE in L2 based U2U relay. 
Proposal 1: RAN2 consider QoS split per E2E RB for L2 based U2U relay as the L2 relay UE is not facilitated to filter and handle packets on per QoS flow basis. 
The current agreements in RAN2 suggest that the Tx remote UE may derive configurations for E2E RB as well as PC5 relay RLC channel for the first hop. This means that PC5 RRC Reconfiguration from the Tx remote UE to the L2 U2U relay UE for requesting an addition or modification of an E2E RB and/or an associated PC5 relay RLC channel may comprise QoS related configuration that is derived or determined by the Tx remote UE for the E2E RB and/or the associated PC5 relay RLC channel for the first hop. Even if the QoS related configuration including PDB among other parameters is derived by the Tx remote UE based on the split QoS information provided by the relay UE for QoS flow(s) to be mapped on the E2E RB, the relay UE may need to know the derived PDB for the E2E RB and the derived split PDB for the E2E RB on the first hop and have an option to change it.
Proposal 2: The Tx remote UE informs the L2 U2U relay UE of the derived PDB for the E2E RB and the derived split PDB for the E2E RB on the first hop and the L2 U2U relay UE may reconfigure the split PDB for the E2E RB to the Tx remote UE.
2.2	Further enhancement on QoS split
The U2U relay UE, as the Rx UE on the first hop, may have certain knowledge about SL condition and transmission delay of individual packets on the first hop based on, e.g., SL HARQ performance. However, the U2U relay UE may not know about scheduling or queuing delay on the first hop, as the Tx remote UE may have to delay SL transmission of a buffered packet to the U2U relay UE due to, e.g., having to prioritize SL or Uu transmission or reception for other SL or Uu connection(s) the Tx UE may have; or experiencing SL congestion on the first hop affecting SL resource allocation for its transmission in mode 2.
Thus, as packet delays on the first hop and the second hop may vary, it is beneficial if the Tx remote UE and the U2U relay UE are able to jointly adapt packet transmissions on the first hop and second hop to meet E2E QoS requirements, including E2E PDB, for individual packets per E2E RB and therefore to minimize packet dropping. 
Proposal 3: RAN2 consider joint adaptation of QoS split between the Tx remote UE and the U2U relay UE for meeting E2E PDB for individual packets per E2E RB.
In this regard, a dynamic QoS split may be preferable. This, in turn, may require frequent exchange of SL conditions on the first hop and the second hop between the Tx remote UE and the U2U relay UE and frequent reconfiguration of QoS split from the U2U relay UE to the Tx remote UE. On the other hand, QoS split for U2U relay needs to consider support of multi-hop U2U relay in future releases and therefore needs to be simple and scalable with the number of hops.
One simple and effective option for a joint adaptation of QoS split for E2E RB in L2 based U2U relay may be based on an indication of per-hop PDB range on the first hop or the second hop between the Tx remote UE and the U2U relay UE. That is, the U2U relay UE may configure the Tx remote UE, along with the QoS split configuration of respective E2E RB, different ranges for split PDBs for the first hop and the second hop. Then, the Tx remote UE or the U2U relay UE may indicate to one another the range of per-hop PDB that may be expected on its respective hop upon determining that the expected per-hop PDB is changed from one range to another range, among the configured ranges for the respective hop. The indication can be realized using a SL MAC CE for example. Based on the indicated range, the Tx remote UE or the U2U relay UE may adjust the per-hop PDB for its respective hop for meeting the E2E PDB as much as possible.
Proposal 4: QoS split configuration for a respective E2E RB from the U2U relay UE to the Tx remote UE may include different ranges for per-hop PDBs for the first hop and second hop.
Proposal 5: SL MAC CE is used for indicating the expected range of per-hop PDB on respective hop from one to another between the Tx remote UE and the U2U relay UE.
2.3	U2U relay UE control of SL relay RLC channel setup
The U2U relay UE may serve multiple E2E connections for different pairs of source and target remote UEs while having a limit on the total number of SL relay RLC channels or SL non-relay RLC channels the U2U relay UE is capable or able to handle. It is noted that for maintaining the unicast SL for the first hop and the second hop for each E2E connection, at least all mandated SL SBRs per each hop with 1:1 mapping with SL non-relay RLC channels is required. This means that a portion of the total number of SL RLC channels of the U2U relay UE needs to be used for maintaining unicast SL connections with individual source and target remote UEs. The remaining portion of the total number of SL RLC channels can be (re)distributed for serving E2E SL RBs for different E2E connections and other SL communications of the U2U relay UE.
Thus, to avoid the situation that the Tx remote UE keeps initiating request for setting up a new SL relay RLC channel and the U2U relay UE keeps rejecting the request from the Tx remote UE, the U2U relay UE may control whether the Tx remote UE is allowed to request a setup of a new SL relay RLC channel or not. In one option, the U2U relay UE may configure the Tx remote UE with a maximum number of SL relay RLC channels the Tx remote UE may be allowed to set up in advance. In another option, the U2U relay UE may indicate to the Tx remote UE on-the-fly whether the Tx remote UE is allowed to request for setting up a new SL relay RLC channel or not. This indication may be sent along with the acceptance or the first rejection of the request from the Tx remote UE. It is noted that at least one SL relay RLC channel is needed for E2E SRBs and one SL relay RLC channel is needed for E2E DRB(s), assuming a clear separation of control-plane and user-plane data needs to be provided. 
Proposal 6: The L2 U2U relay UE controls whether the Tx remote UE is allowed to request a setup of a new SL relay RLC channel or not.
Proposal 7: The L2 U2U relay UE either configures the Tx remote UE with a maximum number of SL relay RLC channels the Tx remote UE is allowed to set up or indicates to the Tx remote UE whether the Tx remote UE is allowed to request the establishment of a new SL relay RLC channel or not.
3	Conclusion
This document has made the following observation and proposals:
Observation 1: QoS flow is currently not visible to the relay UE in L2 based U2U relay. 
Proposal 1: RAN2 consider QoS split per E2E RB for L2 based U2U relay as the L2 relay UE is not facilitated to filter and handle packets on per QoS flow basis. 
Proposal 2: The Tx remote UE informs the L2 U2U relay UE of the derived PDB for the E2E RB and the derived split PDB for the E2E RB on the first hop and the L2 U2U relay UE may reconfigure the split PDB for the E2E RB to the Tx remote UE.
Proposal 3: RAN2 consider joint adaptation of QoS split between the Tx remote UE and the U2U relay UE for meeting E2E PDB for individual packets per E2E RB.
Proposal 4: QoS split configuration for a respective E2E RB from the U2U relay UE to the Tx remote UE may include different ranges for per-hop PDBs for the first hop and second hop.
Proposal 5: SL MAC CE is used for indicating the expected range of per-hop PDB on respective hop from one to another between the Tx remote UE and the U2U relay UE.
Proposal 6: The L2 U2U relay UE controls whether the Tx remote UE is allowed to request a setup of a new SL relay RLC channel or not.
Proposal 7: The L2 U2U relay UE either configures the Tx remote UE with a maximum number of SL relay RLC channels the Tx remote UE is allowed to set up or indicates to the Tx remote UE whether the Tx remote UE is allowed to request the establishment of a new SL relay RLC channel or not.




