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1. Introduction
RAN4 asked RAN2 to introduce multiple NS/P-Max as shown below [1].
Multiple NS/P-Max;
· Although RAN4 informed in R2-1711987 that multiple NS value signaling is to be supported, RAN2 would like to confirm if multiple P-Max signaling should also be supported together with multiple NS value signaling and the corresponding cell selection mechanism.
 Similar to the LS (R4-152410) for LTE, multiple P-Max together with the corresponding cell selection mechanism is also beneficial for NR to avoid the situation that when the existing P-max is used to make the legacy UEs satisfy regulatory requirements, the P-max affects the new UEs as well. The new P-Max value should only be used in conjunction with the new/modified NS value.
This paper discusses how to implement multiple NS/P-Max in accordance with RAN4 feedback.
NOTE:	The updates from the previous version are summarised as follows:
a)	TP on multiple NS/P-Max is added in section 5.
2. Discussion
In v15.1.0 of TS 38.331, AdditionalSpectrumEmission (a.k.a. NS value) and P-Max are included in FrequencyInfoUL as shown below (unrelated fields are removed).
FrequencyInfoUL ::= 				SEQUENCE {
	-- The additional spectrum emission requirements to be applied by the UE on this uplink. 
-- If the field is absent, the UE applies the value FFS_RAN4. (see FFS_section, section FFS_Section)
	additionalSpectrumEmission			AdditionalSpectrumEmission		OPTIONAL,	-- Need S
	-- FFS_Definition. Corresponds to parameter FFS_RAN4. (see FFS_Spec, section FFS_Section)
	-- If the field is absent, the UE applies the value FFS_RAN4.
	p-Max								P-Max							OPTIONAL,	-- Need S
	...
}

FrequencyInfoUL is included in ServingCellConfigCommon as a field of UplinkConfigCommon. Given that ServingCellConfigCommon is supposed to be present in SIB1 as ServingCellConfigCommonSIB, it is intuitive that the list of multiple NS and P-Max is added into FrequencyInfoUL in a backward compatible manner.
On the other hand, RAN4 also asked to support Multiple Frequency Band Indicator (MFBI) for NR [1]. In fact, MFBI has already been ready to support in v15.1.0 of TS 38.331 as shown below. At RAN2 #101, RAN2 agreed that only one band is present in case of HO and S(p)Cell addition. 
[bookmark: _Hlk505296607]FrequencyInfoDL ::= 				SEQUENCE {
-- List of one or multiple frequency bands to which this carrier(s) belongs. Multiple values are only supported in 
-- system information but not when the FrequencyInfoDL is provided in dedicated signalling (HO or S(p)Cell addition).
	frequencyBandList					MultiFrequencyBandListNR,
	...
}

