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Introduction
RAN2 has agreed that the CG-ConfigInfo and CG-Config inter-node messages will be used for measurement co-ordination between the master eNB to the SgNB. The structure of the CG-ConfigInfo message is shown below.
CG-ConfigInfo message
CG-ConfigInfo ::=				SEQUENCE {
	criticalExtensions				CHOICE {
		c1								CHOICE{
			cg-ConfigInfo				CG-ConfigInfo-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture		SEQUENCE {}
	}
}

CG-ConfigInfo-IEs ::=		SEQUENCE {
	ue-CapabilityInfo			OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)		OPTIONAL,-- Cond SN-Addition
	candidateCellInfoListMN		CandidateCellInfoList								OPTIONAL,
	candidateCellInfoListSN		OCTET STRING (CONTAINING CandidateCellInfoList)		OPTIONAL,
	measResultCellListSFTD		MeasResultCellListSFTD							OPTIONAL,
	scgFailureInfo				SEQUENCE {
		failureType					ENUMERATED { t310-Expiry, randomAccessProblem,
														rlc-MaxNumRetx, scg-ChangeFailure, 
														scg-reconfigFailure,
														srb3-IntegrityFailure},
		measResultSCG				OCTET STRING (CONTAINING MeasResultSCG-Failure) 
		}	OPTIONAL,
	configRestrictInfo			ConfigRestrictInfoSCG							OPTIONAL,
	drx-InfoMCG					DRX-Info										OPTIONAL,
	measConfigMN				MeasConfigMN									OPTIONAL,
	sourceConfigSCG				OCTET STRING (CONTAINING RRCReconfiguration)	OPTIONAL,
	scg-RB-Config             	OCTET STRING (CONTAINING RadioBearerConfig) 	OPTIONAL,
	mcg-RB-Config				OCTET STRING (CONTAINING RadioBearerConfig)		OPTIONAL,
	nonCriticalExtension		SEQUENCE {}										OPTIONAL
}
ConfigRestrictInfoSCG ::=      SEQUENCE {
    allowedBC-ListMRDC          BandCombinationIndexList                             OPTIONAL,
    allowedBPC-ListMRDC         BPC-IndexList                                       OPTIONAL,
    powerCoordination-FR1              SEQUENCE {
       p-maxNR                       P-Max                                           OPTIONAL,
       p-maxEUTRA                    P-Max                                           OPTIONAL
    }                                                                                OPTIONAL,
    servCellIndexRangeSCG          SEQUENCE {
       lowBound                      ServCellIndex,
       upBound                       ServCellIndex
    }                                                                                OPTIONAL,   -- Cond SN-Addition
    maxMeasFreqsSCG-NR                INTEGER(1..maxFreqsMN)                         OPTIONAL,
    ...
}

MeasConfigMN ::= SEQUENCE {
	measuredFrequenciesMN		SEQUENCE (SIZE (1..maxMeasFreqsMN))	OF NR-FreqInfo	OPTIONAL,
	measGapConfigFR1			GapConfig											OPTIONAL,
	gapPurpose					ENUMERATED {perUE, perFR1}							OPTIONAL,
	...
}


As can be seen above, the ConfigRestrictInfoSCG IE includes IEs that put limitations on the allowed band combinations, power limitations, serving cell index ranges, and maximum number of NR frequencies that the SCG can configure the UE with. In [1], we have also proposed the inclusion of an IE that is used to indicate the limitation with regard to the maximum number of report configurations.
The structure of the CG-Config message is shown below.

CG-Config ::=					SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			cg-Config					CG-Config-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

[bookmark: _Hlk508896408]CG-Config-IEs ::=			SEQUENCE {
	scg-CellGroupConfig					OCTETSTRING (CONTAINING RRCReconfiguration)	OPTIONAL,
	scg-RB-Config						OCTETSTRING (CONTAINING RadioBearerConfig)		OPTIONAL,
	configRestrictModReq				ConfigRestrictModReqSCG							OPTIONAL,
	drx-InfoSCG							DRX-Info										OPTIONAL,
	candidateCellInfoListSN				OCTETSTRING (CONTAINING CandidateCellInfoList)	OPTIONAL,
	measConfigSN						MeasConfigSN									OPTIONAL,
	selectedBandCombinationNR			BandCombinationIndex							OPTIONAL,
	nonCriticalExtension				SEQUENCE {}										OPTIONAL
}

MeasConfigSN ::= SEQUENCE {
	measuredFrequenciesFR1				SEQUENCE (SIZE (1..maxMeasFreqsMN))	OF NR-FreqInfo	OPTIONAL,
	...
}

