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[bookmark: _Ref488331639]Introduction
During the previous two meetings, RAN2 has made the following agreement regarding to SL U2N multi-path relay
	Progress made in RAN2#121bis-e

· The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.
· In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.
· Non-split SRB1 and 2 over indirect path is not supported in Scenario 2.
· Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.
· If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.
· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.
· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.
· when primary RLC entity of split SRB1 is on direct path 
· when non-split SRB1 is configured on direct path
· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 2.
· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2.
· when primary RLC entity of split SRB1 is on direct path 
· when non-split SRB1 is configured on direct path
· The bearer type configuration is provided per SRB.  It is up to network implementation whether to configure SRB1 and SRB2 with same or different bearer types (within the bearer types that are supported).
· FFS if there are cases where the configuration of non-split SRBs over indirect path is useful.
· In scenario 2, if both remote and relay UE are in RRC_CONNECTED, the remote UE reports relay UE’s ID to gNB for indirect path addition.  Need for reporting in the idle/inactive case can be further discussed.  FFS what ID is used.
· WA: For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.
· A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment.  FFS whether to apply the same behaviour 1) when the relay UE informs the remote UE of HO; 2) When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.  This agreement does not imply any conclusion on non-split SRB1 on indirect path.
· A remote UE in multipath that is released to RRC_IDLE/RRC_INACTIVE can apply legacy cell/relay selection behaviour, thus moving to single-path operation on either path according to implementation.
· LS to SA2 on authorization for multi-path Scenario 2 is approved in [105].




	Progress made in RAN2#122
· For Scenario-1/2, PDCP duplication of DRB is controlled by legacy Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE delivered via direct path.
· For Scenario-1/2, RRC sets the initial state of PDCP duplication for split SRB/DRB as in legacy.
· For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message. FFS on whether additional IE needs to be introduced.
· For Scenario-1/2, if MCGFailureInformation is agreed for direct path failure recovery in P5, reuse T316 timer for the direct path failure recovery.
· For Scenario-1/2, confirm the WA that: for a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/INACTIVE. No spec impact is foreseen.
· For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.
· For Scenario-1/2, optionally configure UL data split threshold for split DRB. Usage of the threshold follows legacy behavior.
· For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.
· For Scenario-1, use T304-like timer for direct path addition and change. FFS on expiry behavior.
· For Scenario-1, use T420-like timer for indirect path addition and change. FFS on stop condition and expiry behavior.
· FFS if these two timers are new or reuse the existing timers.
· WA: For scenario 2, remote-UE reports the RRC_CONNECTED relay-UE C-RNTI and serving cell ID (e.g., NCGI) for indirect path addition.
· LS to SA3 to check if there is any security concern with the WA is approved in [209].
· WA: For Scenario-1/2, MP remote UE is configured with a single cell group, i.e., MCG, for the direct path, and SL configuration, for the indirect path.
· WA: For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path.  This does not preclude having the case where the UE switches the primary path to the indirect path for reporting after direct path failure.
· For scenario 1, SRB1 and SRB2 are not decoupled in terms of support of non-split SRB on indirect path; i.e., if SRB1 can be supported on indirect path, so can SRB2.
· For Scenario-1, mode-1 scheduling for remote UE is supported at least for intra-DU case, with the SR/BSR and grant sent on the direct path; whether it is supported for inter-DU case is up to R3, but R2 do not intend to make specification changes to support this case, and for specification purposes RAN2 intend to model it as a single MAC entity at the UE. 
· LS to R3 to notify this conclusion, with “take into account” action is approved in [212].



