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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, the open issues common for MP scenario 1 and scenario 2 will be further discussed.
Discussion
Indirect path addition/change failure reporting
In RAN2#123bis meeting, regarding to the T420-like timer expiry, the following agreements were reached:
The remote UE reports the failure of indirect path addition/change to gNB at the expiry of new T420-like timer. 
If indirect path add/change failure is to be reported, at least include the indication of failure. FFS which message is used.

Based on the above agreements, two remaining issues should be further discussed for the T420-like time expiry:
· Issue 1: Which message can be used to report the indirect path addition/change failure?
· Issue 2: What failure indication should be included in the indirect path addition/change failure report?
For Issue 1, there are three options: 
· Option 1: SidelinkUEInformationNR message;
· Option 2: MCGFailureInformation message;
· Option 3: A new message.
For Option 1, in legacy Rel-17, SidelinkUEInformationNR can be used when PC5 RLF is detected. But it is not applicable for the relay UE Uu link failure since the failure happens on Uu not PC5. Furthermore, considering the interface between remote UE and relay UE is ideal not PC5, Option 1 is not applicable for scenario 2. Hence, Option 1 can be excluded.
For Option 1 and Option 3, considering it was agreed that both direct path and indirect path belong to MCG, hence, it is slightly prefers to reuse MCGFailureInformation message.
[bookmark: _Ref149656275]Proposal 1: When reporting indirect path failure, MCGFailureInformation message can be used.
For Issue 2, according to the current TS38.331, the following failure type was defined:
failureType-r16                   ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-r16,                                         bh-RLF-r16, spare1}  
For direct path failure, the case is same as legacy, no additional failure type is needed. While for the indirect path addition/change failure, in order to identify the Uu link of relay UE failure (for scenario 1), PC5 link between relay and remote UE failure (for scenario 1) and ideal link failure (for scenario 2), it had better introduce new failure types.
[bookmark: _Ref149656278]Proposal 2: Introducing new failure types (e.g., sl-Failure, n3c-IndirectPath-Failure, relayUu-Failure) in MCGFailureInformation message. 
Path activation/deactivation for scenario 1/2
In RAN2#121bis-e meeting, it was agreed to reuse primary path and primary RLC entity for MP split bearer.
	The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.


For legacy CA, SCells are configured by gNB via RRC signaling, and can be activated or deactivated via MAC CE in order to achieve power saving benefit. However, for multi-path scenario, direct path and indirect path can be in the same cell. Hence, the cell activation/deactivation concept is not suitable any more. Therefore, from the perspective of power saving, it is suggested to introduce path activation/deactivation mechanism. 
Similar as SCell activation/deactivation, path activation/deactivation can be implemented by MAC CE. Since Uu MAC CE can’t be transmitted to the remote UE via the indirect path. Path activation/deactivation can be done via MAC CE over direct path.
[bookmark: _Ref131767086][bookmark: _Ref145322557]Proposal 3: Path activation/deactivation is introduced for multi-path for scenario 1/2.
[bookmark: _Ref131767089][bookmark: _Ref145322561]Proposal 4: Introduce Path Activation/Deactivation MAC CE over direct path to control the activation/deactivation of indirect path.
PDCP duplication
Regarding to the PDCP duplication, in RAN2#122 meeting, the following agreements were reached:
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.
In RAN2#123 meeting, it was further agreed that:
In packet duplication for scenario 1, the PDCP entity need not indicate to the Uu RLC entity to discard the PDCP PDU when the PC5 RLC entity acknowledges the transmission of the PDCP PDU.  FFS if this requirement can be stronger (“shall not”), to be discussed in CR development.
In packet duplication for scenario 1, in the case where Uu RLC entity at the remote UE acknowledges the transmission
Furthermore, according to [Post123bis][420], all companies provided the answers agree that only one leg is applied to the indirect path. Hence, based on the above, there are still two open issues regarding to PDCP duplication needs further discussion:
· Issue 1: Whether CA duplication is applied to the direct path?
· Issue 2: In case of PDCP duplication, how many legs can be supported?
For Issue 1, in legacy Uu, UE can aggregate multiple serving cells. With the introduction of SL relay, it is not reasonable to restrict the direct path can only have one serving cell. That is to say, direct path can have multiple serving cells and CA duplication should be supported.
[bookmark: _Ref145322564]Proposal 5:  For scenario 1 and scenario 2, CA duplication can be supported in the direct path.
For Issue 2, based on the analysis on Issue 1, it is obvious that at most three legs can be supported: one on the indirect path and at most two on the direct path. 
[bookmark: _Ref145322573]Proposal 6:  For scenario 1 and scenario 2, if PDCP duplication is used, at most three duplication legs can be supported.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: When reporting indirect path failure, MCGFailureInformation message can be used.
Proposal 2: Introducing new failure types (e.g., sl-Failure, n3c-IndirectPath-Failure, relayUu-Failure) in MCGFailureInformation message.
Proposal 3: Path activation/deactivation is introduced for multi-path for scenario 1/2.
Proposal 4: Introduce Path Activation/Deactivation MAC CE over direct path to control the activation/deactivation of indirect path.
Proposal 5:  For scenario 1 and scenario 2, CA duplication can be supported in the direct path.
[bookmark: _GoBack]Proposal 6:  For scenario 1 and scenario 2, if PDCP duplication is used, at most three duplication legs can be supported.
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