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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In our understanding, the current indirect path failure type is redundant. In this contribution, we will address this issue.
Discussion
In Rel-17, the RRC state combinations between Relay UE and Remote UE is shown in the following table：
                                 Table-1 Relay/Remote UE RRC state combinations in R17
   [image: ]
Based on the above table, it is obvious that when Remote UE is in RRC_CONNECTED, Relay UE must be in RRC_CONNECTED. Only when Remote UE enters RRC_IDLE/INACTIVE, Relay UE can enter RRC_IDLE/INACTIVE.
With the introduction of Multi-path, the RRC state combinations between Relay UE and Remote UE should be further discussed. There is no doubt that both Relay and Remote UE in RRC_CONNECTED state should be supported. But it is unclear whether Relay UE can be in IDLE or INACTIVE when Remote UE is in RRC_CONNECTED. 
If Remote UE in RRC_CONNECTED, and NW force Relay UE into INACTIVE, the U2N Relay UE will: 
· Release Uu Relay RLC channel(s), if configured;
· Release PC5 Relay RLC channel(s), if configured;
· Release the SRAP entity, if configured.
If Remote UE in RRC_CONNECTED, and NW force Relay UE into IDLE, the U2N Relay UE will: 
· Release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs，Uu Relay RLC channels, PC5 Relay RLC channels and SRAP entity.
In our understanding, the above Relay UE behaviours are not expected in case of Multi-path. Hence, in our understanding, in case of multi-path, when Remote UE is in RRC_CONNECTED, Relay UE should be also in RRC_CONNECTED; otherwise, the indirect path cannot work.
Proposal 1: [C262]Suggest RAN2 to confirm that in case of multi-path scenario 1, when Remote UE is in RRC_CONNECTED, the Relay UE in indirect path should also stay in RRC_CONNECTED.
If Proposal 1 is confirmed, there is some problem on determining the indirect path failure type for multi-path scenario 1. In the following, this issue will be discussed in detail.
According to the current agreed CR of TS38.331, when indirect path failure is caused by NotificationMessageSidelink Sent by Relay UE, Remote UE should set the failureTypeIndirectPath according to the indicationType received in NotificationMessageSidelink. The corresponding description in TS38.331 is as below:
	[bookmark: _Toc156129972]5.7.3c.3	Failure type determination
[bookmark: _Hlk156165221]The L2 U2N Remote UE configured with SL indirect path shall set the indirect path failure type as follows:
1>	if the UE initiates transmission of the IndirectPathFailureInformation message due to T421 expiry in accordance with clause 5.3.5.16.1.3:
2>	set the failureTypeIndirectPath as t421-Expiry;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to reception of the NotificationMessageSidelink including indicationType, in accordance with clause 5.8.9.10.4:
2>	set the failureTypeIndirectPath as the value in indicationType received from NotificationMessageSidelink;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to sidelink radio link failure in accordance with clause 5.8.9.3:
2>	set the failureTypeIndirectPath as sl-Failure;
1>	if the target L2 U2N Relay UE (i.e., the UE indicated by sl-IndirectPathRelayUE-Identity in the received sl-IndirectPathAddChange) changes its serving PCell to a different cell from the target cell (i.e. the cell indicated by sl-IndirectPathCellIdentity in the received sl-IndirectPathAddChange) before path addition or change:
2>	set the failureTypeIndirectPath as indirectPathAddChangeFailure;


The mapping between failureTypeIndirectPath and indicationType in NotificationMessageSidelink are marked as below:
	NotificationMessageSidelink-r17-IEs ::=   SEQUENCE {
    indicationType-r17                        ENUMERATED {
                                                  relayUE-Uu-RLF, relayUE-HO, relayUE-CellReselection,
                                                  relayUE-Uu-RRC-Failure
}                                          

	
FailureReportIndirectPath-r18 ::=             SEQUENCE {
    failureTypeIndirectPath-r18                   ENUMERATED {t421-Expiry,sl-Failure,n3c-Failure, relayUE-Uu-RLF, 
                                                              relayUE-CellReselection, relayUE-Uu-RRC-Failure, indirectPathAddChangeFailure, spare} OPTIONAL,
    sl-MeasResultServingRelay-r18                 OCTET STRING                                     OPTIONAL,
                                                                                          -- Contains PC5 SL-MeasResultRelay-r17
    sl-MeasResultsCandRelay-r18                   OCTET STRING                                     OPTIONAL,
    n3c-RelayUE-InfoList-r18                      SEQUENCE (SIZE (0..8)) OF N3C-RelayUE-Info-r18                         OPTIONAL,
    ...