To make the structure consistent with MFBI, non-backward compatible approach could be considered to include all NS values and P-Max into a new list. Nonetheless, by recalling the background of introducing multiple NS/P-Max for LTE, it is noted that:
-	When a new frequency band is started to use in a network, only one NS value (together with P-Max if needed) is needed and broadcast.
-	After the initial launch, Additional NS value(s) and associated P-Max are introduced due to regulation change, improvement of UR RF characteristics, etc.
-	RAN2 at the #102 meeting agreed that Standalone NR is added in backwards compatible manner to RRC specification (implying that non-critical extensions and extension brackets are used)
It is not likely that multiple NS and P-Max are used at the initial service for a new frequency band. In that sense, non-backward compatible change seems not justified for introducing multiple NS/P-Max. The following is proposed:
Proposal 1:	The list of multiple NS/P-Max is introduced into FrequencyInfoUL in a backward compatible manner.
In addition to SIB1, multiple NS/P-Max is broadcast in SIB3/SIB5 (intra/inter-frequency cell reselection) for LTE. Likewise, NR SIBs for the same purpose should be able to broadcast multiple NS/P-Max.
Proposal 2:	In addition to SIB1, multiple NS/P-Max is broadcast in SIBs for intra/inter-frequency reselection (SIB2/SIB4).
When the RAN4 LS was treated at the last meeting, there was a comment to consider a cleaner approach as captured in the minutes below.
R2-1804231	LS reply on UE RF related parameters, capabilities and features for NR standalone ( R4-1802708; contact: NTT DOCOMO)	RAN4	LS in	Rel-15	NR_newRAT-Core	To:RAN2	Cc:RAN1, RAN3
-	Qualcomm things the NS handling was ambiguous. Should we have a cleaner approach for NR. DOCOMO think it would be good to consider cleaner approaches.
=>	Noted
During the offline communication, one missing aspect in the LTE multiple NS/P-Max was the handling of unknown NS. Due to introducing the feature in later release, the UE behaviour on unknown NS was not specified given that the legacy UE anyway supports the legacy NS value already broadcast in the network. In contrast, NR supports multiple NS/P-Max from the beginning. In that sense, it is sensible to specify how the UE handles unknown NS as follows.
Proposal 3:	If the UE does not comprehend any of NS values broadcast in SIB1/2/4, the UE considers that cell barred.
Multiple NS/P-Max in LTE affects the cell selection mechanism, i.e. Pcompensation as defined in TS 36.304. As RAN4 answered in their LS, “the corresponding cell selection mechanism is also beneficial for NR to avoid the situation that when the existing P-max is used to make the legacy UEs satisfy regulatory requirements, the P-max affects the new UEs as well.”, the same formula needs to be defined for Pcompensation. At the last meeting, the formula for Pcompensation was agreed as in LTE and captured in the latest TS 38.304.
3. Summary and proposal
In summary, the followings were proposed:
Proposal 1:	The list of multiple NS/P-Max is introduced into FrequencyInfoUL in a backward compatible manner.
Proposal 2:	In addition to SIB1, multiple NS/P-Max is broadcast in SIBs for intra/inter-frequency reselection (SIB2/SIB4).
Proposal 3:	If the UE does not comprehend any of NS values broadcast in SIB1/2/4, the UE considers that cell barred.
TP to 38.331 is provided in Section 5 in this paper based on the version used for SA ASN.1 review.
4. References
[1] R2-1804231, “LS reply on UE RF related parameters, capabilities and features for NR standalone,” RAN4.
5. TP to 38.331
[bookmark: _Toc510018466][bookmark: _Toc510018469]5.2.2.4.2	Actions upon reception of the SystemInformationBlockType1SIB1
Upon receiving the SystemInformationBlockType1SIB1 the UE shall:
1>	store the acquired SIB1;
1>	if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:
2>	in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding cellAccessRelatedInfo containing the selected PLMN;
1>	forward the cellIdentity to upper layers;
1>	forward the trackingAreaCode to upper layers;
1>	forward the ims-EmergencySupport to upper layers, if present;
1>	forward the eCallOverIMS-Support to upper layers, if present;
1>	if, for the frequency band selected by the UE (from frequencyBandList), the ns-PmaxList is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the ns-PmaxList:
2>	apply the first listed additionalSpectrumEmission which it supports amongst the values included in ns-PmaxList;
2>	if additionalPmax is present in the same entry of the selected additionalSpectrumEmission within ns-PmaxList:
3>	apply the additionalPmax;
2> else:
3>	apply the p-Max;
1>	else if the UE supports additionalSpectrumEmission in FrequencyInfoUL (i.e. outside the ns-PmaxList):
2>	apply the additionalSpectrumEmission and p-Max in FrequencyInfoUL (i.e. outside the ns-PmaxList);
1>	else (i.e. the UE does not support any of additionalSpectrumEmission for the selected frequency band):
2>	consider the cell as barred in accordance with TS 38.304 [xx]; and
2>	perform barring as if intraFreqReselection is set to notAllowed.
1>	apply the configuration included in the servingCellConfigCommon;
1>	if the UE has a stored valid version of thea required SIB(s) associated with the systemInfoAreaIdentifier and systemInfoValueTag/systemInfoConfigurationIndex in the acquired SIB1 in accordance with sub-clause 5.2.2.2.1:
2>	use that stored version of the SIB;

[bookmark: _Hlk496281235]1>	else if the SIB1 message indicates thatUE has not stored the valid version of one or several required SIB(s), in accordance with sub-clause 5.2.2.2.1: 
2>	for the SI message(s) is only provided on requestcontaining the required SIB(s) according to the the si-SchedulingInfo in the SIB1 :
2>	    3> if indicated as currently not broadcast; 
4> trigger a request to acquire the SI message(s) (if needed) as defined in sub-clause 5.2.2.3;.3.
13>	else:;  
2>	4> acquire the SI message(s) (if needed) as defined in sub-clause 5.2.2.3.2, which are provided according to the schedulingInfoList in the SystemInformationBlockType1.
Editor’s Note: [FFS_Standalone Whether there is an additional indication that an on-demand SI is actually being broadcast at this instant in time]
Editor’s Note: To be further updated when content of the SystemInformationBlockType1SIB1 has been agreed. FFS_Standalone.completed. 
Editor’s Note: To be updated how to capture the UE behaviour when some required SIBs are from broadcast and other required SIBs through SI request.
[bookmark: _Toc510018467]5.2.2.4.3	Actions upon reception of SystemInformationBlockTypeXSIB2

