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Introduction 
In the email discussion 101 #39 [1], the structure of the SIB1 was discussed and a new structure ServingCellConfig CommonSIB was introduced, however the detail of the ServingCellConfigCommonSIB is still FFS. Meanwhile in the latest 38.331 version [2], some of parameters are also included and described in the SIB1. 
In this contribution, we further discuss the details of ServingCellConfigCommonSIB based on [1][2], and the related ASN.1 structure is also provided.
Discussions
In this section, we first give a basic structure of ServingCellConfigCommonSIB in Table 1 based on the SIB1 definition in [1][2], and then we analyze which elements need to be modified and whether there are any other elements that need to be added, at last we provide the ASN.1 coding of ServingCellConfigCommonSIB.
Table 1:  A basic structure of  “ServingCellConfigCommonSIB”
ServingCellConfigCommonSIB ::=		SEQUENCE {
	frequencyOffsetSSB				ENUMERATED {khz-5, khz5}	OPTIONAL,	-- Need R
	ssb-PositionsInBurst				SEQUENCE {
		inOneGroup					BIT STRING (SIZE (8)),
		groupPresence				BIT STRING (SIZE (8)) 	OPTIONAL -- Cond above6GHzOnly
	},
	ssb-PeriodicityServingCell	 ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},
	ss-PBCH-BlockPower					INTEGER (-60..50),
	uplinkConfigCommon					UplinkConfigCommon			OPTIONAL,
	supplementaryUplink					SEQUENCE {
		uplinkConfigCommon				UplinkConfigCommon			OPTIONAL 
	}					                                        OPTIONAL, -- Cond SUL
	tdd-UL-DL-Configuration				TDD-UL-DL-ConfigCommon		OPTIONAL, -- Cond TDD
	tdd-UL-DL-configurationCommon2		TDD-UL-DL-ConfigCommon		OPTIONAL, -- Cond TDD
	pdcch-ConfigCommon					PDCCH-ConfigCommon			OPTIONAL,
	pucch-ConfigCommon					PUCCH-ConfigCommon			OPTIONAL,
	lateNonCriticalExtension			OCTET STRING				OPTIONAL,
	nonCriticalExtension				SEQUENCE{}					OPTIONAL 
}
Elements that Need to Be Added
In this section, we check whether there are any elements that need to be added by comparing the ServingCellConfigCommonSIB with both LTE SIB1+SIB2 and the ServingCellConfigCommon.
Within the LTE SIB1+SIB2, the additional configuration parameters are listed as follow, we will discuss them one by one.
	bcch-Config 						BCCH-Config,
	pcch-Config 						PCCH-Config,
	pdsch-ConfigCommon					PDSCH-ConfigCommon,
	timeAlignmentTimerCommon			TimeAlignmentTimer,	
	multiBandInfoList					MultiBandInfoList
1,bcch-Config
In LTE, bcch-Config contains the modificationPeriodCoeff which is used to calculate the SI modification period. At the last meeting it was agreed that “In NR, adopt the LTE concept of modification period for SI update handling”. So, we propose:
Proposal 1: The BCCH-Config which indicates the modificationPeriodCoeff shall be included in the ServingCellConfigCommon SIB.
2, pcch-Config
[bookmark: _GoBack]In LTE, the Paging Cycle and nB are broadcasted in the pcch-Config field of SIB2 for the PO calculation. Though the PO calculation detail is still under discussion, this kind of  parameter shall be put into the NR SIB1 to make sure that the UE can detect paging with only MSI.
Proposal 2:The PCCH-Config shall be included in the ServingCellConfigCommonSIB.
3, pdsch-ConfigCommon
In the initial access, the UE has to detect Msg4(contention resolution) and SRB0 RRC Messages on PDSCH, so we propose:
Proposal 3: The pdsch-ConfigCommon shall be included in the ServingCellConfigCommonSIB for the Msg4(contention resolution) and and for receiving SRB0 Messages.
4, timeAlignmentTimerCommon
In LTE, this parameter is used for Time alignment, so we think it’s also useful for the initial access. 
Proposal 4:The timeAlignmentTimerCommon shall be included in the ServingCellConfigCommonSIB.
5, multiBandInfoList
Obviously, this parameter shall be indicated in the SIB1. Besides, the absoluteFrequencyPointA shall also be included, which indicates the absolute frequency position of the reference resource block (Common RB 0). In the current FrequencyInfoDL structure of the connected state, there are also some other parameters that have been indicated in the MIB, so we propose to introduce a new structure to indicate DL frequency information for Idle/Inactive state.
