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1	Introduction
In sidelink U2N relay, if RRC reconfiguration fails at the U2N Relay UE may perform RRC connection re-establishment. The current 38.331 does not contain any specifications for this scenario, which means that the U2N remote UE can only detect the Uu connectivity issue with a significant delay.
This paper proposes solution alternatives for this problem.
2	Discussion
If RRC reconfiguration fails at the U2N Relay UE due to inability to comply with RRC Reconfiguration, the U2N Relay UE may perform RRC connection re-establishment (see clause 5.3.5.8.2 of TS 38.331), during which the U2N Relay UE releases remote/relay configuration and initiates cell selection procedure. 
Observation 1: The RRC reconfiguration failure breaks the relay connection.
In the current specification the U2N Relay UE’s reconfiguration failure will not trigger a notification procedure to the U2N remote UE (see clause 5.8.9.10.2). Thus, the remote UE is not aware of relay UE’s possible re-establishment, and the remote UE may continue communication with the network via the broken path. The remote UE is only able to detect the problem when PC5 RLF is detected, e.g., maximum RLC retransmission which is too late and will result in a long service break for the U2N remote UE.
Observation 2: Not specifying the handling of the RRC reconfiguration failure results in a long service break for the U2N remote UE.
Therefore, we think that handling of RRC reconfiguration failure of the U2N Relay UE should be specified in Rel-17. 
Proposal 1: RAN2 to agree that it is necessary to specify the handling of the L2 U2N Relay UE’s reconfiguration failure.
We have identified two simple ways to solve this problem without causing any ASN.1 change or backward compatibility issues. 
In alternative 1 the L2 U2N Relay UE sends a notification (NotificationMessageSidelink message) to the U2N Remote UE when the Uu RRC reconfiguration fails setting the indicationType to relayUE-Uu-RRC-Failure. The necessary changes in TS 38.331 can be found in Annex A1.
In alternative 2 the L2 U2N Relay UE sends a notification (NotificationMessageSidelink message) to the U2N Remote UE after the Uu RRC reestablishment and sets the indicationType according to the outcome of the recovery procedure: the U2N Relay UE sets the indicationType to relayUE-HO if the re-establishment was successful and sets the indicationType to relayUE-Uu-RRC-Failure for L2 U2N Relay UE’s RRC if the re-establishment was not successful. The necessary changes in TS 38.331 can be found in Annex A2. The advantage of this alternative is that it provides a more accurate indication of the Uu issue to the Remote UE.
Proposal 2: RAN2 to select the solution and endorse the appropriate version of the draft CRs from the Annex for handling of the L2 U2N Relay UE’s reconfiguration failure: 
Alternative 1: the L2 U2N Relay UE sends a notification (NotificationMessageSidelink message) when the Uu RRC reconfiguration fails (draft CR in Annex A1);
Alternative 2: the L2 U2N Relay UE sends a notification (NotificationMessageSidelink message) after the re-establishment procedure and sets the indicationType according to the outcome (e.g., serving cell change, re-eastablishment failed, etc.) of the re-establishment procedure (draft CR in Annex A2).
3	Conclusion
This document has made the following observations and proposals:
Observation 1: The RRC reconfiguration failure breaks the relay connection.
Observation 2: Not specifying the handling of the RRC reconfiguration failure results in a long service break for the U2N remote UE.
Proposal 1: RAN2 to agree that it is necessary to specify the handling of the L2 U2N Relay UE’s reconfiguration failure.
Proposal 2: RAN2 to select the solution and endorse the appropriate version of the draft CRs from the Annex for handling of the L2 U2N Relay UE’s reconfiguration failure: 
Alternative 1: the L2 U2N Relay UE sends a notification (NotificationMessageSidelink message) when the Uu RRC reconfiguration fails (draft CR in Annex A1);
Alternative 2: the L2 U2N Relay UE sends a notification (NotificationMessageSidelink message) after the re-establishment procedure and sets the indicationType according to the outcome (e.g., serving cell change, re-eastablishment failed, etc.) of the re-establishment procedure (draft CR in Annex A2).