Upon receiving SIB2, the UE shall:
1>	if in RRC_IDLE, RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2>	if, for the frequency band selected by the UE (from frequencyBandList), the ns-PmaxList is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the ns-PmaxList:
3>	apply the first listed additionalSpectrumEmission which it supports amongst the values included in ns-PmaxList;
3>	if additionalPmax is present in the same entry of the selected additionalSpectrumEmission within ns-PmaxList:
4>	apply the additionalPmax;
3>	else:
4>	apply the p-Max;
2>	else if the UE supports additionalSpectrumEmission (i.e. outside the ns-PmaxList):
3>	apply the additionalSpectrumEmission and p-Max (i.e. outside the ns-PmaxList).
2>	else (i.e. the UE does not support any of additionalSpectrumEmission for the selected frequency band):
3>	not consider the neighbour cells for cell reselection as specified in TS 38.304 [xx].
Editor’s Note: To be further updated when content of the SIB2 has been completed.
5.2.2.4.4	Actions upon reception of SIB3
No UE requirements related to the contents of this SIB3 apply other than those specified elsewhere e.g. within procedures using the concerned system information, and/ or within the corresponding field descriptions.
Editor’s Note: To be further updated when content of the SIB3 has been completed.
5.2.2.4.5	Actions upon reception of SIB4
Upon receiving the SIB4 the UE shall:
1>	if in RRC_IDLE, RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2>	if, for the frequency band selected by the UE (from frequencyBandList), the ns-PmaxList is present and the UE capable of multiNS-Pmax supports at least one additionalSpectrumEmission in the ns-PmaxList:
3>	apply the first listed additionalSpectrumEmission which it supports amongst the values included in ns-PmaxList;
3>	if additionalPmax is present in the same entry of the selected additionalSpectrumEmission within ns-PmaxList:
4>	apply the additionalPmax;
3>	else:
4>	apply the p-Max;
2>	else if the UE supports additionalSpectrumEmission (i.e. outside the ns-PmaxList):
3>	apply the additionalSpectrumEmission and p-Max (i.e. outside the ns-PmaxList).
2>	else (i.e. the UE does not support any of additionalSpectrumEmission for the selected frequency band):
3>	not consider the carrier frequency indicated by dl-CarrierFreq for cell reselection as specified in TS 38.304 [xx].
Editor’s Note: FFS the UE behavior related to multiFrequencyBandListNR.
Editor’s Note: To be updated when content of the SIB4 has been agreed.
<< skip unrelated part >>
[bookmark: _Toc510018576]6.3.1	System information blocks
[bookmark: _Toc503260353]–	SIB2
SIB2 contains cell re-selection rmation common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.
SIB2 rmation element
-- ASN1STA
-- TAG-SIB2-START

SIB2 ::=		SEQUENCE {
	cellReselectionInfoCommon			SEQUENCE {
		q-Hyst								ENUMERATED {
												dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
												dB12, dB14, dB16, dB18, dB20, dB22, dB24}
	},
	cellReselectionServingFreqInfo		SEQUENCE {
		s-NonIntraSearchP						ReselectionThreshold		OPTIONAL,		-- Need N
		s-NonIntraSearchQ						ReselectionThresholdQ		OPTIONAL,		-- Need N
		threshServingLowP						ReselectionThreshold,
		threshServingLowQ						ReselectionThresholdQ		OPTIONAL, 		-- Need N
		cellReselectionPriority					CellReselectionPriority,
		nrofSS-BlocksToAverage					INTEGER (2..maxNrofSS-BlocksToAverage)	OPTIONAL,
		absThreshSS-BlocksConsolidation			ThresholdNR									OPTIONAL, 
		ss-RSSI-Measurement						SS-RSSI-Measurement







							OPTIONAL,

		offsetToBestCell						OffsetToBestCell							OPTIONAL
	},
	intraFreqCellReselectionInfo		SEQUENCE {
		q-RxLevMin							Q-RxLevMin,
		q-RxLevMinSUL						Q-RxLevMin					OPTIONAL, 		-- Need N
		q-QualMin							Q-QualMin					OPTIONAL,
		s-IntraSearchP						ReselectionThreshold,
		s-IntraSearchQ						ReselectionThresholdQ		OPTIONAL,	-- Cond RSRQ
		t-ReselectionNR						T-Reselection,
		p-Max								P-Max						OPTIONAL,		-- Need N
		ns-PmaxList							MultiNS-PmaxListNR			OPTIONAL,		-- Need R
		multiBandInfoList					SEQUENCE (SIZE (1.. maxNrofMultiBands-1)) OF MultiNS-PmaxListNR		OPTIONAL		-- Need R
	},
	useFullResumeID							ENUMERATED {true}				OPTIONAL,	-- Need N
	...
}

OffsetToBestCell	::= ENUMERATED{ffsTypeAndValue}

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

-- TAG-SIB3-STOP
-- ASN1STOP

	SIB2 field descriptions

	absThreshSS-BlocksConsolidation 
Threshold for consolidation of L1 measurements per RS index.

	cellReselectionInfoCommon
Cell re-selection rmation common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection.

	cellReselectionServingFreqInfo
Information common for non-intra-frequency cell re-selection i.e. cell re-selection to inter-frequency and inter-RAT cells.

	intraFreqcellReselectionInfo
Cell re-selection rmation common for intra-frequency cells.

	nrofSS-BlocksToAverage 
Number of SS blocks to average for cell measurement derivation.

	offsetToBestCell
Parameter “offsetToBestCell” in TS 38.304 [4].

	p-Max
Value applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to the UE capability. [FFS Ref]

	q-Hyst
Parameter Qhyst in TS 38.304 [4], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

	q-QualMin
Parameter “Qqualmin” in TS 38.304 [4], applicable for intra-frequency neighbour cells. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-RxLevMin
Parameter “Qrxlevmin” in TS 38.304 [4], applicable for intra-frequency neighbour cells.

	q-RxLevMinSUL
Parameter “QrxlevminSUL” in TS 38.304 [4], applicable for intra-frequency neighbour cells.

	s-IntraSearchP
Parameter “SIntraSearchP” in TS 38.304 [4]. 

	s-IntraSearchQ
Parameter “SIntraSearchQ” in TS 38.304 [4]. If the field is not present, the UE applies the (default) value of 0 dB for SIntraSearchQ.

	s-NonIntraSearchP
Parameter “SnonIntraSearchP” in TS 38.304 [4]. 

	s-NonIntraSearchQ
Parameter “SnonIntraSearchQ” in TS 38.304 [4]. If the field is not present, the UE applies the (default) value of 0 dB for SnonIntraSearchQ.

	threshServingLowP
Parameter “ThreshServing, LowP” in TS 38.304 [4].

	threshServingLowQ
Parameter “ThreshServing, LowQ” in TS 38.304 [4].

	t-ReselectionNR
Parameter “TreselectionNR” in TS 38.304 [4].

	useFullResumeID
This field indicates if the UE indicates full resume ID of 40 bits in RRCResumeRequest.