NR-FreqInfo ::= SEQUENCE {
	measuredFrequency 					ARFCN-ValueNR									OPTIONAL,
	...
}

ConfigRestrictModReqSCG ::=			SEQUENCE {
	requestedBC-MRDC					BandCombinationIndex							OPTIONAL,
	requestedBPC-ListMRDC				BPC-IndexList									OPTIONAL,
	requestedP-MaxFR1				P-Max												OPTIONAL,
	...
}

BandCombinationIndex ::= INTEGER (1..maxBandComb)


The ConfigRestrictModReq IE includes IEs that are used for the SN to request modification to some of the parameters that the MN has put limitations on the SN via the ConfigRestrictInfoSCG contained in the CG-ConfigInfo (which was received by the SN in SgNB addition or modification). 

[bookmark: _Ref178064866]Discussion
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]Although the maxMeasFreqsSCG-NR is included in CG-ConfigInfo to communicate the maximum frequency layers the SN can configure for measurements, it is inflexible as it sets a hard cap on the measurements to be configured by the SN (and indirectly by the MN, as the MN is then able to configure only X- maxMeasFreqsSCG-NR, where X is the maximum measurements the UE is capable of performing). The need for configuring measurements can vary at the MN and SN, depending on the coverage and load aspect in the two nodes (and cells of the two nodes). In some scenarios, for example when UE is in poor coverage area in MN but in good coverage of SN, the SN will not have a need to configure a lot of measurements, while the MN does. Let’s consider the two scenarios of per UE and per FR gap configurations. 
In the case of per UE gap configuration, the MN doesn’t necessarily have to notify the SN when it is adding/removing NR measurements as long as the gap configuration is not changed (because the gap configuration is performed by the MN). Thus, if the MN reaches its limit of measurements (i.e. X- maxMeasFreqsSCG-NR), it knows how many measurements the SN has configured (as the SN notifies the MN every time it adds/removes NR measurements because that might affect the gap configuration performed by the MN). Thus, if the SN has not reached the limit ( i.e. # measurements configured by SN = n_SN < maxMeasFreqsSCG-NR), the MN can configure the additional measurement(s) (i.e. maxMeasFreqsSCG-NR - n_SN) and notify the SN about the new limit with an sgNB modification request message (e.g. including new maxMeasFreqsSCG-NR = n_SN, assuming MN has now used all the spare ones). However, if the need for configuring more measurements is on the SN side, as the SN doesn’t know the total NR measurements configured by the MN, it may refrain from adding more measurements when it reaches the maxMeasFreqsSCG-NR, even though the MN may have configured only few measurements and it is still possible to add more measurements without reaching the UE’s capability.
Enabling the SN to request a modification of the measurement limitations put on by the MN will make it possible for the SN to configure more measurements by the SN.

[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]To introduce an IE in the configRestrictModReq IE of CG-Config (e.g. requestedMaxMeasFreqsSCG) that is used by the SN to request a new maximum number of allowed measurements.
As we have identified the need for the limitations on the maximum number of reporting configurations in [1], it is natural to use the same mechanism to also let the SN request a new maximum number of measurement reporting configurations.

To introduce an IE in the configRestrictModReq IE of CG-Config (e.g. requested maxMeasReportConfigSCG) that is used by the SN to request a new maximum number of allowed report configurations.
In the case of per FR gap configuration, the SN doesn’t necessarily have to notify the MN when it is adding/removing NR measurements on FR2 band because the FR2 gaps are to be configured by the SN. Thus, the MN doesn’t actually know how many NR measurements are configured by the SN in total (i.e. whether the maxMeasFreqsSCG-NR is reached or not). Thus, it may refrain from adding more measurements, even though the UE’s limit is not reached. There is a similar problem on the SN side as well, because the SN will not necessarily know how many FR1 measurements that the MN has configured. Thus, it may refrain from adding some measurements when it reaches the maxMeasFreqsSCG-NR, even though the MN may have configured only few measurements and it was still possible to add more measurements without reaching the UE’s capability. The situation from the SN’s perspective is the same as in the case of the per UE gap, so proposals 1 and 2 will be able to resolve it. For the MN, the MN can send a new maxMeasFreqsSCG-NR value to the SN to make room for new MN configured NR measurements. If the SN has already maxMeasFreqsSCG-NR number of measurements, then it has to remove some measurement configurations to comply with the new limitation. 

