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Introduction
In the TS 38.331, whether T310 and T313 should be combined is still FFS. And upon the ASN.1 review work is finished, the specification of 38.331 will be frozen. The timer is used for RLM which is a necessary procedure in EN-DC, thus this problem should be resolved.
Discussion
RLM related timers combination
In last meeting, agreement about RLM/RLF was made:
Agreements
1	RLM configuration and RLF related timers and constants are located as part of the SpCell configuration information (therefore a separate configuration from RRM)
FFS  Value range for T310/T313
The RLM configuration and RLF related timers and constants are located as part of the SpCell configuration information. The SpCell configuration spCellConfig is located in the CellGroupConfig. 
RRCReconfiguration-IEs ::= 			SEQUENCE {
	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. 
    -- In In EN-DC this field may only be present if the RRCReconfiguration
	-- is transmitted over SRB3. 
	radioBearerConfig						RadioBearerConfig	OPTIONAL, -- Need M

	-- Configuration of primary and secondary cell groups (Dual Connectivity):
	masterCellGroupConfig					CellGroupConfig		OPTIONAL, -- Need M
	secondaryCellGroupToAddModList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupConfig					OPTIONAL, -- Need M
	secondaryCellGroupToReleaseList			SEQUENCE (SIZE (1..maxSCellGroups)) OF CellGroupId
	OPTIONAL, -- Need M

	measConfig								MeasConfig		OPTIONAL, -- Need M


	lateNonCriticalExtension				OCTET STRING	OPTIONAL,
	nonCriticalExtension					SEQUENCE{}				OPTIONAL 
}

CellGroupConfig	::= 						SEQUENCE {
	cellGroupId									CellGroupId,

	-- Logical Channel configuration and association with radio bearers:
	rlc-BearerToAddModList 						SEQUENCE (SIZE(1..maxLCH)) OF LCH-Config						OPTIONAL,
	rlc-BearerToReleaseList						SEQUENCE (SIZE(1..maxLCH)) OF LogicalChannelIdentity			OPTIONAL,

	-- Parameters applicable for the entire cell group:
	mac-CellGroupConfig							MAC-CellGroupConfig												OPTIONAL,	-- Need M
	rlf-TimersAndConstants						RLF-TimersAndConstants											OPTIONAL,	-- Need M
	physical-CellGroupConfig					PhysicalCellGroupConfig											OPTIONAL,	-- Need M

	-- Serving Cell specific parameters (PCell and SCells)
	spCellConfig								SpCellConfig													OPTIONAL, 	-- Need M
	sCellToAddModList							SCellToAddModList												OPTIONAL,	-- Need M
	sCellToReleaseList							SCellToReleaseList												OPTIONAL	-- Need M
}