	Conditional presence
	Explanation

	RSRQ
	The field is optionally present, Need R, if threshServingLowQ is present in SIB2; otherwise it is not present.



<< skip unrelated part >>
–	SIB4
SIB4 contains rmation relevant only for inter-frequency cell re-selection i.e. rmation about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SIB4 rmation element
-- ASN1STA
-- 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
	ns-PmaxList						MultiNS-PmaxListNR							OPTIONAL,	-- Need R
	multiBandInfoList				SEQUENCE (SIZE (1.. maxNrofMultiBands-1)) OF MultiNS-PmaxListNR		OPTIONAL,	-- Need R
	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

	SIB4 field descriptions

	absThreshSS-BlocksConsolidation 
Threshold for consolidation of L1 measurements per RS index.

	interFreqBlackCellList
List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList
List of neighbouring carrier frequencies and frequency specific cell re-selection information. 

	interFreqNeighCellList
List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	nrofSS-BlocksToAverage 
Number of SS blocks to average for cell measurement derivation.

	p-Max
Value applicable for the neighbouring NR cells on this carrier frequency. [FFS = Ref]

	q-OffsetCell
Parameter “Qoffsets,n” in TS 38.304 [4].

	q-OffsetFreq
Parameter “Qoffsetfrequency” in TS 38.304 [4].

	q-QualMin
Parameter “Qqualmin” in TS 38.304 [4]. 

	threshX-HighP
Parameter “ThreshX, HighP” in TS 38.304 [4].

	threshX-HighQ
Parameter “ThreshX, HighQ” in TS 38.304 [4].

	threshX-LowP
Parameter “ThreshX, LowP” in TS 38.304 [4].

	threshX-LowQ
Parameter “ThreshX, LowQ” in TS 38.304 [4].

	t-ReselectionNR
Parameter “TreselectionNR” in TS 38.304 [4].



	Conditional presence
	Explanation

	RSRQ
	The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is not present.


[bookmark: _Toc503260355]
<< skip unrelated part >>
[bookmark: _Toc510018577]6.3.2	Radio resource control information elements
<< skip unrelated part >>
[bookmark: _Toc510018614]–	FrequencyInfoUL
The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon. 
FrequencyInfoUL information element
-- ASN1START
-- TAG-FREQUENCY-INFO-UL-START

FrequencyInfoUL ::= 				SEQUENCE {
[bookmark: _Hlk506657608]	frequencyBandList					MultiFrequencyBandListNR										OPTIONAL,	-- Cond FDD-OrSUL
	absoluteFrequencyPointA				ARFCN-ValueNR													OPTIONAL,	-- Cond FDD-OrSUL
	scs-SpecificCarrierList				SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
	additionalSpectrumEmission			AdditionalSpectrumEmission										OPTIONAL,	-- Need S
	p-Max								P-Max															OPTIONAL,	-- Need S
	frequencyShift7p5khz				ENUMERATED {true}												OPTIONAL,	-- Cond FDD-OrSUL-Optional
	...,
	[[	ns-PmaxList						MultiNS-PmaxListNR												OPTIONAL,	-- Need R
		multiBandInfoList				SEQUENCE (SIZE (1.. maxNrofMultiBands-1)) OF MultiNS-PmaxListNR				OPTIONAL		-- Need R
	]]
}

-- TAG-FREQUENCY-INFO-UL-STOP
-- ASN1STOP

	FrequencyInfoUL field descriptions

	absoluteFrequencyPointA
Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList. Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)

	additionalSpectrumEmission
The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE applies the value FFS_RAN4. (see FFS_section, section FFS_Section)

	frequencyBandList
List of one or multiple frequency bands to which this carrier(s) belongs. Multiple values are only supported in system information but not when the FrequencyInfoDL is provided in dedicated signalling (HO or S(p)Cell addition).

	frequencyShift7p5khz
Enable the NR UL transmission with a 7.5KHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	p-Max
FFS_Definition. Corresponds to parameter FFS_RAN4. (see FFS_Spec, section FFS_Section) If the field is absent, the UE applies the value FFS_RAN4.

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section)



	Conditional Presence
	Explanation

	FDD-OrSUL
	The field is mandatory present if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencyInfoUL is for an unpaired UL (TDD).

	FDD-OrSUL-Optional
	The field is optionally present, Need R, if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencyInfoDL) or if this FrequencyInfoUL is for a supplementary uplink (SUL). It is absent otherwise.



