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Introduction
In the last RAN1 meeting, the following conclusion is reached
	Conclusion:
•	Regarding the max payload size for OSI/RMSI/paging, RAN1 expects RAN2 to finalize the necessary information fields in OSI/RMSI/paging
· RAN1 may discuss the max payload size once the set of information fields in OSI/RMSI/paging become mature
· Note: there should a limit on the max payload size for each of OSI/RMSI/paging (e.g., in LTE, the max # of payload size is about 2000 bits)


The RMSI size is very important to decide RMSI structure (keep one SIB or split into two or more SIBs). In this contribution, we intend to estimate the maximum size of RMSI. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
We calculate the size of RMSI by considering two parts: 1) the contents included in 38.331[1]; 2) the contents to be included based on LTE SIB1 and SIB2. The detailed calculation is provided in Section 5. Note that the calculation result estimates the maximum size of RMSI with considering payload size and ASN.1 coding overhead.
For the first part, the following contents are considered:
· ssb-positionsInBurst, ssb-periodicityServingCell, ss-PBCH-BlockPower
· The value of M (as in 38.101) for sync raster definition (i.e., 0, ±1) for FR1
· uplinkConfigCommon (including FrequencyInfoUL, RACH-ConfigCommon, PUSCH-configCommon, PUCCH-configCommon) for normal UL and SUL
· TDD-UL-DL-ConfigCommon
· PDCCH-ConfigCommon
Considering that the values of many parameters in the current 38.331 are still FFS, we make the some assumptions by referring to LTE. The calculation of RACH-ConfigCommon is based on [3], which has been agreed in the last RAN2 meeting.
For the second part, the following contents are considered:
· cellAccessRelatedInfo
· cellSelectionInfo
· scheedulingInfoList
· AC-BarrringInfo
· UE-TimersAndConstants (including t300)
In this part, we have the following assumptions
· Consider 5 PLMN conservatively and those PLMNs have common configuration, e.g., CellIdentity, TrackingAreaCode, csg-Indication, etc.
· Considering up to 8 SIBs in OSI and valueTags are provided per SIB
· Considering 64 unified access control categories and 4-bits ac-BarringFactor and 3-bits ac-BarringTime for each category.
· Common ACB parameters for multiple PLMNs
Our estimate for the maximum size of RMSI is roughly about 1700 bits. Although this estimate is unlikely to be extremely accurate, we think it represents the order of magnitude for RMSI reasonably well. Note that 448bits for AC-Barring parameters are the worst case because it is without any ASN.1 coding optimization. Actually, many categories may have same AC-Barring parameters and priority relationship, then many bits may can be saved by ASN.1 coding optimization. However, it has not been discussed until now, which results in the difficulty to estimate its size.
[bookmark: _GoBack]The key point of structure design of RMSI is to consider the capacity of one scheduling unit and the size of the RMSI. 
In NR, one SIB also cannot be segmented like LTE and is broadcasted by beam sweeping. Although transmitting RMSI as one SIB can save time, it depends on whether RMSI can be transmitted in one TB. Therefore, before deciding the structure of RMSI (keep as one SIB or split into two or more SIBs), RAN2 should ask RAN1 about whether roughly 1700-bits RMSI can be supported in the three multiplexing patterns between SSB and RMSI.

Proposal 1: send LS to RAN1 ask about whether roughly 1700-bits RMSI can be supported in the three multiplexing patterns between SSB and RMSI.
Conclusion
Based on the discussion, we propose the following:
Proposal 1: send LS to RAN1 ask about whether roughly 1700-bits RMSI can be supported in the three multiplexing patterns between SSB and RMSI.
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Table 1 RMSI size analysis
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	Parameters
	Size
	Additional bits
	Comments

	
	RMSI
	1713
	6
	Total: 1719

	Included in the current SIB1 
	ssb-PositionsInBurst  SEQUENCE{
inOneGroup  BIT STRING (SIZE (8)),
groupPresence  BIT STRING (SIZE (8))  OPTIONAL
}
	16
	1
	

	
	ssb-periodicityServingCell ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2 }
	3
	
	

	
	ss-PBCH-BlockPower  INTEGER (-60..50)
	7
	
	

	
	The value of M for sync raster definition (i.e., 0, +1, -1)
	2
	
	

	
	uplinkConfigCommon  UplinkConfigCommon  OPTIONAL
	371
	1
	Without calculating the size of PUSCH-Config and PUCCH-Config

	
	supplementaryUplink  SEQUENCE {
  uplinkConfigCommon  UplinkConfigCommon  OPTIONAL
}
	371
	1
	Without calculating the size of PUSCH-Config and PUCCH-Config

	
	tdd-UL-DL-configuration  TDD-UL-DL-ConfigCommon  OPTIONAL,
	35
	1
	

	
	tdd-UL-DL-configurationCommon2  TDD-UL-DL-ConfigCommon  OPTIONAL
	35
	1
	

	
	pdcch-ConfigCommon  PDCCH-ConfigCommon OPTIONAL,
	96
	1
	

	To be included
	CellAccessRelatedInfo
	180
	
	

