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Introduction
In this document we provide an initial outline for NR procedure of Radio link failure related actions and the corresponding definition for the required timers and counters in 38.331. 
· It reflects the applicable agreements reached in the last RAN2 meeting. 
· It shows the support of both SA, EN-DC, but doesn’t show the support for NE-DC. 
It is intended to serve as baseline for further discussions with open issues to be solved in the upcoming RAN2 meetings. Furthermore, corresponding CR to 36.331 to support EN-DC is provided in the Annex. 
[bookmark: _Toc470095235][bookmark: _Toc485027698]Text Proposal 38.331
5.3.11	Radio link failure related actions
[bookmark: _Toc391370041]5.3.11.1	Detection of physical layer problems in RRC_CONNECTED
[bookmark: _Toc391370042]The UE shall:
1>	upon receiving N310 consecutive "out-of-sync" indications for the PCell from lower layers while T311 is not running:
2>	start timer T310;
1>	upon receiving N313 consecutive "out-of-sync" indications for the PSCell from lower layers while T307 is not running:
2>	start T313;
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. 
FFS: The naming of the timers. 
FFS: Whether physical layer monitoring and related autonomous actions also apply to other SCells besides PSCell.
5.3.11.2	Recovery of physical layer problems
[bookmark: _Toc391370043][bookmark: OLE_LINK57][bookmark: OLE_LINK65]Upon receiving N311 consecutive "in-sync" indications for the PCell from lower layers while T310 is running, the UE shall:
1>	stop timer T310;
FFS: whether to support T312 for early RLF declaration in NR.
NOTE 1:		In this case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the entire radio resource configuration.
NOTE 2:		Periods in time where neither "in-sync" nor "out-of-sync" is reported by layer 1 do not affect the evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.
Upon receiving N314 consecutive "in-sync" indications for the PSCell from lower layers while T313 is running, the UE shall:
1>	stop timer T313;
5.3.11.3	Detection of radio link failure
The UE shall:
1>	upon T310 expiry; or
1> upon random access problem indication from MCG MAC while T311 is not running; or
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 for an SRB or for an MCG or split DRB:
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;
FFS Whether indications related to beam failure recovery may affect the declaration of RLF.
FFS: How to handle RLC failure in CA duplication for MCG DRB and SRB. 
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, with release cause 'other';
2>	else:
3>	initiate the connection re-establishment procedure as specified in x.x.x;
The UE shall:
1>	upon T313 expiry; 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 for an SCG SRB, SCG or split DRB:
2>	consider radio link failure to be detected for the SCG i.e. SCG-RLF;
FFS: How to handle RLC failure in CA duplication for SCG DRB and SRB. 
2>	initiate the SCG failure information procedure as specified in 5.6.4 to report SCG radio link failure;



[bookmark: _Toc470095886]7.3	Timers
[bookmark: _Toc470095887]7.3.1	Timers (Informative)
	Timer
	Start
	Stop
	At expiry

	T307
	Reception of RRCConnectionReconfiguration message including MobilityControlInfoSCG
	Successful completion of random access on the PSCell, upon initiating re-establishment and upon SCG release
	Inform E-UTRAN/NR about the SCG change failure by initiating the SCG failure information procedure as specified in 5.6.4.

	T310

	Upon detecting physical layer problems for the PCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers for the PCell, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 

	T311

	[bookmark: OLE_LINK35][bookmark: OLE_LINK37]Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable NR cell or a cell using another RAT.
	Enter RRC_IDLE

	T313

	Upon detecting physical layer problems for the PSCell i.e. upon receiving N313 consecutive out-of-sync indications from lower layers
	Upon receiving N314 consecutive in-sync indications from lower layers for the PSCell, upon initiating the connection re-establishment procedure, upon SCG release and upon receiving RRCConnectionReconfiguration including MobilityControlInfoSCG
	Inform E-UTRAN/NR about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.6.4.



[bookmark: _Toc470095889]7.4	Constants
	Constant
	Usage

	N310
	Maximum number of consecutive "out-of-sync" indications for the PCell received from lower layers

	N311
	Maximum number of consecutive "in-sync" indications for the PCell received from lower layers

	N313
	Maximum number of consecutive "out-of-sync" indications for the PSCell received from lower layers

	N314
	Maximum number of consecutive "in-sync" indications for the PSCell received from lower layers




Annex: Text Proposal 36.331
5.3.11	Radio link failure related actions
[bookmark: _Toc470095236]5.3.11.1	Detection of physical layer problems in RRC_CONNECTED
The UE shall:
1>	upon receiving N310 consecutive "out-of-sync" indications for the PCell from lower layers while neither T300, T301, T304 nor T311 is running:
2>	start timer T310;
1>	if the UE is configured with NR serving cell(s) as SCG:
2>	perform detection of physical layer problems on PSCell as specified in TS 38.331 subclause 5.3.11.1.
1>	else: 
2>	upon receiving N313 consecutive "out-of-sync" indications for the PSCell from lower layers while T307 is not running,
3>	start T313;

