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1	Introduction
As per the chair’s guidance on providing a list of open issues, the rapp has provided the following related to the control plane issues for U2U relays [1], captured as editor’s note:
Editor NOTE: For L2 based U2U relay, FFS if the QoS splitting requires AS signalling or can be done in upper layers.
Editor NOTE: It is FFS that the two conclusions on TX remote UE derivation for e2e SL-DRB do not exclude the involving information from gNB/preconfiguration/specified configuration.
Editor NOTE: It is FFS how the Relay UE derives second hop configuration for SL-DRB.
We address the issues as listed above and remaining open issues for the control plane of U2U relays.
[bookmark: _Ref178064866]2	Discussion
The descriptions below are written in the context of a source remote (SRC) UE communicating with one or more destination (DST) remote UEs via a relay UE (U2U relay).  
2.1 Open Issues
For the issue about whether QoS splitting requires AS signalling or can be done in upper layers, both options can work. But we have a preference to use upper layer signaling as this is in line with legacy procedures.
[bookmark: _Toc146839669]  Use upper layer signaling to handle the QoS splitting. 
[bookmark: _Toc146812255][bookmark: _Toc146812291][bookmark: _Toc146839670]For the FFS on whether the gNB/preconfiguration/specified configuration provides the SDAP/PDCP configuration or derives the first hop configuration, we believe that preconfiguration and specified configuration is sufficient. The following was already agreed in RAN2 for simplified gNB control in U2U relays:
RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.  Details are FFS, including whether some gNB control is needed for the in-coverage scenario and how/whether the gNB involvement can be simplified compared to U2N.
[bookmark: _Toc146812256][bookmark: _Toc146812292][bookmark: _Toc146839671]For U2U relays, as the traffic does not go through the network, it would not help to have network assistance for setting up the U2U links. Further, it can also lead to unnecessary delays when relying on the network especially in scenarios of public safety use cases. 
[bookmark: _Toc146839672]Remote UEs in any RRC state use preconfiguration/specified configuration to derive the SDAP/PDCP/first hop configuration. 
[bookmark: _Toc146812258][bookmark: _Toc146812294][bookmark: _Toc146839673]In keeping with the principle of simplified gNB control, it can also be confirmed that the gNB will not be involved in the QoS split aspects and it is left up to the U2U relay to perform the split. 
[bookmark: _Toc146839674]gNB is not involved in the QoS split procedure. 
[bookmark: _Toc146812260][bookmark: _Toc146812296][bookmark: _Toc146839675]For the FFS on how the relay UE derives the second hop configuration for SL-DRB, again, in keeping with the principle of simplified gNB control, it can be based on preconfiguration and specified configuration. 
[bookmark: _Toc146839676]Relay UEs in any RRC state use preconfiguration/specified configuration to derive the second hop configuration for SL-DRBs. 
[bookmark: _Toc146812262][bookmark: _Toc146812298][bookmark: _Toc146839677]The relay UE can consider the split QoS profile and the E2E QoS configuration as done via upper layer signaling to derive the second hop configuration. 
[bookmark: _Toc146839678]Relay UEs can consider the split QoS profile and E2E QoS configurations to derive the second hop configuration.  
2.3 Remaining Open Issues 
2.3.1 Multiplexing Over First Hop
[bookmark: _Toc131702075]Multiplexing of different destinations in the same RLC channel of the first hop is supported.
[bookmark: _Toc142336921][bookmark: _Toc146812264][bookmark: _Toc146812300][bookmark: _Toc146839679]From the source remote UEs perspective, the multiplexing of the data over the first hop can happen in two layers: 
a. [bookmark: _Toc142336922][bookmark: _Toc146812265][bookmark: _Toc146812301][bookmark: _Toc146839680]RLC-layer Multiplexing (RLC-Multiplex): This is related to the above agreement i.e., the data from the SRAP-layer can be multiplexed into the same RLC-channel. 
b. [bookmark: _Toc142336923][bookmark: _Toc146812266][bookmark: _Toc146812302][bookmark: _Toc146839681]MAC-layer Multiplexing (MAC-Multiplex): In addition, in the RAN2#121 meeting, there was also a discussion about multiplexing the data for different final destinations at the MAC-layer i.e., data from the different LCHs (different final destinations) can be multiplexed into the same grant. 
[bookmark: _Toc142336924][bookmark: _Toc146812267][bookmark: _Toc146812303][bookmark: _Toc146839682]In general, for sidelink without relaying, it would make sense to multiplex the data from the different logical channels as they are intended for the same destination. However, for U2U relaying, this is not the case. The different RLC channels/LCHs are associated with different (final) destinations in the second hop. 
[bookmark: _Toc142336925][bookmark: _Toc146812268][bookmark: _Toc146812304][bookmark: _Toc146839683][bookmark: _Toc131702076][bookmark: _Toc142336926][bookmark: _Toc146812269][bookmark: _Toc146812305]As a result, we believe there are issues when the source remote UE is always allowed to multiplex the data intended for different destinations over the first hop:
· [bookmark: _Toc131702077][bookmark: _Toc142336927][bookmark: _Toc146812270][bookmark: _Toc146812306][bookmark: _Toc146839684]For both RLC-Multiplex and MAC-Multiplex, as the different logical channels are associated with different (final) destination remote UEs, it is possible that low priority transmissions get a treatment above its indicated priority. Thereby degrading the performance of the other UEs in the system. In addition, as the source remote UE can communicate with multiple final destinations further exacerbating the problem.     
· [bookmark: _Toc131702078][bookmark: _Toc142336928][bookmark: _Toc146812271][bookmark: _Toc146812307][bookmark: _Toc146839685]For both RLC-Multiplex and MAC-Multiplex, in mode-2, the selection window (sl-SelectionWindow-r16) is configured independently for each priority value (sl-Priority-r16). In which case, it is possible that the sl-SelectionWindow-r16 are different for different (final) destination remote UEs i.e., T1 for destination remote UE1, T2 for destination remote UE2 and T1 < T2. The source remote UE can select resources for transmission using T2 in which case multiplexing would of data could result in the PDB not being satisfied for one of the (final) destination remote UEs. The same is also applicable for the case when a high priority data arrives for a different (final) destination UEs.
[bookmark: _Toc131702079][bookmark: _Toc142336929][bookmark: _Toc146812272][bookmark: _Toc146812308][bookmark: _Toc146839686]Based on our concerns above, we think RAN2 should discuss the issue of multiplexing of data associated with different (final) destination remote UEs. Although it is up to the source UE’s implementation whether to perform multiplexing, there should be some restrictions for when the UE is allowed to do so. 
[bookmark: _Toc142336930][bookmark: _Toc146812273][bookmark: _Toc146812309][bookmark: _Toc146839687]RAN2 to discuss restrictions for multiplexing data from different final destinations in the first hop. 
[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Use upper layer signaling to handle the QoS splitting.
Proposal 2	Remote UEs in any RRC state use preconfiguration/specified configuration to derive the SDAP/PDCP/first hop configuration.
Proposal 3	gNB is not involved in the QoS split procedure.
Proposal 4	Relay UEs in any RRC state use preconfiguration/specified configuration to derive the second hop configuration for SL-DRBs.
Proposal 5	Relay UEs can consider the split QoS profile and E2E QoS configurations to derive the second hop configuration.
Proposal 6	RAN2 to discuss restrictions for multiplexing data from different final destinations in the first hop.
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