	
	CellSelectionInfo
	10
	
	

	
	AC Barring Info
	448
	
	Bits can be saved by optimizing ASN.1 signalling

	
	scheduleInfoList
	136
	
	

	
	UE Timers and Constants
	3
	
	Including t300
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Table 2 UplinkConfigCommon
	Parameters
	Size
	Additional bits
	Comments

	UplinkConfigCommon
	369
	2
	Total: 371

	frequencyInfoUL  FrequencyInfoUL  OPTIONAL
	110
	1
	

	initialUplinkBandwidthPart  UplinkBandwidthPart  OPTIONAL
	259
	1
	Without calculating the size of PUSCH-Config and PUCCH-Config



- FrequencyInfoUL
Table 3 FrequencyInfoUL
	Parameters
	Size
	Additional bits
	Comments

	FrequencyInfoUL
	104
	6
	Total: 110

	absoluteFrequencyUL  ARFCN-ValueNR  OPTIONAL,
	16
	1
	IN LTE: maxEARFCN INTEGER ::= 65535

	offsetToPointA  INTEGER (0..2199)  OPTIONAL,
	12
	1
	

	[bookmark: OLE_LINK28]scs-SpecificCarriers  SEQUENCE (SIZE (1..ffsValue)) OF SCS-SpecificVirtualCarrie  OPTIONAL,
	2*32
	1
	Assuming at most 2 scs-specific carriers

	additionalSpectrumEmission  AdditionalSpectrumEmission OPTIONAL,
	5
	1
	Refer to LTE

	p-Max  P-Max  OPTIONAL,
	6
	1
	Refer to LTE

	frequencyShift7p5khz  ENUMERATED {true}  OPTIONAL,
	1
	1
	


Notes: 
ARFCN-ValueNR  ::=	ENUMERATED {ffsTypeAndValue}  
AdditionalSpectrumEmission 	::=	ENUMERATED {ffsTypeAndValue}
P-Max ::=	  ENUMERATED {ffsTypeAndValue}
-SCS-SpecificVirtualCarrie
Table 4 SCS-SpecificVirtualCarrier
	Parameters
	Size
	Additional bits
	Comments

	SCS-SpecificVirtualCarrier
	28
	4
	Total: 32

	offsetToVirtualCarrier  INTEGER (0..2199)  OPTIONAL,
	12
	1
	

	subcarrierSpacing  SubcarrierSpacing  OPTIONAL
	2
	1
	

	k0	  FFS_Value  OPTIONAL,
	5
	1
	Refer to the related configuration of SSB type A

	carrierBandwidth  INTEGER (1..maxNrofPhysicalResourceBlocks)  OPTIONAL,
	9
	1
	


Notes: 
SubcarrierSpacing ::=  ENUMERATED {kHz15, kHz30, kHz60, kHz120}
maxNrofPhysicalResourceBlocks INTEGER ::= 275	
-UplinkBandwidthPart
Table 5 UplinkBandwidthPart
	Parameters
	Size
	Additional bits
	Comments

	UplinkBandwidthPart
	258   
	1
	Total: 259

	genericParameters  BandwidthPart
	24
	
	

	directCurrentLocation  INTEGER (0..3299)  OPTIONAL,
	12
	1
	

	rach-ConfigCommon  RACH-ConfigCommon,
	149
	
	

	pusch-ConfigCommon   PUSCH-ConfigCommon,
	15
	
	

	pucch-ConfigCommon  PUCCH-ConfigCommon,
	58
	
	


- BandwidthPart
Table 6 BandwidthPart
	Parameters
	Size
	Additional bits
	Comments

	BandwidthPart
	22
	2
	Total: 24

	bandwidthPartId  BandwidthPartId
	2
	
	

	locationAndBandwidth  INTEGER (1..65536)   OPTIONAL,
	17
	1
	

	subcarrierSpacing  ENUMERATED {n0, n1, n2, n3, n4}
	2
	
	

	cyclicPrefix  ENUMERATED { extended }  OPTIONAL

	1
	1
	


Notes:
BandwidthPartId	::=  INTEGER (0..maxNrofBandwidthParts-1)
maxNrofBandwidthParts  INTEGER ::= 4
-RACH-ConfigCommon (Agreed in the RAN2 AH(1801))
Table 7 RACH-ConfigCommon
	Parameters
	Size
	Additional bits
	Comments