<< skip unrelated part >>
[bookmark: _Toc510018630]–	MultiFrequencyBandListNR
The IE MultiFrequencyBandListNR is used to configure a list of one or multiple NR frequency bands.
MultiFrequencyBandListNR information element
-- ASN1START
-- TAG-MULTIFREQUENCYBANDLISTNR-START

MultiFrequencyBandListNR ::=		SEQUENCE (SIZE (1..maxNrofMultiBands)) OF FreqBandIndicatorNR

-- TAG-MULTIFREQUENCYBANDLISTNR-STOP
-- ASN1STOP

–	MultiNS-PmaxListNR
The IE MultiNS-PmaxListNR is used to configure a list of one or multiple additionalSpectrumEmission values and P-Max values.
MultiFrequencyBandListNR information element
-- ASN1START
-- TAG-MULTIFREQUENCYBANDLISTNR-START

MultiNS-PmaxListNR ::=				SEQUENCE (SIZE (1..maxNrofNS-Pmax)) OF NS-PmaxValueNR

NS-PmaxValueNR ::=					SEQUENCE {
	additionalSpectrumEmission			AdditionalSpectrumEmission,
	additionalPmax						P-Max													OPTIONAL	-- Need S
}

-- TAG-MULTIFREQUENCYBANDLISTNR-STOP
-- ASN1STOP

<< skip unrelated part >>
[bookmark: _Toc510018728]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc510018729]–	Multiplicity and type constraint definitions
-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START

maxBandComb								INTEGER ::=	65536	-- Maximum number of DL band combinations
maxCellBlack							INTEGER ::= ffsValue	 -- Maximum number of NR blacklisted cell ranges in SIB3, SIB4
maxCellInter 							INTEGER ::= ffsValue 	-- Maximum number of inter-Freq cells listed in SIB4
maxCellIntra 							INTEGER ::= ffsValue 	-- Maximum number of intra-Freq cells listed in SIB3
maxCellMeasEUTRA						INTEGER ::= ffsValue 	-- Maximum number of cells in EUTRAN 
maxEARFCN								INTEGER ::= 262143		-- Maximum value of EUTRA carrier frequency
maxEUTRA-CellBlack						INTEGER ::= ffsValue 	-- Maximum number of EUTRA-blacklisted physical cell identity ranges in SIB5
maxEUTRA-FBI							INTEGER ::= 256			-- Highest value extended EUTRA- FBI range
maxEUTRA-NS-Pmax						INTEGER ::= 8			-- Maximum number of NS and P-Max values per band
maxNrofServingCells						INTEGER ::=	32		-- Max number of serving cells (SpCell + SCells) per cell group
maxNrofServingCells-1					INTEGER ::= 31		-- Max number of serving cells (SpCell + SCells) per cell group minus 1
[bookmark: _Hlk508970012]maxNrofAggregatedCellsPerCellGroup		INTEGER ::= 16
maxNrofSCells							INTEGER ::=	31		-- Max number of secondary serving cells per cell group
maxNrofCellMeas							INTEGER ::=	32		-- Maximum number of entries in each of the cell lists in a measurement object
maxNrofSS-BlocksToAverage				INTEGER ::= 16		-- Max number for the (max) number of SS blocks to average to determine cell
															-- measurement
maxNrofCSI-RS-ResourcesToAverage			INTEGER ::= 16		-- Max number for the (max) number of CSI-RS to average to determine cell
															-- measurement
maxNrofDL-Allocations 					INTEGER ::= 16		-- Maximum number of PDSCH time domain resource allocations

maxNrofSR-ConfigPerCellGroup				INTEGER ::= 8		-- Maximum number of SR configurations per cell group

maxLCG-ID								INTEGER ::= 7		-- Maximum value of LCG ID
maxLC-ID								INTEGER ::= 32		-- Maximum value of Logical Channel ID
maxNrofTAGs								INTEGER ::=	4		-- Maximum number of Timing Advance Groups
maxNrofTAGs-1							INTEGER ::=	3		-- Maximum number of Timing Advance Groups minus 1

maxNrofBWPs								INTEGER ::= 4		-- Maximum number of BWPs per serving cell
maxNrofSymbols-1						INTEGER ::= 13		-- Maximum index identifying a symbol within a slot (14 symbols, indexed from 0..13)
maxNrofSlots							INTEGER ::= 320		-- Maximum number of slots in a 10 ms period
maxNrofSlots-1							INTEGER ::= 319		-- Maximum number of slots in a 10 ms period minus 1