It can be observed that most of the work has been finished. However, there are still some leftover issues where we will address them in this contribution.
Discussion
U2U configuration
During last meeting, it has been agreed that authorization for L2 U2U relay operation is supported, while whether dedicated configuration for U2U relay would be supported is for further studied. 
Different from U2N relay, the service of U2U relay does not involve network to be as transmitter or receiver. Therefore, whether UE needs to access into RRC state or not will not interrupt the service continuity. On the other hand, it would be more power efficient for U2U UE to perform service in RRC_IDLE/INACTIVE state as long as possible. Therefore, there is beneficial if dedicated configuration is not supported for U2U relay/remote UE so that the UE does not need to access into RRC_CONNECTED state very often.
[bookmark: _Toc141868717]It is more power efficient for U2U relay/remote UE if dedicated configuration is not supported so that U2U relay/remote UE can stay in RRC_IDLE/INACTIVE as long as possible.
[bookmark: _Toc141868720]RAN2 does not support dedicated configuration for L2 U2U relay/remote UE

Bearer configuration for SRB
During last meeting, it has been agreed that for E2E SL-SRB configuration of U2U relay, specified PDCP configuration is used. That is because even U2U relay UE performs QoS split, it will not affect the PDCP configuration since it is end to end PDCP. However, for SRAP and RLC configuration, which are hop by hop, would be affected by the QoS split condition. On the other hand, due to the preference of not to support dedicated configuration for L2 U2U relay/remote UE, the extreme flexible configuration is not possible. So specified configuration seems more appropriate in this case. In details, a set of specified configuration of SRAP and RLC would be applied for SL-SRB in U2U.
However, since it is U2U relay UE who is going to perform QoS split. In this case, network does not know how the QoS split is performed. So how to allow U2U remote UE know which set of specified SRAP and RLC configuration would be used after the QoS split is performed should be considered. In details, there are two ways to implemented:
· Network also provide a mapping relationship between the QoS split range and corresponding applied specified SRAP and RLC configuration. When U2U remote UE get the split QoS, it will check the mapping and find the range of which its split QoS fall in. Then it will use the corresponding specified SRAP and RLC configuration for this SL-SRB.
· QoS split behaviour should also be specified, so that in the specified configuration, it will include corresponding specified QoS split. In this case, U2U relay UE will not freely perform QoS split. On the other hand, U2U relay UE will choose the most appropriate specified QoS split way to use. Correspondingly, U2U remote UE will use the corresponding specified SRAP and RLC configuration for this SL-SRB.
As mentioned above, since network cannot provide flexible SRAP and RLC configuration, U2U remote UE will only use the specified configuration. So the above two implementation way will not have any difference in the performance.
In that case, alt 2 is more preferred since it would decrease the complexity of UE implementation. However, companies’ preference should still be checked on whether it is allowed to have specified QoS split behaviour.
[bookmark: _Toc141868721]RAN2 use specified SRAP and RLC configuration for SL-SRB.
[bookmark: _Toc141868718]Specified QoS split behaviour will decrease the complexity of UE implementation while not introduce any performance drawback.
[bookmark: _Toc141868722]RAN2 should discuss whether it is allowed to have specified QoS split behaviour of U2U Relay UE.
Short ID assignment
During last meeting, there was q quick offline discussion[1] on the assignment of short ID used for U2U. Whether to allow hop-by-hop assignment or globally assignment. Since only single-hop U2U relay would be supported in this release, so there would be no big differentiation of the both alternatives. However, if multi-hop relay is going to be supported in the next release, some more risk of the ID collision would be introduced if hop-by-hop ID assignment is applied. So in order to avoid any potential forwarding compatibility issue，it is suggested to apply the global assignment of short ID.
[bookmark: _Toc141868723]It is suggested to apply global assignment of short ID.
Conclusion and Proposal
In this paper, we have discussed the remaining issue of U2U relay, a brunch of observations and proposals are listed below:
Observation 1	It is more power efficient for U2U relay/remote UE if dedicated configuration is not supported so that U2U relay/remote UE can stay in RRC_IDLE/INACTIVE as long as possible.
Observation 2	Specified QoS split behaviour will decrease the complexity of UE implementation while not introduce any performance drawback.

Proposal 1	RAN2 does not support dedicated configuration for L2 U2U relay/remote UE
Proposal 2	RAN2 use specified SRAP and RLC configuration for SL-SRB.
Proposal 3	RAN2 should discuss whether it is allowed to have specified QoS split behaviour of U2U Relay UE.
Proposal 4	It is suggested to apply global assignment of short ID.
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