	RACH-ConfigCommon
	140
	9
	Total: 149

	prach-ConfigCommonGeneric  PRACH-ConfigCommonGeneric,
	21
	
	

	groupBconfigured 				SEQUENCE {
		-- FFS: ra-Msg3SizeGroupA values
		ra-Msg3SizeGroupA				ENUMERATED {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spare7, spare6, spare5,
											spare4, spare3, spare2, spare1},
		-- FFS: Need and definition of messagePowerOffsetGroupB
		messagePowerOffsetGroupB		ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18}
	} OPTIONAL,
	7
	1
	

	ra-ContentionResolutionTimer  ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64}
	3
	
	

	ssb-Threshold  RSRP-Range  OPTIONAL
	7
	1
	[bookmark: OLE_LINK32]Refer to LTE: RSRP-Range ::=	INTEGER(0..97)


	sul-RSRP-Threshold	  RSRP-Range  OPTIONAL,
	7
	1
	Refer to LTE: RSRP-Range ::=	INTEGER(0..97)


	prach-ConfigurationIndex  INTEGER (0..255)  OPTIONAL,
	8
	1
	

	prach-RootSequenceIndex					CHOICE {
		l839									INTEGER (0..837),
		l139									INTEGER (0..137)
	}												
	10
	1
	

	msg1-SubcarrierSpacing  SubcarrierSpacing
	2
	
	

	msg1-FDM  BIT STRING (SIZE (2)),
	2
	
	

	msg1-FrequencyStart  INTEGER (0..maxNrofPhysicalResourceBlocks-1)
	8
	
	

	restrictedSetConfig  ENUMERATED {unrestricted, restrictedToTypeA, restrictedToTypeB},
	2
	
	

	cb-preamblesPerSSB  FFS_Value
	4
	
	RAN1 indicated ”4 bit” but there should be actual values here... and not hidden in a table

	ssb-perRACH-Occasion  FFS_Value  OPTIONAL,
	3
	1
	RAN1 indicated ”3 bit” but there should be actual values here... and not hidden in a table

	msg2-SubcarrierSpacing  SubcarrierSpacing,
	2
	
	

	ra-ControlResourceSet  ControlResourceSetId  OPTIONAL,
	4
	1
	

	ra-SearchSpace  SearchSpace  OPTIONAL,
	47
	1
	

	msg3-SubcarrierSpacing  SubcarrierSpacing,
	2
	
	

	msg3-transformPrecoding	  ENUMERATED {true}  OPTIONAL
	1
	1
	


Notes:
RSRP-Range ::=					ENUMERATED {ffsTypeAndValue}
RSRQ-Range ::=					ENUMERATED {ffsTypeAndValue}
ControlResourceSetId ::=					INTEGER (0..maxNrofControlResourceSets-1)
maxNrofControlResourceSets 				INTEGER ::= ffsValue 	-- Max number of CoReSets configurable on a serving cell
maxNrofControlResourceSets-1			INTEGER ::= 12  	
- SearchSpace
Table 8 SearchSpace
	Parameters
	Size
	Additional bits
	Comments

	SearchSpace
	41
	6
	Total: 47

	searchSpaceId  SearchSpaceId
	3
	
	Assuming 8 search space

	controlResourceSetId  ControlResourceSetId,
	4
	
	

	monitoringSlotPeriodicityAndOffset		CHOICE {
		sl1										NULL, 
		sl2										INTEGER (0..1), 
		sl5 									INTEGER (0..4),
		sl10 									INTEGER (0..9),
		sl20 									INTEGER (0..19)
	}																													OPTIONAL,
	5
	2
	

	monitoringSymbolsWithinSlot  BIT STRING (SIZE (14))  OPTIONAL,
	14
	1
	

	nrofCandidates							SEQUENCE {
		aggregationLevel1						ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
		aggregationLevel2						ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
		aggregationLevel4						ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
		aggregationLevel8						ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},
		aggregationLevel16						ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}
	},
	15
	1
	

	searchSpaceType							CHOICE {
		common									SEQUENCE {
			-- FFS: Parameters that are applicable for CSS?
		},
		ue-Specific								SEQUENCE {
			-- FFS: Parameters that are applicable only for USS?
		}
	}																														OPTIONAL -
	1
	2
	Assuming  no additional  needed parameters


Notes:
maxNrofSearchSpaces 					INTEGER ::= ffsValue

- PUSCH-ConfigCommon
Table 9 PUSCH-ConfigCommon
	Parameters
	Size
	Additional bits
	Comments

	PUSCH-ConfigCommon
	12
	3
	Total: 15

	groupHoppingEnabledTransformPrecoding  ENUMERATED {enabled}  OPTIONAL,
	1
	1
	

	msg3-DeltaPreamble  FFS_Value  OPTIONAL,
	3
	1
	Refer to LTE: deltaPreambleMsg3 INTEGER (-1..6)

	p0-NominalWithGrant	 INTEGER (-202..24)  OPTIONAL,
	8
	1
	


- PUCCH-ConfigCommon
Table 10 PUCCH-ConfigCommon
	Parameters
	Size
	Additional bits
	Comments