From the above ASN.1 structure of RRCReconfiguration, the CellGroupConfig can be used to configure the MCG or SCG. The spCellConfig can be used to configure the PCell as well as used to configure PSCell. That is the spCellConfig is unified for MCG and SCG configuration. From the unified structure point of view, one timer for RLM should be suggested. The UE can keep the timer in the cell group from which the timer is received. And combination of T310 and T313 also align with the agreement of combination of T304 and T307 which is also located in CellGroupConfig.
Proposal 1:  Due to spCellConfig is unified for MCG and SCG configuration, the T310 and T313 should be combined to one timer T310. The UE keeps T310 at the cell group from which the timer is received.
RLM related constants combination
If the T310 and T313 is combined to T310, the RLM related constants N310 and N313, N311 and N314 also should be combined to one constant which is kept by the UE for the cell group from which the constant is received. This combination corresponding to the combination of T310 and T313, also align to the unified structure. So N310 and N313 should be combined to one constant of N310, as well as N311 and N314 should be combined to one constant of N311, UE keeps N310 and N311 for the cell group from which the constants are received. 
Proposal 2: The RLM constant of N310 and N313, N311 and N314 should be combined to N310 and N311. UE keeps N310 and N311 at the cell group from which the constants are received.
Proposal 3: Network can configure different T310 and N310 N311 for MCG and each SCG in NR.
Conclusion
In this contribution, we discuss the combination of T310 and T313, N310 and N313 N311 and N314. And the following proposals are made:
Proposal 1:  Due to spCellConfig is unified for MCG and SCG configuration, the T310 and T313 should be combined to one timer T310. The UE keeps T310 at the cell group from which the timer is received.
Proposal 2: The RLM constant of N310 and N313, N311 and N314 should be combined to N310 and N311. UE keeps N310 and N311 at the cell group from which the constants are received.
Proposal 3: Network can configure different T310 and N310 N311 for MCG and each SCG in NR.
The following TP about ASN.1 review should be adopted.
Reference
[1] RAN2#100, Chairman notes.
[2] TS 38.331 – 101
Text Proposal
--------------------------------------------------------38.331 TP------------------------------------------------------------------
[bookmark: _Toc501138187][bookmark: _Toc500942623]5.3.5.5.1	General
The network configures the UE with a Master Cell Groups (MCG) and zero or one Secondary Cell Groups (SCG). For EN-DC, the MCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupsConfig IE. CellGroupConfig with cellGroupId 0 is used for the MCG.
The UE performs the following actions based on a received CellGroupConfig IE:
1>	if the received CellGroupConfig contains the spCellConfig with reconfigurationWithSync:
2> perform Reconfiguration with sync according to 5.3.5.5.2;
2> resume all suspended radio bearers and resume SCG transmission for all radio bearers, if suspended;
1>	if the CellGroupConfig contains the spCellConfig with spCellConfigDedicated:
           2> configure the SpCell as specified in 5.3.5.5.7;
 1>   if the CellGroupConfig contains the spCellConfig with the rlf-TimersAndConstants
2> configure the RLF timers for the cell group as specified in 5.3.5.5.6;
1>	if the CellGroupConfig contains the rlc-BearerToReleaseList:
2>	perform RLC bearer release as specified in 5.3.5.5.3;
1>	for each element in RLC-BeaererToAddModList:
2>	configure the RLC bearer as specified in 5.3.5.5.4;
1>	if the CellGroupConfig contains the mac-CellGroupConfig:
2>	configure the MAC entity of this cell group as specified in 5.3.5.5.5;
1>	if the CellGroupConfig contains the rlf-TimersAndConstants 
2>	configure the RLF timers for this cell group as specified in 5.3.5.5.6;
1>	if the CellGroupConfig contains the sCellToReleaseList:
2>	for each entry in the sCellToReleaseList:
3>	release the SCell as specified in 5.3.5.5.8;
1>	if the CellGroupConfig contains the spCellConfig:
2>	configure the SpCell as specified in 5.3.5.5.7;
1>	if the CellGroupConfig contains the sCellToAddModList:
2>	for each entry in the sCellToAddModList: 
3> add or modify the SCell as specified in 5.3.5.5.9;
[bookmark: _Toc501138188][bookmark: _Toc500942624]5.3.5.5.2	Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.
Editor’s Note: Master cell group config is not supported for EN-DC. FFS how to capture
1>	if the cellGroupId of the CellGroupConfig triggering the reconfiguration with sync is 0 (master cell group):
2>	stop timer T310, if running;
2>	stop timer T312, if running;
2>	start timer T304 with the timer value set to t304, as included in the reconfigurationWithSync;
1> else (secondary cell group):
2>	stop timer T313, if running;
2>	start timer T304 with the timer value set to t304, as included in the reconfigurationWithSync;
      1> stop timer T310 for that cell group, if running;
      1>start timer T304 for that cell group with the timer value set to t304, as included in the reconfigurationWithSync;
Editor’s Note: FFS_TODO: update below after L1 parameter email discussion
1>	if the carrierFreq is included:
2>	consider the target SpCell to be one on the frequency indicated by the carrierFreq with a physical cell identity indicated by the targetPhysCellId;
1>	else:
2>	consider the target SpCell to be one on the frequency of the source SpCell with a physical cell identity indicated by the targetPhysCellId;
[bookmark: _Toc501138192][bookmark: _Toc500942628]5.3.5.5.6	RLF Timers & Constants configuration
The UE shall:
1>	if the received rlfTimersAndConstants is set to release:
      2> stop timer T310 for that cell group, if running, and
[bookmark: OLE_LINK124][bookmark: OLE_LINK125]2>	use values for timers T310 and constants N310, N311, as included in ue-TimersAndConstants received in SystemInformationBlockType2 for that cell group;
Editor’s note: the SIB2 and the ue-TimersAndConstants is FFS, which may be modified according to the further agreement
1>	else:
2>	reconfigure the value of timers and constants in accordance with received rlfTimersAndConstants for that cell group;