maxNrofPhysicalResourceBlocks			INTEGER ::= 275		-- Maximum number of PRBs
[bookmark: _Hlk514758591]maxNrofPhysicalResourceBlocks-1			INTEGER ::= 274		-- Maximum number of PRBs minus 1
maxNrofPhysicalResourceBlocksPlus1		INTEGER ::= 276		-- Maximum number of PRBs plus 1
maxNrofControlResourceSets 				INTEGER ::= 12 		-- Max number of CoReSets configurable on a serving cell
maxNrofControlResourceSets-1			INTEGER ::= 11  	-- Max number of CoReSets configurable on a serving cell minus 1
maxCoReSetDuration						INTEGER ::= 3		-- Max number of OFDM symbols in a control resource set
maxNrofSearchSpaces						INTEGER ::= 40		-- Max number of Search Spaces
maxNrofSearchSpaces-1					INTEGER ::= 39		-- Max number of Search Spaces minus 1
maxSFI-DCI-PayloadSize					INTEGER ::= 128		-- Max number payload of a DCI scrambled with SFI-RNTI
maxSFI-DCI-PayloadSize-1				INTEGER ::= 127		-- Max number payload of a DCI scrambled with SFI-RNTI minus 1
maxINT-DCI-PayloadSize					INTEGER ::= 126		-- Max number payload of a DCI scrambled with INT-RNTI
maxINT-DCI-PayloadSize-1				INTEGER ::= 125		-- Max number payload of a DCI scrambled with INT-RNTI minus 1
maxNrofRateMatchPatterns				INTEGER ::= 4		-- Max number of rate matching patterns that may be configured
maxNrofRateMatchPatterns-1				INTEGER ::= 3		-- Max number of rate matching patterns that may be configured minus 1
maxNrofRateMatchPatternsPerGroup			INTEGER ::= 8		-- Max number of rate matching patterns that may be configured in one group

maxNrofCSI-ReportConfigurations			INTEGER ::= 48 		-- Maximum number of report configurations
maxNrofCSI-ReportConfigurations-1		INTEGER ::= 47		-- Maximum number of report configurations minus 1

maxNrofCSI-ResourceConfigurations		INTEGER ::= 112		-- Maximum number of resource configurations
maxNrofCSI-ResourceConfigurations-1		INTEGER ::= 111		-- Maximum number of resource configurations minus 1

maxNrofAP-CSI-RS-ResourcesPerSet		INTEGER ::= 16
maxNrOfCSI-AperiodicTriggers			INTEGER ::= 128		-- Maximum number of triggers for aperiodic CSI reporting
maxNrofReportConfigPerAperiodicTrigger	INTEGER ::= 16		-- Maximum number of report configurations per trigger state for aperiodic reporting

[bookmark: _Hlk508967832]maxNrofNZP-CSI-RS-Resources				INTEGER ::= 192		-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources
maxNrofNZP-CSI-RS-Resources-1			INTEGER ::= 191		-- Maximum number of Non-Zero-Power (NZP) CSI-RS resources minus 1
maxNrofNZP-CSI-RS-ResourcesPerSet		INTEGER ::= 64		-- Maximum number of NZP CSI-RS resources per resource set
maxNrofNZP-CSI-RS-ResourceSets			INTEGER ::= 64		-- Maximum number of NZP CSI-RS resources per cell
maxNrofNZP-CSI-RS-ResourceSets-1		INTEGER ::= 63		-- Maximum number of NZP CSI-RS resources per cell minus 1
maxNrofNZP-CSI-RS-ResourceSetsPerConfig	INTEGER ::= 16		-- Maximum number of resource sets per resource configuration
maxNrofNZP-CSI-RS-ResourcesPerConfig		INTEGER ::=	128		-- Maximum number of resources per resource configuration

[bookmark: _Hlk508967852]maxNrofZP-CSI-RS-Resources				INTEGER ::= 32		-- Maximum number of Zero-Power (NZP) CSI-RS resources
maxNrofZP-CSI-RS-Resources-1			INTEGER ::= 31		-- Maximum number of Zero-Power (NZP) CSI-RS resources minus 1
maxNrofZP-CSI-RS-ResourceSets-1			INTEGER ::= 15
maxNrofZP-CSI-RS-ResourcesPerSet		INTEGER ::= 16
[bookmark: _Hlk508970130]maxNrofZP-CSI-RS-ResourceSets			INTEGER ::= 16

maxNrofCSI-IM-Resources					INTEGER ::= 32		-- Maximum number of CSI-IM resources. See CSI-IM-ResourceMax in 38.214.
maxNrofCSI-IM-Resources-1				INTEGER ::= 31		-- Maximum number of CSI-IM resources minus 1. See CSI-IM-ResourceMax in 38.214.
maxNrofCSI-IM-ResourcesPerSet			INTEGER ::= 8		-- Maximum number of CSI-IM resources per set. See CSI-IM-ResourcePerSetMax in 38.214
maxNrofCSI-IM-ResourceSets 				INTEGER ::=	64		-- Maximum number of NZP CSI-IM resources per cell
maxNrofCSI-IM-ResourceSets-1			INTEGER ::=	63		-- Maximum number of NZP CSI-IM resources per cell minus 1
maxNrofCSI-IM-ResourceSetsPerConfig 	INTEGER ::= 16		-- Maximum number of CSI IM resource sets per resource configuration

maxNrofCSI-SSB-ResourcePerSet 			INTEGER ::= 64		-- Maximum number of SSB resources in a resource set
maxNrofCSI-SSB-ResourceSets 			INTEGER ::=	64		-- Maximum number of CSI SSB resource sets per cell
maxNrofCSI-SSB-ResourceSets-1 			INTEGER ::=	63		-- Maximum number of CSI SSB resource sets per cell minus 1
maxNrofCSI-SSB-ResourceSetsPerConfig 	INTEGER ::= 1		-- Maximum number of CSI SSB resource sets per resource configuration

maxNrofFailureDetectionResources		INTEGER ::= 10		-- Maximum number of failure detection resources	
maxNrofFailureDetectionResources-1		INTEGER ::= 9		-- Maximum number of failure detection resources minus 1

