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Introduction
In RAN2 #99 meeting the following agreements has been made for the user plane in case the RLF happens on the SCell when CA level duplication is employed:
Agreements:
-	RLC reports maxNumberofRLC retransmissions are reached to RRC.   
-	For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens

In this contribution, we discuss the details and remaining issues regarding SCell RLF for CA case.
[bookmark: _Ref178064866][bookmark: _GoBack]Discussion
In LTE [1], when CA is configured, the UE only has one RRC connection with the network. Further, at RRC connection establishment/re-establishment/handover, one serving cell provides the NAS mobility information, and at RRC connection re-establishment/handover, one serving cell provides the security input. This cell is referred to as the Primary Cell (PCell). In addition, depending on UE capabilities, Secondary Cells (SCells) can be configured to form together with the PCell a set of serving cells. The configured set of serving cells for a UE therefore always consists of one PCell and one or more SCells.
Based on this, when a radio link failure (RLF) is experienced on of the SCell (one or more) the follow principles are applied:
· Unlike SCells, PCell cannot be de-activated;
· Re-establishment is triggered when PCell experiences RLF, not when SCells experience RLF;
However, when it comes that a radio link failure is experienced and PDCP duplication for CA is activated, we have different behaviors in case the failure happens on the PCell or SCell. In fact, when the logical channels are mapped to the PCell (i.e., where is located also the RRC entity) reaching the maximum number of RLC transmission would trigger the RLF and thus the RRCConnectionReestablishment since the RRC entity may be not valid anymore. On the other hand, when the RLF is experienced on the SCell, triggering the RRCConnectionReestablishment may results unnecessary and in a signaling overhead since the RRC entity (that is located on the PCell) could be still be in place.
If RLF is detected only on a part of the carrier where CA is activated, triggering the RLF (i.e., SCGFailureInformation) and thus RRCConnectionReestablishment may be inefficient.
Therefore, when a RLF is detected on a logical channel restricted to SCell(s) the UE should report the SCell-RLF to the network that then can configure the UE to take the necessary actions (e.g., reconfiguration, addition, or removal of the SCell). The message used to report the SCell-RLF is different from SCG failure information because it is sent to the node serving the SCell ( e.g. SN in the case of EN-DC because CA level duplication is possible only for SCG bearers in this case, MN in the case of NE-DC because CA level duplication is possible only for MCG bearers in this case), while the SCG failure information is always sent to the MN.
RAN2 should  introduce a new message, e.g., named SCellRLFReport, for SCell RLF indication during CA level duplication.
Therefore,  in the case of EN-DC, once the RLF is detected on an SCell that is being used for CA level duplication, the UE behaviour has to be according to the following actions:
· Deactivate CA on the concerned SCell;
· Report the SCellRLFReport to the SN.
Therefore, according to the aforementioned actions, we propose:
Once an RLF on the SCell used for CA level duplication is detected, the UE should deactivate CA duplication on the concerned SCell, and report the SCellRLFReport message to the MN if the SCell belongs to the MN and to the SN if the Scell belongs to the SN.
On the other side, if an RLF on the PSCell used for CA level duplication is detected, this case should be treated as a normal SCG failure procedure. In this situation the UE shall follow the SCG radio link failure procedure and report the SCGFailureInformation message to the MN. Thus, we propose:
Once an RLF on the PSCell used for CA level duplication is detected, the UE should initiate the SCG radio link failure procedure and report the SCGFailureInformation message to the MN.
Include the provided TP in TS 38.331
Text Proposal (TS 38.331)
[bookmark: _Hlk503385553]START OF CHANGES
[bookmark: _Toc494149838]5.3.10.3	Detection of radio link failure
The UE shall:
1>	upon T310 expiry in PCell; or
1>	upon random access problem indication from MCG MAC while T311 is not running, or
Editor’s Note: FFS: Under which condition physical layer problems detection is performed, e.g. neither T300, T301, T304 nor T311 is running. It’s subject to the harmonization of the RRC procedures for RRC Connection establishment/resume/re-establishment and RRC connection reconfiguration. 
1>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
Editor’s Note: FFS whether maximum ARQ retransmission is only criteria for RLC failure.
2>	consider radio link failure to be detected for the MCG i.e. RLF;
Editor’s Note: FFS Whether indications related to beam failure recovery may affect the declaration of RLF.
Editor’s Note: FFS: How to handle RLC failure in CA duplication for MCG DRB and SRB. 
Editor’s Note: FFS: RLF related measurement reports e.g. VarRLF-Report is supported in NR. 
2>	if AS security has not been activated:
3>	perform the actions upon leaving RRC_CONNECTED as specified in x.x.x FFS_Ref, with release cause 'other';
2>	else:
3>	initiate the connection re-establishment procedure as specified in x.x.x FFS_Ref.
The UE shall:
1>	upon T310 expiry in SpCell; or
1>	upon random access problem indication from SCG MAC; or
1> upon indication from SCG RLC that the maximum number of retransmissions has been reached:
2> if the RLC is associated with an SCell that is being used for CA level duplication;
3> consider SCell radio link failure to be detected for the SCell i.e. SCell-RLF;
     3> initiate the SCell RLF report procedure as specified in 5.7.N to report SCell failure;
2>	else:
23>	consider radio link failure to be detected for the SCG i.e. SCG-RLF;
    Editor’s Note: FFS: How to handle RLC failure in CA duplication for SCG DRB and SRB. 
32>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure;