	PUCCH-ConfigCommon
	48
	10
	Total: 58

	pucch-ResourceCommon  BIT STRING (SIZE (4))  OPTIONAL,
	4
	1
	

	pucch-Format0-BaseSequenceHopping  ENUMERATED {true} OPTIONAL,
	1
	1
	

	pucch-Format1-BaseSequenceHopping  ENUMERATED {true} OPTIONAL,
	1
	1
	

	sequenceHoppingId  BIT STRING (SIZE (10))  OPTIONAL,
	10
	1
	

	p0-nominal  INTEGER (-202..24)  OPTIONAL,
	7
	1
	

	deltaF-pucch-f0  FFS_Value  OPTIONAL
	3
	1
	Refer to LTE: deltaPreambleMsg3  INTEGER (-1..6)

	deltaF-pucch-f1  FFS_Value  OPTIONAL,
	3
	1
	

	deltaF-pucch-f2  FFS_Value  OPTIONAL,
	3
	1
	

	deltaF-pucch-f3  FFS_Value  OPTIONAL,
	3
	1
	

	deltaF-pucch-f4  FFS_Value  OPTIONAL,
	3
	1
	


- TDD-UL-DL-ConfigCommon
Table 11 TDD-UL-DL-ConfigCommon
	Parameters
	Size
	Additional bits
	Comments

	TDD-UL-DL-ConfigCommon
	29
	6
	Total: 35

	refereceSubcarrierSpacing  SubcarrierSpacing  OPTIONAL
	2
	1
	

	dl-UL-TransmissionPeriodicity  ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10}  OPTIONAL,
	3
	1
	

	nrofDownlinkSlots  INTEGER (0..160)  OPTIONAL,
	8
	1
	

	nrofDownlinkSymbols  INTEGER (0..maxSymbolIndex)  OPTIONAL,
	4
	1
	

	nrofUplinkSlots  INTEGER (0..160)  OPTIONAL,
	8
	1
	

	nrofUplinkSymbols  INTEGER (0..maxSymbolIndex)  OPTIONAL
	4
	1
	


Notes:
maxSymbolIndex							INTEGER ::= 13
- PDCCH-ConfigCommon
Table 12 PDCCH-ConfigCommon
	Parameters
	Size
	Additional bits
	Comments

	[bookmark: OLE_LINK33]PDCCH-ConfigCommon
	94
	2
	Total:96

	searchSpaceOtherSystemInformation  FFS_Value  OPTIONAL,
	47
	1
	

	pagingSearchSpace  FFS_Value  OPTIONAL
	47
	1
	



- CellAccessRelatedInfo
	Parameter
	Size [bits]
	Comment

	Plmn-IdentityList
	125
	PLMN-IdentityInfo (s) maximum of 5 ( 25 bits per one)*

	· plmn-Identity	
	
	24

	· cellReservedForOperatorUse
	
	1

	CellIdentity
	9
	

	TrackingAreaCode
	16
	

	CellBarred
	1
	

	IntraFreqReselection
	1
	

	Csg-Indication
	1
	

	Csg-Identity
	27
	CSG-Identity ::=					BIT STRING (SIZE (27))

	total
	180
	


-CellSelectionInfo
	Parameter
	Size [bits]
	Comment

	q-RxLevMin
	6
	

	q-RxLevMinOffset	
	4
	

	total
	10
	


-schedulingInfoList
	Parameter
	Size [bits]
	Comment

	schedulingInfoList
	133
	Assuming the maxmum number of SIBs is 8

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=	SEQUENCE {
	si-Periodicity						ENUMERATED {
											rf8, rf16, rf32, rf64, rf128, rf256, rf512},
	sib-MappingInfo						SIB-MappingInfo
     sib-ValueTag                            
}
SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=	SEQUENCE{	
     ValueTag     INTEGER (0,…, 31)
	ENUMERATED {
										sibType3, sibType4, sibType5, sibType6,
[bookmark: OLE_LINK45]										sibType7, sibType8, sibType9, sibType10
}
}


	si-WindowLength
	3
	

	total
	136
	


-AC Barring Info
	Parameter
	Size [bits]
	Comment

	acBarringInfo SEQUENCE (SIZE (1..64)) OF AC-BarringConfig



Without any ASN.1 signalling optimization
	7*64=448
	Refer to LTE

AC-BarringConfig ::=				SEQUENCE {
	ac-BarringFactor					ENUMERATED {
											p00, p05, p10, p15, p20, p25, p30, p40,
											p50, p60, p70, p75, p80, p85, p90, p95},
	ac-BarringTime						ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},
	ac-BarringForSpecialAC				BIT STRING (SIZE(5))
}


	total
	448
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