If the SN receives a new maxMeasFreqsSCG-NR value and it has already reached the limit, it shall remove the required number of measurements to comply with the new limitation.
[bookmark: _GoBack]If the SN receives a new maxMeasReportConfigSCG-NR value and it has already reached the limit, it shall remove the required number of measurement reporting configurations to comply with the new limitation.

[bookmark: _Hlk513721183]To this effect, we have a provided a TP for 38.331 in section 3 and a TP to 37.340 in [2]. 
[bookmark: _Ref189046994]Text Proposal to 38.331
START OF CHANGES
Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Toc509406035]
	1/7	
11.2.2	Message definitions

[bookmark: _Toc509406038]–	CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB.
Direction: Secondary gNB to master gNB or eNB
CG-Config message
-- ASN1START
-- TAG-CG-CONFIG-START

CG-Config ::=					SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE{
			cg-Config					CG-Config-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

CG-Config-IEs ::=			SEQUENCE {
	scg-CellGroupConfig					OCTETSTRING (CONTAINING RRCReconfiguration)	OPTIONAL,
	scg-RB-Config						OCTETSTRING (CONTAINING RadioBearerConfig)		OPTIONAL,
	configRestrictModReq				ConfigRestrictModReqSCG							OPTIONAL,
	drx-InfoSCG							DRX-Info										OPTIONAL,
	candidateCellInfoListSN				OCTETSTRING (CONTAINING CandidateCellInfoList)	OPTIONAL,
	measConfigSN						MeasConfigSN									OPTIONAL,
	selectedBandCombinationNR			BandCombinationIndex							OPTIONAL,
	nonCriticalExtension				SEQUENCE {}										OPTIONAL
}

MeasConfigSN ::= SEQUENCE {
	measuredFrequenciesFR1				SEQUENCE (SIZE (1..maxMeasFreqsMN))	OF NR-FreqInfo	OPTIONAL,
	...
}

NR-FreqInfo ::= SEQUENCE {
	measuredFrequency 					ARFCN-ValueNR									OPTIONAL,
	...
}

ConfigRestrictModReqSCG ::=			SEQUENCE {
	requestedBC-MRDC					BandCombinationIndex							OPTIONAL,
	requestedBPC-ListMRDC				BPC-IndexList									OPTIONAL,
	requestedP-MaxFR1				P-Max												OPTIONAL,
	...,
	[[
		requestedMaxMeasFreqsSCG-MRDC			INTEGER(1..maxMeasFreqsMN)			OPTIONAL,
[bookmark: _Hlk512847101]		requestedMaxMeasReportConfigSCG-MRDC	INTEGER(1..maxMeasReportConfig)		OPTIONAL
	]]


}

BandCombinationIndex ::= INTEGER (1..maxBandComb)

-- TAG-CG-CONFIG-STOP
-- 

	CG-Config field descriptions

	candidateCellInfoListSN
Contains information regarding cells that the source secondary node suggests the target secondary gNB to consider configuring.

	requestedP-MaxFR1
IRequested value for the maximum power for FR1 (see TS 38.104 [12]) the UE can use in NR SCG.

	requestedBC-MRDC
Used to request configuring an NR band combination which is forbidden to use by MN. Each entry refers to a band combination numbered according to supportedBandCombination in the UE-MRDC-Capability.

	requestedBPC-ListMRDC
Used to request configuring a list of NR baseband processing combinations which is forbidden to use by MN. Each entry refers a NR baseband processing combination numbered according to supportedBasebandProcessingCombination in the UE-NR-Capability.

	requestedMaxMeasFreqsSCG-MRDC 
Used to request the maximum number of allowed NR frequencies SCG should configure for measurements.

	requestedMaxMeasReportConfigSCG-MRDC 
Used to request the maximum number of allowed measurement reporting configuration that the SCG is able to configure.

	scg-CellGroupConfig
Contains the RRCReconfiguration message, used to (re-)configure the SCG configuration upon SCG establishment or modification, as generated (entirely) by the (target) SgNB

	scg-RB-Config
Contains the IE RadioBearerConfig, used to establish or reconfigure the SCG configuration, used to (re-)configure the SCG RB configuration upon SCG establishment or modification, as generated (entirely) by the (target) SgNB

	selectedBandCombinationNR
Indicates the band combination selected by SN for the EN-DC.

	configRestrictModReq
Used by SN to request changes to SCG configuration restrictions previously set by MN to ensure UE capabilities are respected. E.g. can used to request configuring an NR band combination whose use MN has previously forbidden.
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