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First Modified Subclause
[bookmark: _Toc60776783][bookmark: _Toc139045030][bookmark: _Toc139045343]5.3.5.8.2	Inability to comply with RRCReconfiguration
NOTE 00:	The UE behaviour specified in this clause does not apply to the following, and the UE ignores, i.e. does not take an action on and does not store, the fields that it does not support or does not comprehend:
-	The fields in ServingCellConfigCommon that are defined in Rel-16 and later.
-	The fields of searchSpaceMCCH and searchSpaceMTCH in PDCCH-ConfigCommon that are defined in Rel-17 and later.
The UE shall:
1>	if the UE is in (NG)EN-DC:
2>	if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB3;
3>	if the RRCReconfiguration message was received as part of ConditionalReconfiguration:
[bookmark: _Hlk65151589]4>	continue using the configuration used prior to when the inability to comply with the RRCReconfiguration message was detected;
3>	else:
4>	continue using the configuration used prior to the reception of RRCReconfiguration message;
3>	if MCG transmission is not suspended:
4>	initiate the SCG failure information procedure as specified in clause 5.7.3 to report SCG reconfiguration error, upon which the connection reconfiguration procedure ends;
3>	else:
4>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon which the connection reconfiguration procedure ends;
2>	else, if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB1;
3>	if the RRCReconfiguration message was received as part of ConditionalReconfiguration:
4>	continue using the configuration used prior to when the inability to comply with the RRCReconfiguration message was detected;
3>	else:
4>	continue using the configuration used prior to the reception of RRCReconfiguration message;
3>	initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon which the connection reconfiguration procedure ends.
1>	else if RRCReconfiguration is received via NR (i.e., NR standalone, NE-DC, or NR-DC):
2>	if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over SRB3;
NOTE 0:	This case does not apply in NE-DC.
3>	if the RRCReconfiguration message was received as part of ConditionalReconfiguration:
4>	continue using the configuration used prior to when the inability to comply with the RRCReconfiguration message was detected;
3>	else:
4>	continue using the configuration used prior to the reception of RRCReconfiguration message;
3>	if MCG transmission is not suspended:
4>	initiate the SCG failure information procedure as specified in clause 5.7.3 to report SCG reconfiguration error, upon which the connection reconfiguration procedure ends;
3>	else:
4>	initiate the connection re-establishment procedure as specified in clause 5.3.7, upon which the connection reconfiguration procedure ends;
2>	else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message received over the SRB1 or if the upper layers indicate that the nas-Container is invalid:
NOTE 0a:	The compliance also covers the SCG configuration carried within octet strings e.g. field mrdc-SecondaryCellGroupConfig. I.e. the failure behaviour defined also applies in case the UE cannot comply with the embedded SCG configuration or with the combination of (parts of) the MCG and SCG configurations.
NOTE 0b:	The compliance also covers the V2X sidelink configuration carried within an octet string, e.g. field sl-ConfigDedicatedEUTRA. I.e. the failure behaviour defined also applies in case the UE cannot comply with the embedded V2X sidelink configuration.
3>	if the UE is a L2 U2N Relay UE:
4>	send NotificationMessageSidelink to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.
3>	if the RRCReconfiguration message was received as part of ConditionalReconfiguration:
4>	continue using the configuration used prior to when the inability to comply with the RRCReconfiguration message was detected;
3>	else:
4>	continue using the configuration used prior to the reception of RRCReconfiguration message;
3>	if AS security has not been activated:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'
3>	else if AS security has been activated but SRB2 and at least one DRB or multicast MRB or, for IAB, SRB2, have not been setup:
4>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
3>	else:
4>	initiate the connection re-establishment procedure as specified in 5.3.7, upon which the reconfiguration procedure ends;
1>	else if RRCReconfiguration is received via other RAT (Handover to NR failure):
2>	if the UE is unable to comply with any part of the configuration included in the RRCReconfiguration message or if the upper layers indicate that the nas-Container is invalid:
3>	perform the actions defined for this failure case as defined in the specifications applicable for the other RAT.
