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1   Introduction
In RAN4 #72bis meeting, RAN4 discussed the RRM measurement related issues based on RAN2 LS [1], and replied in [2]. Regarding which DRX cycle to be used for determining the requirement of the measurement accuracy, RAN4 did not decide which solution should be used for inter-freq measurement. They will make the final decision in RAN4#73 meeting. To be safe, RAN4 asked RAN2 to start the signaling design for option 2, i.e.  DRX cycle which is used for determining the requirement of the measurement accuracy is decided by NW signaling per UE. 

In this paper, we discuss how to design the signaling for option 2 mentioned in RAN4 LS, and provide the corresponding TP in Annex. 

2   Discussion

Based on the RAN4 LS, the option 2 is that:

·  The network indicates which DRX cycle shall be used for determining the requirement of the measurement accuracy;

· The signalling is per UE not per frequency. 

Observation 1: The indication is configured per UE instead of per frequency.

Considering the purpose of this indication, we suggest to use the name “drx-CycleForInterFreqMeas” for the new indication and with ENUMERATED {mcg-DRX-Cycle, scg-DRX-Cycle}.

There can be two alternatives to introduce new field drx-CycleForInterFreqMeas in TS36.331:
· Alternative 1: new field drx-CycleForInterFreqMeas is added into the MeasConfig 
The MeasConfig IE defined in TS 36.331 is used to specify measurements to be performed by the UE, which covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps. Since the new field drx-CycleForInterFreqMeas is used to indicate which DRX cycle shall be used for inter-frequency measurement, and it is per UE configuration, it fits the purpose of MeasConfig IE well. One question is how to handle the new field drx-CycleForInterFreqMeas if SCG is removed? Do we need to remove the new field? Or just set it to MCG DRX cycle? To reduce the signalling size, we would prefer to set it to MCG DRX cycle upon the removal of SCG. Therefore the condition of the field can be “Need ON”.
Observation 2: new field drx-CycleForInterFreqMeas can be Need ON.
· Alternative 2: new field drx-CycleForInterFreqMeas is added into the scg-Configuration-r12 

The new field drx-CycleForInterFreqMeas is only applicable for DC. If SCG does not exist, UE can only use MCG DRX cycle for inter-frequency measurement. If the new field drx-CycleForInterFreqMeas is configured as in the Alternative 1, the network has to remove it by adding MeasConfig upon the removal of the SCG. To solve this problem, one way is to add the field drx-CycleForInterFreqMeas into scg-Configuration-r12 IE. It will be released automatically upon the removal of SCG configuration. The Need code of the new field for this alternative can also be Need ON.
Observation 3: new field drx-CycleForInterFreqMeas can be added into the MeasConfig or the scg-Configuration-r12 and with Need ON.
Based on the above analysis, the new field can be defined as:

Observation 4: new field drx-CycleForInterFreqMeas can be defined as:


drx-CycleForInterFreqMeas-r12


ENUMERATED {mcg-DRX-Cycle, scg-DRX-Cycle}




OPTIONAL,
-- Need ON
Corresponding Text Proposals are provided in Annex A and B. 
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6.3.5 Measurement information elements
………
-        MeasConfig

The IE MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps. 
MeasConfig information element
-- ASN1START

MeasConfig ::=





SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need ON


measObjectToAddModList



MeasObjectToAddModList



OPTIONAL,
-- Need ON


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need ON


reportConfigToAddModList


ReportConfigToAddModList


OPTIONAL,
-- Need ON


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need ON


measIdToAddModList




MeasIdToAddModList




OPTIONAL,
-- Need ON


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need ON


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need ON


s-Measure






RSRP-Range






OPTIONAL,
-- Need ON


preRegistrationInfoHRPD



PreRegistrationInfoHRPD



OPTIONAL, 
-- Need OP


speedStatePars


CHOICE {



release







NULL,



setup







SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




timeToTrigger-SF




SpeedStateScaleFactors



}


}

















OPTIONAL,
-- Need ON


...,


[[
measObjectToAddModList-v9e0


MeasObjectToAddModList-v9e0

OPTIONAL
-- Need ON


]],
[[  drx-CycleForInterFreqMeas-r12

ENUMERATED {mcg-DRX-Cycle,scg-DRX-Cycle}
OPTIONAL,

-- Need ON 

]]

}
MeasIdToRemoveList ::=



SEQUENCE (SIZE (1..maxMeasId)) OF MeasId

MeasObjectToRemoveList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

ReportConfigToRemoveList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId
-- ASN1STOP

	MeasConfig field descriptions

	measGapConfig

Used to setup and release measurement gaps.

	measObjectToAddModList

If E-UTRAN includes measObjectToAddModList-v9e0 it includes the same number of entries, and listed in the same order, as in measObjectToAddModList (i.e. without suffix).

	measIdToRemoveList

List of measurement identities to remove.

	measObjectToRemoveList

List of measurement objects to remove.