maxNrofObjectId							INTEGER ::= 64		-- Maximum number of measurement objects
maxNrofPageRec							INTEGER ::= ffsValue-- Maximum number of page records
maxNrofPCI-Ranges						INTEGER ::= 8		-- Maximum number of PCI ranges
maxNrofPLMN								INTEGER ::=	12		-- Maximum number of PLMNs reported by UE at establisghment
maxPLMN-Info							INTEGER ::= ffsValue-- Maximum number of PLMN identity info
maxPLMN									INTEGER ::=	12		-- Maximum number of PLMNs
maxNrofCSI-RS-ResourcesRRM				INTEGER ::= 96		-- Maximum number of CSI-RS resources for an RRM measurement object
maxNrofCSI-RS-ResourcesRRM-1			INTEGER ::= 95		-- Maximum number of CSI-RS resources for an RRM measurement object minus 1
maxNrofMeasId							INTEGER ::= 64		-- Maximum number of configured measurements
maxNrofQuantityConfig					INTEGER	::= 2		-- Maximum number of quantity configurations
maxNrofCSI-RS-CellsRRM 					INTEGER ::= 96 		-- Maximum number of FFS

[bookmark: _Hlk508084801]maxNrofSRS-ResourceSets					INTEGER ::= 16		-- Maximum number of SRS resource sets in a BWP.
maxNrofSRS-ResourceSets-1				INTEGER ::= 15		-- Maximum number of SRS resource sets in a BWP minus 1.
maxNrofSRS-Resources					INTEGER ::= 64		-- Maximum number of SRS resources in an SRS resource set.
maxNrofSRS-Resources-1					INTEGER ::= 63		-- Maximum number of SRS resources in an SRS resource set minus 1.
maxNrofSRS-TriggerStates-1 				INTEGER ::= 3		-- Maximum number of SRS trigger states minus 1, i.e., the largest code point.
maxRAT-CapabilityContainers				INTEGER ::= 8		-- Maximum number of interworking RAT containers (incl NR and MRDC)
[bookmark: _Hlk500855383]maxSimultaneousBands					INTEGER ::= 32		-- Maximum number of simultaneously aggregated bands


maxNrofSlotFormatCombinationsPerCell	INTEGER ::= 16		-- Maximum number of
maxNrofSlotFormatCombinationsPerSet		INTEGER ::= 512	-- Maximum number of Slot Format Combinations in a SF-Set.
maxNrofSlotFormatCombinationsPerSet-1	INTEGER ::= 511	-- Maximum number of Slot Format Combinations in a SF-Set minus 1.
[bookmark: _Hlk508970152]maxNrofPUCCH-Resources					INTEGER ::= 128
maxNrofPUCCH-Resources-1				INTEGER ::= 127
maxNrofPUCCH-ResourceSets				INTEGER ::= 4		-- Maximum number of PUCCH Resource Sets
maxNrofPUCCH-ResourceSets-1				INTEGER ::= 3		-- Maximum number of PUCCH Resource Sets minus 1.
maxNrofPUCCH-ResourcesPerSet			INTEGER ::= 32		-- Maximum number of PUCCH Resources per PUCCH-ResourceSet
maxNrofPUCCH-ResourcesPerSet-1			INTEGER ::= 31		-- Maximum number of PUCCH Resources per PUCCH-ResourceSet minus 1.
maxNrofPUCCH-P0-PerSet					INTEGER ::= 8		-- Maximum number of P0-pucch present in a p0-pucch set
maxNrofPUCCH-PathlossReferenceRSs		INTEGER ::= 4		-- Maximum number of RSs used as pathloss reference for PUCCH power control. 
maxNrofPUCCH-PathlossReferenceRSs-1		INTEGER ::= 3		-- Maximum number of RSs used as pathloss reference for PUCCH power control minus 1.

maxNrofP0-PUSCH-AlphaSets				INTEGER ::= 30		-- Maximum number of P0-pusch-alpha-sets (see 38,213, section 7.1)
maxNrofP0-PUSCH-AlphaSets-1				INTEGER ::= 29		-- Maximum number of P0-pusch-alpha-sets minus 1 (see 38,213, section 7.1)
maxNrofPUSCH-PathlossReferenceRSs		INTEGER ::= 4		-- Maximum number of RSs used as pathloss reference for PUSCH power control. 
maxNrofPUSCH-PathlossReferenceRSs-1		INTEGER ::= 3		-- Maximum number of RSs used as pathloss reference for PUSCH power control minus 1.

