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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In multi-path, remote UE can connect to the same gNB via both direct and indirect path. There are two scenarios according to [1]. In scenario 1, indirect path reuses U2N relay. In scenario 2, indirect path uses ideal connection. In this contribution, we discuss open issues in both scenarios and give our proposals.
Discussion
Discussion on scenario 1
Following agreements were made regrading to the bearer mapping,
	For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
FFS CPDU submission; if legacy CPDU submission behaviour is supported, the primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for Scenario 1.



One open issue is whether SRB1 and SRB2 can be configured on different paths. In R17, spec already support SRB1 and SRB2 configured on direct or indirect path. Therefore, we don’t see much impact to support both cases. Therefore, it can be left to NW implementation. Furthermore, it’s possible that one SRB is configured on both path while the other is configure on only one path.
Proposal 1: SRB1 and SRB2 configured on different paths from one another is up to NW implementation.
NW may prefer to configure primary RLC entity on the path with higher reliability. If U2N relay discovery thresholds condition is fulfilled, remote UE is expected to be at the cell edge. The channel quality of direct path may be poor. The indirect path may be more reliable at cell edge. It may be more reliable to put PCell on indirect path. On the other hand, NW may prefer to configure primary RLC entity on direct to reduce the latency. Therefore, we understand primary RLC entity could be configured on either direct path or indirect path.
Proposal 2: Primary RLC entity of the MP split bearer could be configured on either direct path or indirect path.
In last meeting, it’s agreed the remote UE report the path failure on the other path if SRB1 is available. Regarding the indirect path failure, in legacy, relay UE in RRC_CONNECTED would send notification message to remote UE upon RLF, handover or RRC connection failure. Remote UE may consider indirect path failure upon reception of the notification message. In multipath, the notification procedure is still reused by relay UE. If remote UE receives the notification message, remote UE shall also report indirect failure via direct path if SRB1 is available on direct path. Otherwise, remote UE shall trigger RRC reestablishment.
Proposal 3: In case of reception of NotificationMessageSidelink, if SRB1 is available on direct path not suspended, remote UE triggers report to network via direct path to report the failure. Otherwise, remote UE triggers RRC reestablishment.
[bookmark: _Hlk131510220]Regarding the direct path failure, following failure type is supported, including RLF, RACH failure, RLC maximum retransmission number reached, T312 expiry, LBT failure, beam failure recovery failure, and reception of a BH RLF indication. Same failure type can be supported in direct path failure.
Proposal 4: In case of RACH failure, RLC maximum retransmission number reached, T312 expiry, LBT failure, beam failure recovery failure, and reception of a BH RLF indication on the direct path, if SRB1 is available on indirect path not suspended, remote UE triggers report to network via indirect path to report the failure.

FailureReportMCG-r16 ::=          SEQUENCE {
[bookmark: _Hlk131510328]    failureType-r16                   ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-r16, bh-RLF-r16, spare1}

[bookmark: _Hlk131510499]It’s unclear what info is reported in the failure report. Similar as SCG/MCG failure, remote UE shall indicate the failure cause to NW. NW can choose whether release or switch to another path based on the failure cause. Upon direct path failure, the cause value may include t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-r16, bh-RLF-r16. Upon indirect path failure, the cause value may include SL-RLF, relayUE-Uu-RRC-Failure, relayUE-HO, relayUE-Uu-RLF.
Additionally, UE can include measurement result of the candidate node to NW. If direct path fails, measurement result of the neighbour cell can be included. If indirect path fails, measurement result of candidate relay can be included.
Proposal 5: Upon path failure, remote UE can send path failure information to NW via SRB on the other path. Failure cause and measurement results can be included.
Proposal 6: The failure cause of direct path includes t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-r16, bh-RLF-r16.
Proposal 7: The failure cause of direct path includes SL-RLF, relayUE-Uu-RRC-Failure, relayUE-HO, relayUE-Uu-RLF.
On Uu, T316 is used to trigger RRC reestablishment. Similar timer can be introduced, if the path carrying primary RLC entity of the SRB fails. If UE receives path release or path switch during timer running, timer can be stopped. Upon timer expiry, UE shall trigger RRC reestablishment.
Proposal 8: If the path carrying primary RLC entity of the SRB fails, a timer is started upon transmission of failure information. If UE receives path release or path switch during timer running, timer can be stopped. Upon timer expiry, UE shall trigger RRC reestablishment.
It’s agreed PCell is always on the direct path. Therefore, remote UE shall acquire the SI of the PCell on the direct path. However, it’s agreed U2N relay UE can forward SIB1 in unsolicited way, upon SIB1 update or remote UE’s initial access. If U2N relay UE’s serving cell is different from direct path, U2N relay UE shall not forward SIB1 to remote UE in multipath.
Proposal 9: If U2N relay UE’s serving cell is different from remote UE’s PCell, U2N relay UE shall not forward SIB1 to remote UE in multipath.
It’s agreed for bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured. A PC5-RRC trigger is specified at least for other cases.
In R17, relay UE would set the cause value to emergency if emergency is set as the cause value in remote UE’s RRC setup/resume request message. However, in multipath, remote UE doesn’t sent RRC setup/resume request message to relay UE. Therefore, relay UE can’t determine which cause value should be set in its own RRC setup/resume request message. At least for emergency case, relay UE shall set emergency as cause value to avoid RRC setup/resume request rejected by gNB. One solution is for remote UE to indicate the cause value in the PC5-RRC message, if it’s emergency. Relay UE can set the same cause value as remote UE accordingly.
In legacy, the bearer configuration other than RLC0/1 should be configured by gNB after relay UE enter RRC_CONNECTED. This may introduce additional delay to set up multipath bearer or indirect path bearer. Alternatively, NW can send multipath/indirect bearer configuration to remote UE. Remote UE forwards the configuration via PC5-RRC message to relay UE. Upon reception of the configuration, relay UE can establish the multipath/indirect bearer. The delay can be reduced. 
Proposal 10: The PC5-RRC message can include remote UE’s RRC connection setup/resume cause value. Relay UE set the cause value in its own RRC connection setup/resume request accordingly.
Proposal 11: The PC5-RRC message can include multipath/indirect path bearer configuration from gNB. Relay UE establish multipath/indirect path bearer accordingly.
During R17 path switch, target relay UE in RRC_IDLE/RRC_INACTIVE may reselect to another cell before remote UE receives the path switch command. Since the new cell may not be prepared, the path switch would fail. To avoid such path switch failure, remote UE would declare path switch failure and trigger RRC reestablishment if target relay UE changes serving cell. During indirect path addition/change in multipath, similar issue exists. The difference is remote UE is still connected to gNB by direct path. Therefore, remote UE doesn’t need to trigger RRC reestablishment. But the indirect path addition/change would still fail. To avoid such failure, remote UE can suspend the indirect path addition and report the target relay UE’s serving cell change to gNB. gNB can decide to continue the path addition/change or change the target relay UE.
Proposal 12: During indirect path change/addition, if target relay UE’s serving cell changes, remote UE suspend the indirect path change/addition and report the target relay UE’s serving cell change to gNB.
Discussion on scenario 2
In last meeting it’s FFS whether following case can be supported for scenario 2,
	G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.