END OF CHANGES



[bookmark: _Toc491180882][bookmark: _Toc493510583]START OF CHANGES
5.7.N	SCell RLF Report
5.7.N.1	General


Figure 5.7.N.1-1: SCell RLF Report
The purpose of this procedure is to inform NR about an SCell failure the UE has experienced during CA level duplication, i.e., exceeding the maximum number of RLC retransmissions. 
[bookmark: _Toc487673320]5.7.N.2	Initiation
A UE initiates the procedure to report SCell RLF when SCell transmission is not suspended and when the following condition is met:
1> upon detecting that the maximum number of RLC retransmissions has been reached, in accordance with subclause 5.3.11.3, for an SCell that is being used for CA level duplication; 
Upon initiating the procedure, the UE shall:
1>	deactivate the CA level duplication on the SCell where the RLF was detected;
1>	initiate transmission of the SCellRLFReport message as specified in 5.7.N.3;
5.7.N.3	Actions related to transmission of SCellRLFReport message
The UE shall set the contents of the SCellRLFReport message as follows:
1>	if the UE initiates transmission of the SCellRLFReport message to provide SCell radio link failure information due to exceeding maximum of RLC retransmissions:
2> set the FailureReportSCell to include sCellIndex of the SCell where the RLF was detected;
The UE shall submit the SCellRLFReport message to lower layers for transmission.

END OF CHANGES


START OF CHANGES

[bookmark: _Toc491180896][bookmark: _Toc493510595][bookmark: _Toc491180900][bookmark: _Toc493510600]6.2.2	Message definitions
[bookmark: _Toc487673490]–	SCellRLFReport
The SCellRLFReport message is used to provide information regarding failures detected by the UE for an SCell in CA level duplication.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to NR
SCellRLFReport message
-- ASN1STA

SCellRLFReport-r15 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			scellRlfReport-r15 			SCellRLFReport-r15,
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

SCellRLFReport-r15 ::=	SEQUENCE {
	failureReportSCell-r15				FailureReportSCell-r15 			
}

FailureReportSCell-r15 ::= 			SEQUENCE {
	sCellIndex-r12						SCellIndex-r10
--FFS: If measurement report is to be included 
}

-- ASN1STOP

END OF CHANGES

Conclusion
In section 2 we made the following observations:
1. If RLF is detected only on a part of the carrier where CA is activated, triggering the RLF (i.e., SCGFailureInformation) and thus RRCConnectionReestablishment may be inefficient.
Based on the discussion in section 2 we propose the following:
1. RAN2 should  introduce a new message, e.g., named SCellRLFReport, for SCell RLF indication during CA level duplication. 
1. Once an RLF on the SCell used for CA level duplication is detected, the UE should deactivate CA duplication on the concerned SCell, and report the SCellRLFReport message to the MN if the SCell belongs to the MN and to the SN if the Scell belongs to the SN.
1. [bookmark: _In-sequence_SDU_delivery]Once an RLF on the PSCell used for CA level duplication is detected, the UE should initiate the SCG radio link failure procedure and report the SCGFailureInformation message to the MN.
1. Include the provided TP in TS 38.331
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