Based on Proposal 1, for multi-path scenario 1, if Remote UE is in RRC_CONNECTED state, the Relay UE must also in RRC_CONNECTED state. When Remote UE is in RRC_CONNECTED state, only HO and Uu RLF can happen considering that cell reselection and Relay UE Uu RRC failure can only happen when Relay UE is in RRC_IDLE/IANCTIVE. Hence, RRC_CONNECTED Relay UE will not indicate relayUE-CellReselection and relayUE-Uu-RRC-Failure in the message of NotificationMessageSidelink. Hence, it should remove relayUE-CellReselection and relayUE-Uu-RRC-Failure from failureTypeIndirectPath. In addition, relayUE-HO should be added in failureTypeIndirectPath.
Proposal 2: [C262]Remove relayUE-CellReselection and relayUE-Uu-RRC-Failure from failureTypeIndirectPath, and add relayUE-HO in failureTypeIndirectPath.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: [C262]Suggest RAN2 to confirm that in case of multi-path scenario 1, when Remote UE is in RRC_CONNECTED, the Relay UE in indirect path should also stay in RRC_CONNECTED.
Proposal 2: [C262]Remove relayUE-CellReselection and relayUE-Uu-RRC-Failure from failureTypeIndirectPath, and add relayUE-HO in failureTypeIndirectPath.
The corresponding TP for Proposals 2 is attached in section 4.
Text Proposal

-------------------------------------------------------------------- Start of the text proposal of Proposal 2   ------------------------------------------------------------------------------------
[bookmark: _Toc156130216]–	IndirectPathFailureInformation
The IndirectPathFailureInformation message is used to provide information regarding indirect path failure detected by the MP remote UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
IndirectPathFailureInformation message
-- ASN1START
-- TAG-INDIRECTPATHFAILUREINFORMATION-START

IndirectPathFailureInformation-r18 ::=        SEQUENCE {
    criticalExtensions                            CHOICE {
        indirectPathFailureInformation-r18            IndirectPathFailureInformation-r18-IEs,
        criticalExtensionsFuture                      SEQUENCE {}
    }
}

IndirectPathFailureInformation-r18-IEs ::=    SEQUENCE {
    failureReportIndirectPath-r18                 FailureReportIndirectPath-r18                    OPTIONAL,
    lateNonCriticalExtension                      OCTET STRING                                     OPTIONAL,
    nonCriticalExtension                          SEQUENCE {}                                      OPTIONAL
}

FailureReportIndirectPath-r18 ::=             SEQUENCE {
    failureTypeIndirectPath-r18                   ENUMERATED {t421-Expiry,sl-Failure,n3c-Failure, relayUE-Uu-RLF, relayUE-HO
                                                              relayUE-CellReselection, relayUE-Uu-RRC-Failure, indirectPathAddChangeFailure, spare2, spare1} OPTIONAL,
    sl-MeasResultServingRelay-r18                 OCTET STRING                                     OPTIONAL,
                                                                                          -- Contains PC5 SL-MeasResultRelay-r17
    sl-MeasResultsCandRelay-r18                   OCTET STRING                                     OPTIONAL,
    n3c-RelayUE-InfoList-r18                      SEQUENCE (SIZE (0..8)) OF N3C-RelayUE-Info-r18                         OPTIONAL,
    ...
}

-- TAG-INDIRECTPATHFAILUREINFORMATION-STOP
-- ASN1STOP

	IndirectPathFailureInformation field descriptions

	failureTypeIndirectPath
The field indicates the failure type of the indirect path failure.

	n3c-RelayUE-InfoList
Information of available N3C relay UE(s).

	sl-MeasResultsCandRelay
Measurement result(s) of candiate L2 U2N relay UE(s).

	sl-MeasResultServingRelay
Measurement result of serving L2 U2N relay UE.



------------------------------------------------------------------------ End of the text proposal of Proposal 2 ---------------------------------------------------------------------------------
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