NOTE:	Physical layer monitoring and related autonomous actions do not apply to SCells except for the PSCell.
[bookmark: _Toc470095237]5.3.11.2	Recovery of physical layer problems
Upon receiving N311 consecutive "in-sync" indications for the PCell from lower layers while T310 is running, the UE shall:
1>	stop timer T310;
1>	stop timer T312, if running;
NOTE 1:		In this case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the entire radio resource configuration.
NOTE 2:		Periods in time where neither "in-sync" nor "out-of-sync" is reported by layer 1 do not affect the evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.
1>	if the UE is configured with NR serving cell(s) as SCG:
2>	perform recovery of physical layer problems on PSCell as specified in TS 38.331 subclause 5.3.11.2;
1> else: 
2> upon receiving N314 consecutive "in-sync" indications for the PSCell from lower layers while T313 is running,
3> stop timer T313;

[bookmark: _Toc470095238]5.3.11.3	Detection of radio link failure
The UE shall:
1>	upon T310 expiry; or
1>	upon T312 expiry; or
1>	upon random access problem indication from MCG MAC while neither T300, T301, T304 nor T311 is running; or
1>	upon indication from MCG RLC that the maximum number of retransmissions has been reached for an SRB or for an MCG or split DRB:
2>	consider radio link failure to be detected for the MCG i.e. RLF;
2>	except for NB-IoT, store the following radio link failure information in the VarRLF-Report by setting its fields as follows:
3>	clear the information included in VarRLF-Report, if any;
3>	set the plmn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);
3>	set the measResultLastServCell to include the RSRP and RSRQ, if available, of the PCell based on measurements collected up to the moment the UE detected radio link failure;
3>	set the measResultNeighCells to include the best measured cells, other than the PCell, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected radio link failure, and set its fields as follows;
4>	if the UE was configured to perform measurements for one or more EUTRA frequencies, include the measResultListEUTRA;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring UTRA frequencies, include the measResultListUTRA;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring GERAN frequencies, include the measResultListGERAN;
4>	if the UE was configured to perform measurement reporting for one or more neighbouring CDMA2000 frequencies, include the measResultsCDMA2000;
4>	for each neighbour cell included, include the optional fields that are available;
NOTE 1:	The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.
3>	if detailed location information is available, set the content of the locationInfo as follows:
4>	include the locationCoordinates;
4>	include the horizontalVelocity, if available;
3>	set the failedPCellId to the global cell identity, if available, and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is detected;
3>	set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failure is detected;
3>	if an RRCConnectionReconfiguration message including the mobilityControlInfo was received before the connection failure:
4>	if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned an intra E-UTRA handover:
5>	include the previousPCellId and set it to the global cell identity of the PCell where the last RRCConnectionReconfiguration message including mobilityControlInfo was received;
5>	set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
4>	if the last RRCConnectionReconfiguration message including the mobilityControlInfo concerned a handover to E-UTRA from UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO:
5>	include the previousUTRA-CellId and set it to the physical cell identity, the carrier frequency and the global cell identity, if available, of the UTRA Cell in which the last RRCConnectionReconfiguration message including mobilityControlInfo was received;
5>	set the timeConnFailure to the elapsed time since reception of the last RRCConnectionReconfiguration message including the mobilityControlInfo;
3>	if the UE supports QCI1 indication in Radio Link Failure Report and has a DRB for which QCI is 1:
4>	include the drb-EstablishedWithQCI-1;
3>	set the connectionFailureType to rlf;
3>	set the c-RNTI to the C-RNTI used in the PCell;
3>	set the rlf-Cause to the trigger for detecting radio link failure;
2>	if AS security has not been activated:
3>	if the UE is a NB-IoT UE:
4>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
3>	else:
4>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
2>	else:
3>	initiate the connection re-establishment procedure as specified in 5.3.7;
The UE shall:
1>	if the UE is configured with NR serving cell(s) as SCG: 
2>	perform detection of radio link failure for the SCG as specified in TS 38.331 subclause 5.3.11.3.
1> else: 
12> upon T313 expiry; or
12> upon random access problem indication from SCG MAC; or
12> upon indication from SCG RLC that the maximum number of retransmissions has been reached for an SCG or split DRB:
23> consider radio link failure to be detected for the SCG i.e. SCG-RLF;
23> initiate the SCG failure information procedure as specified in 5.6.13 to report SCG radio link failure;
The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the radio link failure is detected, upon power off or upon detach.


