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1	Introduction
It has already been agreed that an idle/inactive NR UE shall support RSRP and RSRQ measurements. All the information related to aiding the UE to perform RSRP and RSRQ measurements are broadcasted in the system information. Some of these parameters that are already included in the text proposal on SIB content for ASN.1 email discussion [1] are;
· Cell quality derivation parameters (nrofSS-BlocksToAverage and absThreshSS-BlocksConsolidation)
· SS-Measurement timing configuration (ssb-MeasurementTimingConfiguration)
The latest version of the running CR for 36.331 addressing the SA related aspects [3] has SIB24 captured and it also includes the parameters like ‘offsetToBestCell’ which was agreed in RAN2#102 meeting in Busan. 
[bookmark: _Toc494150048]–	SystemInformationBlockType24
The IE SystemInformationBlockType24 contains information relevant only for inter-RAT cell re-selection i.e. information about NR frequencies and NR neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.
SystemInformationBlockType24 information element
-- ASN1START

SystemInformationBlockType2N-r15 ::=	SEQUENCE {
	carrierFreqListNR-r15				CarrierFreqListNR-r15				OPTIONAL, 		-- Need OR
	t-ReselectionNR-r15					T-Reselection,
	t-ReselectionNR-SF					SpeedStateScaleFactors				OPTIONAL,	-- Need OR
	maxRS-IndexCellQual-r15				RS-IndexNR-r15					OPTIONAL,		-- Need OR
	threshRS-Index-r15					ThresholdListNR-r15				OPTIONAL,		-- Need OR
	offsetToBestCell-r15				Q-OffsetRangeInterRAT		DEFAULT 0,	 -- FFS actual value range
	lateNonCriticalExtension			OCTET STRING	()					OPTIONAL,
	...
}

CarrierFreqListNR-r15 ::=		SEQUENCE (SIZE (1..maxNR-Carrier-r15)) OF CarrierFreqNR-r15

CarrierFreqNR-r15 ::=				SEQUENCE {
	-- FFS how to support speed dependent scaling e.g. mobility state based
	-- FFS which additional functionality to e.g. reduced measurement performance
	carrierFreq-r15						ARFCN-ValueNR-r15,
	multiBandInfoList-r15				MultiFrequencyBandListNR		OPTIONAL,	-- Need OR
	measTimingConfig-r15				MTC-SSB-NR-r15				OPTIONAL,		-- Need OR
	cellReselectionPriority-r15			CellReselectionPriority		OPTIONAL,		-- Need OP
	threshX-High-r15						ReselectionThreshold,
	threshX-Low-r15							ReselectionThreshold,
	threshX-Q-r15							SEQUENCE {
			threshX-HighQ-r15					ReselectionThresholdQ-r9,
			threshX-LowQ-r5					ReselectionThresholdQ-r9
		}																OPTIONAL		-- Cond RSRQ
	q-RxLevMin-r15						INTEGER (-60..-13), 			-- FFS actual value range
	p-MaxNR-r15						INTEGER (-50..33), 			-- FFS actual value range
	q-QualMin-r15						Q-QualMin-r9					OPTIONAL,		-- Need OP
																		-- FFS actual value range
	...,
}

-- ASN1STOP

SystemInformationBlockType2N field descriptions
multiBandInfoList
Indicates the list of frequency bands for which the NR cell reselection parameters apply.


Conditional presence
Explanation
RSRQ
The field is mandatory present if the threshServingLowQ is present in systemInformationBlockType3; otherwise it is not present.


In this contribution, we discuss the need for RSSI related configurations to aid the RSRQ computation in idle mode or inactive state. Additionally, we also discuss the placement of certain parameters like maxRS-IndexCellQual-r15 and threshRS-Index-r15 in the SIB24.
[bookmark: _Ref178064866]2	Discussion
Cell quality derivation related parameters, maxRS-IndexCellQual-r15 and threshRS-Index-r15, have been specified in SIB24. Based on these parameters, the UE shall derive the cell level quality. The parameters as specified in the SIB24 are currently, applicable to all NR carriers. However, the current NR specification [2] provides the cell quality derivation parameters per carrier as agreed. 
SIB4 information element
-- ASN1START
-- TAG-SIB4-START

SIB4 ::=		SEQUENCE {
	interFreqCarrierFreqList			InterFreqCarrierFreqList,
	...,
	lateNonCriticalExtension			OCTET STRING		OPTIONAL
}

InterFreqCarrierFreqList ::=             SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo 

InterFreqCarrierFreqInfo ::=	 SEQUENCE {
	dl-CarrierFreq					ARFCN-ValueNR,
	multiFrequencyBandListNR 		MultiFrequencyBandListNR,
	nrofSS-BlocksToAverage			INTEGER (2..maxNrofSS-BlocksToAverage)		OPTIONAL,
	absThreshSS-BlocksConsolidation	ThresholdNR									OPTIONAL,
	ss-RSSI-Measurement				SS-RSSI-Measurement								OPTIONAL,
	q-RxLevMin							Q-RxLevMin,
	q-RxLevMinSUL						Q-RxLevMin			OPTIONAL, 		-- Need N
	q-QualMin							Q-QualMin,
	p-Max								P-Max	 						OPTIONAL,		-- Need N
	t-ReselectionNR					T-Reselection,
	threshX-HighP						ReselectionThreshold,
	threshX-LowP						ReselectionThreshold,
	threshX-Q						SEQUENCE {
		threshX-HighQ						ReselectionThresholdQ,
		threshX-LowQ						ReselectionThresholdQ
	}																	OPTIONAL, -- Cond RSRQ
	cellReselectionPriority			CellReselectionPriority		OPTIONAL,		-- Need N
	q-OffsetFreq						Q-OffsetRange					DEFAULT dB0,
	interFreqNeighCellList			InterFreqNeighCellList		OPTIONAL, 		-- Need N
	interFreqBlackCellList			InterFreqBlackCellList		OPTIONAL, 		-- Need N
	...
}