[bookmark: _Toc501138214][bookmark: _Toc500942650]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 SpPCell from lower layers while T311 T304 of that cell group is not running: , and;
2> if the cellGroupId of the cell group is not 0, or
2>else if the cellGroupId of the cell group is 0 and T311 is not running:
3> start timer T310 for that cell group;
Editor’s Note: FFS: The following is wrong since according to other agreed TPs there is no T307 and no N313/T313. Rewrite the previous statement so that it applies to the PCell of any cell group. Remove the following. Update also PCell/PScell to SpCell 
1>	upon receiving N313 consecutive "out-of-sync" indications for the PSCell from lower layers while T304 is not running:
2>	start T313;
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. 
Editor’s Note: FFS: The naming of the timers.
[bookmark: _Toc501138215][bookmark: _Toc500942651]5.3.11.2	Recovery of physical layer problems
Upon receiving N311 consecutive "in-sync" indications for the SPpCell from lower layers while T310 of this cell grup is running, the UE shall:
1>	stop timer T310 for that cell group;
Editor’s Note: FFS: whether to support T312 for early RLF declaration in NR. Consider whether T310 and T313 can be combined into one timer, since only one is active at a time. If combined, procedure text need to be modified.
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.
[bookmark: _Toc501138216][bookmark: _Toc500942652]5.3.11.3	Detection of radio link failure
The UE shall:
1>	if the cellGroupId of the cell group is 0, and
2> if the upon T310 of that cell group expiry, 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>	if the cellGroupId of the cell group is not 0, and 
2> upon T3103 of that cell group 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:
2>	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. 
2>	initiate the SCG failure information procedure as specified in 5.7.34 to report SCG radio link failure;
[bookmark: _Toc501138285][bookmark: _Toc500942716]–	CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entites and of a primary cell (SpCell) and one or more secondary cells (SCells).
CellGroupConfig information element
-- ASN1START
-- TAG-CELL-GROUP-CONFIG-START

-- Configuration of one Cell-Group:
CellGroupConfig	::= 						SEQUENCE {
	cellGroupId									CellGroupId,

	-- Logical Channel configuration and association with radio bearers:
	rlc-BearerToAddModList 						SEQUENCE (SIZE(1..maxLCH)) OF LCH-Config						OPTIONAL,
	rlc-BearerToReleaseList						SEQUENCE (SIZE(1..maxLCH)) OF LogicalChannelIdentity			OPTIONAL,

	-- Parameters applicable for the entire cell group:
	mac-CellGroupConfig							MAC-CellGroupConfig												OPTIONAL,	-- Need M
 rlf-TimersAndConstants						RLF-TimersAndConstants	OPTIONAL	-- Need M
	physical-CellGroupConfig					PhysicalCellGroupConfig											OPTIONAL,	-- Need M

	-- Serving Cell specific parameters (PCell and SCells)
	spCellConfig								SpCellConfig													OPTIONAL, 	-- Need M
	sCellToAddModList							SCellToAddModList												OPTIONAL,	-- Need M
	sCellToReleaseList							SCellToReleaseList												OPTIONAL	-- Need M
}

CellGroupId ::=								INTEGER (1.. maxSCellGroups)


-- Configuration of one logical channel:
LCH-Config ::=								SEQUENCE {
	logicalChannelIdentity						LogicalChannelIdentity,