	PreRegistrationInfoHRPD
The CDMA2000 HRPD Pre-Registration Information tells the UE if it should pre-register with the CDMA2000 HRPD network and identifies the Pre-registration zone to the UE.

	reportConfigToRemoveList

List of measurement reporting configurations to remove.

	s-Measure

PCell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value “0” indicates to disable s-Measure.

	timeToTrigger-SF

The timeToTrigger in ReportConfigEUTRA and in ReportConfigInterRAT are multiplied with the scaling factor applicable for the UE’s speed state.

	drx-CycleForInterFreqMeas-r12

The field indicates which DRX cycle is used for determining the requirement of the measurement accuracy as described in TS 36.133 [16]. The value mcg-DRX-Cycle means MCG DRX cycle is used. The value scg-DRX-Cycle means SCG DRX cycle is used.


Annex B ( Alternative 2) 
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6.2.2 Message definitions

………
–
RRCConnectionReconfiguration
The RRCConnectionReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including any associated dedicated NAS information and security configuration.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measConfig






MeasConfig





OPTIONAL,
-- Need ON


mobilityControlInfo




MobilityControlInfo



OPTIONAL,
-- Cond HO


dedicatedInfoNASList



SEQUENCE (SIZE(1..maxDRB)) OF












DedicatedInfoNAS


OPTIONAL,
-- Cond nonHO


radioResourceConfigDedicated

RadioResourceConfigDedicated
OPTIONAL, -- Cond HO-toEUTRA


securityConfigHO




SecurityConfigHO



OPTIONAL,
-- Cond HO


nonCriticalExtension



RRCConnectionReconfiguration-v890-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v890-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



RRCConnectionReconfiguration-v920-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v920-IEs ::= SEQUENCE {


otherConfig-r9





OtherConfig-r9




OPTIONAL,
-- Need ON


fullConfig-r9





ENUMERATED {true}



OPTIONAL,
-- Cond HO-Reestab


nonCriticalExtension



RRCConnectionReconfiguration-v1020-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v1020-IEs ::= SEQUENCE {


sCellToReleaseList-r10



SCellToReleaseList-r10


OPTIONAL,
-- Need ON


sCellToAddModList-r10



SCellToAddModList-r10


OPTIONAL,
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v1130-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v1130-IEs ::= SEQUENCE {


systemInfomationBlockType1Dedicated-r11
OCTET STRING (CONTAINING SystemInformationBlockType1)


















OPTIONAL,
-- Need ON


nonCriticalExtension



RRCConnectionReconfiguration-v12xy-IEs
OPTIONAL
}

RRCConnectionReconfiguration-v12xy-IEs ::= SEQUENCE {


wlan-OffloadDedicated-r12



CHOICE {


release 







NULL,



setup








SEQUENCE {




wlan-OffloadConfig-r12



WLAN-OffloadConfig-r12,



t350-r12







ENUMERATED {min5, min10, min20, min30, min60,












 min120, min180, spare1}


OPTIONAL-- Need ON


}

}
















OPTIONAL,

-- Need ON

scg-Configuration-r12



SCG-Configuration-r12


OPTIONAL, 
-- Need ON


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

PSCell-r12 ::=




SEQUENCE {


sCellIndex-r12





SCellIndex-r10,


cellIdentification-r12



SEQUENCE {



physCellId-r12





PhysCellId,



dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9

OPTIONAL
-- Cond SCellAdd2


}















OPTIONAL,
-- Cond SCGEst2


radioResourceConfigCommonPSCell-r12

RadioResourceConfigCommonPSCell-r12
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedPSCell-r12
RadioResourceConfigDedicatedPSCell-r12
OPTIONAL,
-- Cond SCellAdd2


...

}

PowerCoordinationInfo-r12 ::= SEQUENCE {


p-MeNB-r12






INTEGER (1..16),


p-SeNB-r12






INTEGER (1..16),


powerControlMode-r12



INTEGER (1..2)
}

SCellToAddModList-r10 ::=

SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellToAddMod-r10
SCellToAddMod-r10 ::=


SEQUENCE {


sCellIndex-r10





SCellIndex-r10,


cellIdentification-r10



SEQUENCE {



physCellId-r10





PhysCellId,



dl-CarrierFreq-r10




ARFCN-ValueEUTRA


}















OPTIONAL,
-- Cond SCellAdd


radioResourceConfigCommonSCell-r10

RadioResourceConfigCommonSCell-r10
OPTIONAL,
-- Cond SCellAdd


radioResourceConfigDedicatedSCell-r10
RadioResourceConfigDedicatedSCell-r10
OPTIONAL,
-- Cond SCellAdd2


...,


[[
dl-CarrierFreq-v1090



ARFCN-ValueEUTRA-v9e0
OPTIONAL
-- Cond EARFCN-max


]]