Proposal 5:A new structure frequencyInfoDLSIB shall be included in the ServingCellConfigCommonSIB, in which the multiBandInfoList and absoluteFrequencyPointA shall be included at least.
While comparing with the ServingCellConfigCommon in Annex C, the following configuration parameters shall also be further discussed:
	lte-CRS-ToMatchAround		SetupRelease { RateMatchPatternLTE-CRS } 	OPTIONAL,	-- Need M
	rateMatchPatternToAddModList SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern		OPTIONAL, -- Need N
	rateMatchPatternToReleaseList SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId		OPTIONAL, -- Need N
In the current structure, the lte-CRS-ToMatchAround is used to indicate the PDSCH resource mapping with RE level granularity, while the rateMatchPatternList is with RB level granularity. In the initial access, the UE has to detect Msg4 (contention resolution) and SRB0 Messages on PDSCH, so we think it’s better to indicate this information in the SIB1. However, considering the limited size of the SIB1, we propose to include only one rateMatchPattern as follows:
	lte-CRS-ToMatchAround		RateMatchPatternLTE-CRS 	OPTIONAL,	-- Need M
	rateMatchPattern            RateMatchPattern		OPTIONAL, -- Need N
Proposal 6:The lte-CRS-ToMatchAround and the  rateMatchPattern shall be included in the ServingCellConfigCommonSIB, and send an LS to RAN1 to confirm.
Elements that Need to Be Modified
In this section, we check whether there are any elements need to be modified. As shown in the Table 2, we can see that the ServingCellConfigCommonSIB includes both uplinkConfigCommon and pucch-ConfigCommon, while the pucch-ConfigCommon was re-included in the uplinkConfigCommon.  Besides in the current UplinkConfigCommon structure, the SetupRelease structure was also adopted, which will increase the size of SIB1, so we propose to introduce a new structure to indicate uplink common configuration in SIB1.
Table 2:  uplinkConfigCommon
ServingCellConfigCommonSIB ::=		SEQUENCE {
	uplinkConfigCommon					UplinkConfigCommon			OPTIONAL,
	supplementaryUplink					SEQUENCE {
		uplinkConfigCommon				UplinkConfigCommon			OPTIONAL 
	}					                                        OPTIONAL, -- Cond SUL
	pdcch-ConfigCommon					PDCCH-ConfigCommon			OPTIONAL,
	pucch-ConfigCommon					PUCCH-ConfigCommon			OPTIONAL,
	lateNonCriticalExtension			OCTET STRING				OPTIONAL,
	nonCriticalExtension				SEQUENCE{}					OPTIONAL 
}
UplinkConfigCommon ::=				SEQUENCE {
	frequencyInfoUL				FrequencyInfoUL		OPTIONAL, -- Cond InterFreqHOAndServCellAdd
	initialUplinkBWP			BWP-UplinkCommon	OPTIONAL  -- Cond ServCellAdd
}
BWP-UplinkCommon ::=				SEQUENCE {
	genericParameters		BWP,
	rach-ConfigCommon		SetupRelease { RACH-ConfigCommon }			OPTIONAL, 	-- Need M
	pusch-ConfigCommon		SetupRelease { PUSCH-ConfigCommon }			OPTIONAL, 	-- Need M
	pucch-ConfigCommon		SetupRelease { PUCCH-ConfigCommon }			OPTIONAL, 	-- Need M
	...
}
Proposal 7: A separate structure uplinkConfigCommonSIB shall be defined for the ServingCellConfig CommonSIB.
Besides, in the current PDSCH-ConfigCommon, there are more than one PDSCH-TimeDomainResourceAllocations.
PDSCH-ConfigCommon ::=					SEQUENCE {
pdsch-AllocationList	SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF 
	PDSCH-TimeDomainResourceAllocation			OPTIONAL,	-- Need R
}
However, considering the size limitation of SIB1, an LS shall be sent to RAN1 to confirm whether it is possible to configure only one PDSCH-TimeDomainResourceAllocation in the SIB1 for initial access.
Proposal 8: Send an LS to RAN1 to confirm whether it is possible to configure only one PDSCH-TimeDomainResourceAllocation in the PDSCH-ConfigCommon for initial access.
Asn.1 coding of the ServingCellConfigCommonSIB
Based on the above discussion, we propose the following Asn.1 structure of the ServingCellConfigCommonSIB. The modified part has been highlighted in red.
Table 3:  Asn.1 coding of the ServingCellConfigCommonSIB
-- ASN1START
-- TAG-ServingCellConfigCommonSIB-START