InterFreqNeighCellList ::=			SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=			SEQUENCE {
	physCellId								PhysCellId,
	q-OffsetCell							Q-OffsetRange,
	-- FIXME: The ssb-ConfigMobility does no longer contain the timing configuration!!!
	ssb-ConfigMobility						SSB-ConfigMobility			OPTIONAL,
	...

}

InterFreqBlackCellList ::=			SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range

-- TAG-SIB4-STOP
-- ASN1STOP

Therefore, we propose to move maxRS-IndexCellQual-r15 and threshRS-Index-r15 inside the carrier specific parameter configuration. 
[bookmark: _Toc521581885]Configure maxRS-IndexCellQual-r15 and threshRS-Index-r15 per NR carrier.
The parameter ‘offsetToBestCell’ is applicable only when the UE is camping in an NR cell and when the UE is evaluating intra frequency or equal priority inter frequency cells for reselection and do not have any role in inter-RAT reselection. Therefore, there is no need to have this parameter in SIB2N of LTE. Therefore, we propose to remove this parameter.

[bookmark: _Toc517242004][bookmark: _Toc521581886]Remove offsetToBestCell-r15 from SIB24.

[bookmark: _Toc508898367][bookmark: OLE_LINK4][bookmark: OLE_LINK3]5.1.3	SS reference signal received quality (SS-RSRQ)

In RAN1#90bis, it has been agreed to support configuration related to the RSSI measurement for aiding the RSRQ measurements in NR.
· A set of slots for RSSI time-domain measurement resource can be explicitly configured per frequency carrier by OSI for IDLE, by RRC for CONNECTED. A set of OFDM symbols in the configured slot are used taking into account OFDM symbols associated with detected SSBs.
· This is supported at least for intra-frequency measurement for both IDLE and CONNECTED; and inter-frequency measurement for CONNECTED
· FFS the applicability for IDLE mode inter-frequency measurement
· FFS details

This is also reflected in the RAN4 specification related to RSRQ definition [5].
	Definition
	Secondary synchronization signal reference signal received quality (SS-RSRQ) is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

NR carrier Received Signal Strength Indicator (NR carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

If indicated by higher-layers, for a half-frame with SS/PBCH blocks the NR Carrier RSSI is measured from OFDM symbols of the indicated slots and the OFDM symbol are given by Table 5.1.3-1. Otherwise, if measurement gap is not used, NR Carrier RSSI is measured from OFDM symbols within SMTC window duration and, if measurement gap is used, NR Carrier RSSI is measured from OFDM symbols corresponding to overlapped time span between SMTC window duration and minimum measurement time within the measurement gap.

Table 5.1.3-1: NR Carrier RSSI measurement symbols
	OFDM signal indication
SS-RSSI-MeasurementSymbolConfig
	Symbol indexes

	
	

	0
	{0,1}

	1
	{0,1,2,..,10,11}

	2
	{0,1,2,…, 5}

	3
	{0,1,2,…, 7}




If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRQ measurements, then SS-RSRP is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, the reference point for the SS-RSRQ shall be the antenna connector of the UE. For frequency range 2, NR Carrier RSSI shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch, where the combining for NR Carrier RSSI shall be the same as the one used for SS-RSRP measurements. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported SS-RSRQ value shall not be lower than the corresponding SS-RSRQ of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_INACTIVE intra-frequency,
RRC_INACTIVE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



For a connected mode UE, the UE obtains the RSSI measurement related parameter required for RSRQ computation in the measurement object. The slots in which the UE shall measure (measurementSlots) and the last OFDM symbol within the slot to be part of RSSI measurement (endSymbol) are encoded. Though the final format of encoding could differ, these parameters will essentially be in the measurement object. 
	ss-RSSI-Measurement							SS-RSSI-Measurement											OPTIONAL,	-- Need M
SS-RSSI-Measurement information element
-- ASN1START
-- TAG-SS-RSSI-MEASUREMENT-START

SS-RSSI-Measurement ::=				SEQUENCE {
	measurementSlots					BIT STRING (SIZE(1..80)),
	endSymbol							INTEGER(0..3)
}

-- TAG-SS-RSSI-MEASUREMENT-STOP
-- ASN1STOP

Similar parameters need to be provided in the system information to aid the UE with the RSSI computation as part of RSRQ calculation. 

The UE needs the RSSI related configuration in NR for RSRQ computation.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc521581887]Include the ss-RSSI-Measurement parameter in the SIB24.
[bookmark: _Toc521581888]The corresponding CR is provided in [6].
Conclusion
Based on the discussion in the previous sections we observe the following:
1. The UE needs the RSSI related configuration in NR for RSRQ computation.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Configure maxRS-IndexCellQual-r15 and threshRS-Index-r15 per NR carrier.
Proposal 2	Remove offsetToBestCell-r15 from SIB24.
Proposal 3	Include the ss-RSSI-Measurement parameter in the SIB24.
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