maxBands 								INTEGER ::= 1024		-- Maximum number of supported bands in UE capability.
maxBandsMRDC							INTEGER	::= 1280
maxBandsEUTRA							INTEGER ::=	256
maxCellReport		 					INTEGER ::= 8
maxDRB		 							INTEGER ::= 29			-- Maximum number of DRBs (that can be added in DRB-ToAddModLIst).
maxFreq		 							INTEGER ::= 8			-- Max number of non-serving frequencies in MeasResultSCG-Failure.
[bookmark: _Hlk508974106][bookmark: _Hlk508729692]maxNrofCSI-RS	 						INTEGER ::= 64
maxNrofCandidateBeams 					INTEGER ::= 16			-- Max number of PRACH-ResourceDedicatedBFR that in BFR config.
maxNrofPCIsPerSMTC 						INTEGER ::= 64			-- Maximun number of PCIs per SMTC.
maxNrofQFIs 							INTEGER ::= 64
[bookmark: _Hlk514841633]maxNrOfSemiPersistentPUSCH-Triggers		INTEGER ::= 64			-- Maximum number of triggers for semi persistent reporting on PUSCH
maxNrofSR-Resources		 				INTEGER ::= 8			-- Maximum number of SR resources per BWP in a cell.
maxNrofSlotFormatsPerCombination 		INTEGER ::= 256
maxNrofSpatialRelationInfos 			INTEGER ::= 8
maxNrofSRS-ResourcesPerSet 				INTEGER ::= 16
maxNrofIndexesToReport 					INTEGER ::= 32
maxNrofSSBs 							INTEGER ::= 64 			-- Maximum number of SSB resources in a resource set.
maxNrofSSBs-1							INTEGER ::= 63			-- Maximum number of SSB resources in a resource set minus 1.
maxNrofS-NSSAI							INTEGER ::= 8			-- Maximum number of S-NSSAI.
maxNrofTCI-StatesPDCCH 					INTEGER ::= 64
maxNrofTCI-States						INTEGER ::= 64			-- Maximum number of TCI states.
maxNrofTCI-States-1						INTEGER ::= 63			-- Maximum number of TCI states minus 1.
maxNrofUL-Allocations 					INTEGER ::= 16			-- Maximum number of PUSCH time domain resource allocations.
maxQFI 									INTEGER ::= 63
maxRA-CSIRS-Resources 					INTEGER ::= 96
maxRA-OccasionsPerCSIRS					INTEGER ::= 64			-- Maximum number of RA occasions for one CSI-RS
maxRA-Occasions-1						INTEGER ::=	511			-- Maximum number of RA occasions in the system
maxRA-SSB-Resources 					INTEGER ::= 64
maxSCSs									INTEGER ::= 5
maxSecondaryCellGroups 					INTEGER ::= 3
[bookmark: _Hlk508970174]maxNrofServingCellsEUTRA				INTEGER ::= 32
maxMBSFN-Allocations					INTEGER ::= 8
maxNrofMultiBands						INTEGER ::= 8
maxNrofMultiBands-1						INTEGER ::= 7
maxNrofNS-Pmax							INTEGER ::= 8
maxNrofMultiBandsEUTRA				INTEGER ::= ffsValue		-- Maximum number of EUTRA multi frequency bands
maxCellSFTD    	                    	INTEGER ::= 3  			-- Maximum number of cells for SFTD reporting
maxReportConfigId                 	 	INTEGER ::= 64
maxNrofCodebooks						INTEGER ::= 16			-- Maximum number of codebooks suppoted by the UE

maxNrofSRI-PUSCH-Mappings				INTEGER ::= 16
maxNrofSRI-PUSCH-Mappings-1				INTEGER ::= 15
maxSIB									INTEGER::= 32			-- Maximum number of SIBs
maxSIB-1								INTEGER::= 31
maxSI-Message							INTEGER::= 32			-- Maximum number of SI messages

maxAccessCat-1							INTEGER ::= 63				-- Maximum nuber of Acccess Categories minus 1
maxBarringInfoSet						INTEGER ::= 8				-- Maximum nuber of Acccess Categories
maxCellEUTRA							INTEGER ::= ffsValue		-- Maximum nuber of EUTRA cells in SIB list
maxEUTRA-Carrier						INTEGER ::= ffsValue		-- Maximum nuber of EUTRA carriers in SIB list
maxPLMNIdentities						INTEGER ::= ffsValue		-- Maximum nuber of PLMN identites in RAN area configurations

maxDownlinkFeatureSets				INTEGER ::= 1024		-- (for NR DL) Total number of FeatureSets (size of the pool)
maxUplinkFeatureSets				INTEGER ::= 1024		-- (for NR UL) Total number of FeatureSets (size of the pool)
maxEUTRA-DL-FeatureSets				INTEGER ::= 256		-- (for EUTRA) Total number of FeatureSets (size of the pool)
maxEUTRA-UL-FeatureSets				INTEGER ::= 256		-- (for EUTRA) Total number of FeatureSets (size of the pool)
maxFeatureSetsPerBand				INTEGER ::= 128			-- (for NR) The number of feature sets associated with one band. 
maxPerCC-FeatureSets				INTEGER ::= 1024		-- (for NR) Total number of CC-specific FeatureSets (size of the pool)
maxFeatureSetCombinations 			INTEGER ::= 1024		-- (for MR-DC/NR)Total number of Feature set combinations (size of the pool) 

maxInterRAT-RSTD-Freq					INTEGER ::= 3


-- Editor’s Note: Targeted for completion in Sept 2018. Not used in EN-DC drop.
[bookmark: _Hlk508970197]CellIdentity ::=						ENUMERATED {ffsTypeAndValue}
ShortMAC-I ::=							ENUMERATED {ffsTypeAndValue}
ffsValue								INTEGER ::= 64

-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-STOP
-- ASN1STOP
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