NOTE 1:	The UE may apply above failure handling also in case the RRCReconfiguration message causes a protocol error for which the generic error handling as defined in clause 10 specifies that the UE shall ignore the message.
NOTE 2:	If the UE is unable to comply with part of the configuration, it does not apply any part of the configuration, i.e. there is no partial success/failure.
NOTE 3:	It is up to UE implementation whether the compliance check for an RRCReconfiguration received as part of ConditionalReconfiguration is performed upon the reception of the message or upon CHO, CPA and CPC execution (when the message is required to be applied).
Next Modified Subclause
[bookmark: _Toc83739906][bookmark: _Toc139045345]5.8.9.10.2	Initiation
The U2N Relay UE may initiate the procedure when one of the following conditions is met:
1>	upon Uu RLF as specified in 5.3.10;
1>	upon reception of an RRCReconfiguration including the reconfigurationWithSync;
1>	upon cell reselection;
1>	upon L2 U2N Relay UE's RRC connection failure including RRC connection reject as specified in 5.3.3.5 and 5.3.13.10, and T300 expiry as specified in 5.3.3.7, and RRC resume failure as specified in 5.3.13.5;
1>	upon L2 U2N Relay UE’s RRC reconfiguration failure as specified in 5.3.5.8.2;
[bookmark: _Toc139045346]5.8.9.10.3	Actions related to transmission of NotificationMessageSidelink message
The U2N Relay UE shall set the indication type as follows:
1>	if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RLF:
2>	set the indicationType as relayUE-Uu-RLF;
1>	else if the UE initiates transmission of the NotificationMessageSidelink message due to reconfiguration with sync:
2>	set the indicationType as relayUE-HO;
1>	else if the UE initiates transmission of the NotificationMessageSidelink message due to cell reselection:
2>	set the indicationType as relayUE-CellReselection;
1>	if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RRC connection establishment/Resume failure:; or
1>	if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RRC reconfiguration failure:
2>	set the indicationType as relayUE-Uu-RRC-Failure;
1>	submit the NotificationMessageSidelink message to lower layers for transmission.
End of Changes
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First Modified Subclause
[bookmark: _Toc60776809][bookmark: _Toc139045069][bookmark: _Toc60776781][bookmark: _Toc139045028]5.3.7.5	Reception of the RRCReestablishment by the UE
The UE shall:
1>	stop timer T301;
1>	consider the current cell to be the PCell;
[bookmark: _Hlk95514955]1>	update the KgNB key based on the current KgNB key or the NH, using the received nextHopChainingCount value, as specified in TS 33.501 [11];
1>	store the nextHopChainingCount value indicated in the RRCReestablishment message;
1>	derive the KRRCenc and KUPenc keys associated with the previously configured cipheringAlgorithm, as specified in TS 33.501 [11];
1>	derive the KRRCint and KUPint keys associated with the previously configured integrityProtAlgorithm, as specified in TS 33.501 [11].
1>	request lower layers to verify the integrity protection of the RRCReestablishment message, using the previously configured algorithm and the KRRCint key;
1>	if the integrity protection check of the RRCReestablishment message fails:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure', upon which the procedure ends;
1>	configure lower layers to resume integrity protection for SRB1 using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>	configure lower layers to resume ciphering for SRB1 using the previously configured algorithm and, the KRRCenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>	release the measurement gap configuration indicated by the measGapConfig, if configured;
1>	release the MUSIM gap configuration indicated by the musim-GapConfig, if configured;
1>	release the FR2 UL gap configuration indicated by the ul-GapFR2-Config, if configured;
1>	perform the L2 U2N Remote UE configuration procedure in accordance with the received sl-L2RemoteUE-Config as specified in 5.3.5.16;
1>	set the content of RRCReestablishmentComplete message as follows:
2>	if the UE has logged measurements available for NR and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>	include the logMeasAvailable in the RRCReestablishmentComplete message;
3>	if Bluetooth measurement results are included in the logged measurements the UE has available for NR:
4>	include the logMeasAvailableBT in the RRCReestablishmentComplete message;