Case G implies there may be multiple relay UEs which can be connected with remote UE. Remote UE can change the relay UE dynamically. However, in RAN2 119 meeting, RAN2 assumes that the relation between remote UE and relay UE in scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope. Therefore, we understand there is no dynamic change on the relay UE in scenario 2.
Proposal 13: Following case is not supported,
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Another open issue is whether/how to have failure detection on scenario 2 and what’s the impact. We understand the relay UE and remote UE relation is static. Therefore, even if the ideal connection fails, there is no way for remote UE to recover the indirect path via another relay UE. So, we don’t see the possibility to support failure recovery in scenario 2. If the ideal connection fails, NW can acknowledge the failure by RLC. If the ideal connection is anchor path, UE would trigger RRC reestablishment. If the ideal connection is non-anchor path, NW can release the indirect path. It’s up to NW implementation and no spec impact is foreseen.
Proposal 14: RAN2 do not consider failure recover triggered by ideal connection failure.
Another issue is how to configure 1:1 bearer mapping. In current bearer configuration, each RLC can serve either SRB or DRB. In multipath, the RLC entity at relay UE can serve either relay UE’s RB or remote UE’s RB. The RLC configuration can be extended to indicate the RLC entity at relay UE serve which UE’s RB.
Proposal 15: The RLC configuration can be extended to indicate the RLC entity at relay UE serve which UE’s RB.
Conclusion
Based on the discussion in section 2, we have following proposals:
[bookmark: _In-sequence_SDU_delivery]For scenario 1:
Proposal 1: SRB1 and SRB2 configured on different paths from one another is up to NW implementation.
Proposal 2: Primary RLC entity of the MP split bearer could be configured on either direct path or indirect path.
Proposal 3: In case of reception of NotificationMessageSidelink, if SRB1 is available on direct path not suspended, remote UE triggers report to network via direct path to report the failure. Otherwise, remote UE triggers RRC reestablishment.
Proposal 4: In case of RACH failure, RLC maximum retransmission number reached, T312 expiry, LBT failure, beam failure recovery failure, and reception of a BH RLF indication on the direct path, if SRB1 is available on indirect path not suspended, remote UE triggers report to network via indirect path to report the failure.
Proposal 5: Upon path failure, remote UE can send path failure information to NW via SRB on the other path. Failure cause and measurement results can be included.
Proposal 6: The failure cause of direct path includes t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-r16, bh-RLF-r16.
Proposal 7: The failure cause of direct path includes SL-RLF, relayUE-Uu-RRC-Failure, relayUE-HO, relayUE-Uu-RLF.
Proposal 8: If the path carrying primary RLC entity of the SRB fails, a timer is started upon transmission of failure information. If UE receives path release or path switch during timer running, timer can be stopped. Upon timer expiry, UE shall trigger RRC reestablishment.
Proposal 9: If U2N relay UE’s serving cell is different from remote UE’s PCell, U2N relay UE shall not forward SIB1 to remote UE in multipath.
Proposal 10: The PC5-RRC message can include remote UE’s RRC connection setup/resume cause value. Relay UE set the cause value in its own RRC connection setup/resume request accordingly.
Proposal 11: The PC5-RRC message can include multipath/indirect path bearer configuration from gNB. Relay UE establish multipath/indirect path bearer accordingly.
Proposal 12: During indirect path change/addition, if target relay UE’s serving cell changes, remote UE suspend the indirect path change/addition and report the target relay UE’s serving cell change to gNB.

For scenario 2:
Proposal 13: Following case is not supported,
G. The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Proposal 14: RAN2 do not consider failure recover triggered by ideal connection failure.
Proposal 15: The RLC configuration can be extended to indicate the RLC entity at relay UE serve which UE’s RB.
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