	-- Associate the logical channel with an SRB or a DRB:
	servedRadioBearer							INTEGER (1..32)													OPTIONAL,	-- Cond LCH-SetupOnly

	reestablishRLC								ENUMERATED {true}												OPTIONAL, 	-- Need N
	rlc-Config									RLC-Config														OPTIONAL,	-- Cond LCH-Setup

	mac-LogicalChannelConfig					LogicalChannelConfig											OPTIONAL	-- Cond LCH-Setup	
}

LogicalChannelIdentity ::= 					INTEGER (1..ffsValue)

-- Cell-Group specific L1 parameters
PhysicalCellGroupConfig ::=					SEQUENCE {
	-- Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH 
	-- reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule.
	-- Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section)
	-- Absence indicates that spatial bundling is disabled.
	harq-ACK-Spatial-BundlingPUCCH				ENUMERATED {true}												OPTIONAL	,	-- Need R

	-- Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH 
	-- reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule.
	-- Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section)
	-- Absence indicates that spatial bundling is disabled.
	harq-ACK-Spatial-BundlingPUSCH				ENUMERATED {true}												OPTIONAL	-- Need R

}


-- Serving cell specific MAC and PHY parameters for a SpCell:
SpCellConfig ::=						SEQUENCE {
	-- Parameters for the synchronous reconfiguration to the target SpCell:
	reconfigurationWithSync 			SEQUENCE {
		spCellConfigCommon					ServingCellConfigCommon,
		newUE-Identity						RNTI-Value,
		t304								ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000-v1310},
		rach-ConfigDedicated				RACH-ConfigDedicated												OPTIONAL	-- Need M
	}																											OPTIONAL,	-- Cond SpCellChange

	spCellConfigDedicated				ServingCellConfigDedicated
rlf-TimersAndConstants						RLF-TimersAndConstants	OPTIONAL	-- Need M
}


[bookmark: _Toc494150092]–	RLF-TimersAndConstants
Editor’s Note: FFS / TODO: Insert the RLF timers and related functionality. Check what is needed for EN-DC.
The RLF-TimersAndConstants IE is used to configure UE specific timers and constants. 
Editors note: the value of the T310/N310/N311 is FFS
RLF-TimersAndConstants information element
-- ASN1START
-- TAG-RLF-TIMERS-AND-CONSTANTS-START

RLF-TimersAndConstants::=                  SEQUENCE {
rlfTimersAndConstants       SetupRelease{
t310								ENUMERATED {
												ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},
		n310								ENUMERATED {
												n1, n2, n3, n4, n6, n8, n10, n20},
		n311							ENUMERATED {
												n1, n2, n3, n4, n5, n6, n8, n10},
		...
}
-- FFS / TODO: Add RRC parameters such as timers and constants.
}

-- TAG-RLF-TIMERS-AND-CONSTANTS-STOP
-- ASN1STOP

	RLF-TimersAndConstants field descriptions

	n3xy
Constants are described in section 7.3. n1 corresponds with 1, n2 corresponds with 2 and so on.

	t3xy
Timers are described in section 7.1. Value ms0 corresponds with 0 ms, ms50 corresponds with 50 ms and so on.




[bookmark: _Toc493510617][bookmark: _Toc501138347][bookmark: _Toc500942772]7.1.1	Timers (Informative)
	Timer
	Start
	Stop
	At expiry

	T304
	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 5.7.3.

	T310

	Upon detecting physical layer problems for the PSpCell 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 PSpCell, upon triggering the handover procedure receiving RRCReconfiguration with reconfigurationWithSync for that cell group and upon initiating the connection re-establishment procedure. if the T310 is kept in SCG, upon SCG release
	If the T310 is kept in MCG, If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 
If the T310 is kept in SCG, Inform E-UTRAN/NR about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.7.3.

	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 5.7.3.


[bookmark: _Toc470095886][bookmark: _Toc493510620][bookmark: _Toc501138350][bookmark: _Toc500942775]7.3	Constants
	Constant
	Usage

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

	N311
	Maximum number of consecutive "in-sync" indications for the PSpCell 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
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