3>	if WLAN measurement results are included in the logged measurements the UE has available for NR:
4>	include the logMeasAvailableWLAN in the RRCReestablishmentComplete message;
2>	if the sigLoggedMeasType in VarLogMeasReport is included:
3>	if T330 timer is running and the logged measurements configuration is for NR:
4>	set sigLogMeasConfigAvailable to true in the RRCReestablishmentComplete message;
3>	else:
4>	if the UE has logged measurements available for NR:
5>	set sigLogMeasConfigAvailable to false in the RRCReestablishmentComplete message;
2>	if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport or VarConnEstFailReportList and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport or in at least one of the entries of VarConnEstFailReportList:
3>	include connEstFailInfoAvailable in the RRCReestablishmentComplete message;
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report; or
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report of TS 36.331 [10] and if the UE is capable of cross-RAT RLF reporting and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report of TS 36.331 [10]:
3>	include rlf-InfoAvailable in the RRCReestablishmentComplete message;
2>	if the UE has successful handover information available in VarSuccessHO-Report and if the RPLMN is included in plmn-IdentityList stored in VarSuccessHO-Report:
3>	include successHO-InfoAvailable in the RRCReestablishmentComplete message;
1>	submit the RRCReestablishmentComplete message to lower layers for transmission;
1>	if the UE is a L2 U2N Relay UE and the RRC connection re-establishment is initiated due to RRC reconfiguration failure as specified in 5.3.5.8.2:
2>	send NotificationMessageSidelink to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.
1>	if SIB21 is provided by the PCell:
2>	if the UE initiated transmission of an MBSInterestIndication message during the last 1 second preceding detection of radio link failure:
3>	initiate transmission of an MBSInterestIndication message in accordance with 5.9.4;
1>	the procedure ends.
[bookmark: _Toc60776810][bookmark: _Toc139045070]5.3.7.6	T311 expiry
Upon T311 expiry, the UE shall:
1>	if the procedure was initiated due to radio link failure or handover failure:
2>	set the noSuitableCellFound in the VarRLF-Report to true;
1>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure'.;
1>	if the UE is a L2 U2N Relay UE and the RRC connection re-establishment is initiated due to RRC reconfiguration failure as specified in 5.3.5.8.2:
2>	send NotificationMessageSidelink to the connected L2 U2N Remote UE(s) in accordance with 5.8.9.10.
Next Modified Subclause
5.8.9.10.2	Initiation
The U2N Relay UE may initiate the procedure when one of the following conditions is met:
1>	upon Uu RLF as specified in 5.3.10;
1>	upon reception of an RRCReconfiguration including the reconfigurationWithSync;
1>	upon cell reselection;
1>	upon L2 U2N Relay UE's RRC connection failure including RRC connection reject as specified in 5.3.3.5 and 5.3.13.10, and T300 expiry as specified in 5.3.3.7, T311 expiry as specified in 5.3.7.7, and RRC resume failure as specified in 5.3.13.5;
1>	upon transmission of RRCReestablishmentComplete during L2 U2N Relay UE’s RRC connection re-establishment as specified in 5.3.7.5, which is initiated by RRC reconfiguration failure;
5.8.9.10.3	Actions related to transmission of NotificationMessageSidelink message
The U2N Relay UE shall set the indication type as follows:
1>	if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RLF:
2>	set the indicationType as relayUE-Uu-RLF;
1>	else if the UE initiates transmission of the NotificationMessageSidelink message due to reconfiguration with sync: or due to successful RRC connection re-establishment after RRC reconfiguration failure:
2>	set the indicationType as relayUE-HO;
1>	else if the UE initiates transmission of the NotificationMessageSidelink message due to cell reselection:
2>	set the indicationType as relayUE-CellReselection;
1>	if the UE initiates transmission of the NotificationMessageSidelink message due to Uu RRC connection establishment/Resume failure:; or 
1>	if the UE initiates transmission of the NotificationMessageSidelink message due to unsuccessful RRC connection re-establishment, i.e., T311 expiry:
2>	set the indicationType as relayUE-Uu-RRC-Failure;
1>	submit the NotificationMessageSidelink message to lower layers for transmission.
End of Changes