}

SCellToReleaseList-r10 ::=


SEQUENCE (SIZE (1..maxSCell-r10)) OF SCellIndex-r10

SCG-Configuration-r12 ::=


CHOICE {


release







NULL,


setup







SEQUENCE {


scg-ConfigPartMCG




SEQUENCE {




scg-Counter-r12





INTEGER (0.. 65535)


OPTIONAL,
-- Cond SCG-Est2




powerCoordinationInfo-r12


PowerCoordinationInfo-r12
OPTIONAL,
-- Need ON



drx-CycleForInterFreqMeas-r12

ENUMERATED {mcg-DRX-Cycle,scg-DRX-Cycle}
OPTIONAL,




-- Need ON



...


}















OPTIONAL,
-- Cond SCG-Est



scg-ConfigPartSCG




SCG-ConfigPartSCG-r12 

OPTIONAL
-- Cond SCG-Est

}

}

SCG-ConfigPartSCG-r12 ::=


OCTET STRING (CONTAINING SCG-ConfigurationSCG-r12)
SCG-ConfigurationSCG-r12 ::=

SEQUENCE {


cipheringAlgorithmSCG-r12


CipheringAlgorithm-r12

OPTIONAL,
-- Cond SCG-Est3


radioResourceConfigDedicatedSCG-r12
RadioResourceConfigDedicatedSCG-r12
OPTIONAL,
-- Cond SCG-Est


sCellToReleaseListSCG-r12


SCellToReleaseList-r10

OPTIONAL,
-- Need ON


pSCell







PSCell-r12




OPTIONAL,
-- Cond SCG-Est


sCellToAddModListSCG-r12


SCellToAddModList-r10

OPTIONAL,
-- Cond SCG-Est


mobilityControlInfoSCG-r12


MobilityControlInfoSCG-r12
OPTIONAL,
-- Cond SCG-Est2

nonCriticalExtension



SEQUENCE {}




OPTIONAL

}
SecurityConfigHO ::=



SEQUENCE {


handoverType





CHOICE {



intraLTE






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig

OPTIONAL,
-- Cond fullConfig




keyChangeIndicator




BOOLEAN,




nextHopChainingCount



NextHopChainingCount



},



interRAT






SEQUENCE {




securityAlgorithmConfig



SecurityAlgorithmConfig,




nas-SecurityParamToEUTRA


OCTET STRING (SIZE(6))



}


},


...

}

-- ASN1STOP

	RRCConnectionReconfiguration field descriptions

	dedicatedInfoNASList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.

	fullConfig

Indicates the full configuration option is applicable for the RRC Connection Reconfiguration message.

	keyChangeIndicator

true is used only in an intra-cell handover when a KeNB key is derived from a KASME key taken into use through the latest successful NAS SMC procedure, as described in TS 33.401 [32] for KeNB re-keying. false is used in an intra-LTE handover when the new KeNB key is obtained from the current KeNB key or from the NH as described in TS 33.401 [32].

	nas-securityParamToEUTRA

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS- security after inter-RAT handover to E-UTRA. The content is defined in TS 24.301.

	nextHopChainingCount

Parameter NCC: See TS 33.401 [32]

	t350
Timer T350 as described in section 7.3. Value minN corresponds to N minutes.

	drx-CycleForInterFreqMeas-r12

The field indicates which DRX cycle is used for determining the requirement of the measurement accuracy as described in TS 36.133 [16]. The value mcg-DRX-Cycle means MCG DRX cycle is used. The value scg-DRX-Cycle means SCG DRX cycle is used.


	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if dl-CarrierFreq-r10 is included and set to maxEARFCN. Otherwise the field is not present.

	fullConfig
	This field is mandatory present for handover within E-UTRA when the fullConfig is included; otherwise it is optionally present, Need OP. 

	HO
	The field is mandatory present in case of handover within E-UTRA or to E-UTRA; otherwise the field is not present.

	HO-Reestab
	This field is optionally present, need ON, in case of handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment; otherwise the field is not present.

	HO-toEUTRA
	The field is mandatory present in case of handover to E-UTRA or for reconfigurations when fullConfig is included; otherwise the field is optionally present, need ON.

	nonHO
	The field is not present in case of handover within E-UTRA or to E-UTRA; otherwise it is optional present, need ON.

	SCellAdd
	The field is mandatory present upon SCell addition; otherwise it is not present.

	SCellAdd2
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need ON.

	SCG-Est
	The field is mandatory present upon SCG establishment; otherwise it is optionally present, need ON.

	SCG-Est2
	The field is mandatory present upon SCG establishment and change; otherwise it is not present.

	SCG-Est3
	The field is mandatory present upon SCG establishment; it is optionally present upon SCG change, need ON. Otherwise it is not present
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