ServingCellConfigCommonSIB ::=			SEQUENCE {
	-- Time domain positions of the transmitted SS-blocks in an SS-Burst-Set 
--(see 38.213, section 4.1)
	ssb-PositionsInBurst				SEQUENCE {
		-- Indicates the presence of the up to 8 SSBs in one group
		inOneGroup				BIT STRING (SIZE (8)),
		-- For above 6 GHz: indicates which groups of SSBs is present
		groupPresence			BIT STRING (SIZE (8))										OPTIONAL -- Cond above6GHzOnly
	},

	-- The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])
	ssb-PeriodicityServingCell	ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},

	-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 
	-- (see 38.213, section 7.4)
	ss-PBCH-BlockPower					INTEGER (-60..50),
	
	tdd-UL-DL-Configuration				TDD-UL-DL-ConfigCommon				OPTIONAL, -- Cond TDD
	tdd-UL-DL-configurationCommon2		TDD-UL-DL-ConfigCommon				OPTIONAL, -- Cond TDD

	uplinkConfigCommon					UplinkConfigCommonSIB				OPTIONAL,
	-- FFS: How to indicate the FrequencyInfoUL for the SUL
	supplementaryUplink					SEQUENCE {
		uplinkConfigCommon				UplinkConfigCommonSIB				OPTIONAL 
		-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 
	}		   														        OPTIONAL, -- Cond SUL
	dlConfigCommon						DownlinkConfigCommonSIB,
	timeAlignmentTimerCommon			TimeAlignmentTimer,
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				SEQUENCE{}							OPTIONAL 

}

DownlinkConfigCommonSIB ::=		SEQUENCE {
	frequencyInfoDLSIB					FrequencyInfoDLSIB,
	pdcch-ConfigCommon					PDCCH-ConfigCommon								OPTIONAL,
    pdsch-ConfigCommon					PDSCH-ConfigCommon								OPTIONAL,
	bcch-Config 						BCCH-Config,
	pcch-Config 						PCCH-Config

}
FrequencyInfoDLSIB ::= 				SEQUENCE {
	-- Frequency offset for the SSB of -5kHz (M=-1) or +5kHz (M=1). When the field is absent, the UE applies no offset (M=0).
	-- The offset is only applicable for the frequency range 0-2.65GHz. Corresponds to parameter 'M' (see 38.101, section FFS_Section)
	frequencyOffsetSSB				ENUMERATED {khz-5, khz5}		OPTIONAL,	-- Need R
	frequencyBandList					MultiFrequencyBandListNR,
	-- Absolute frequency position 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)
	absoluteFrequencyPointA					ARFCN-ValueNR
}
BCCH-Config ::=						SEQUENCE {
	modificationPeriodCoeff				ENUMERATED {n2, n4, n8, n16}
	}

PCCH-Config ::=					ENUMERATED {ffsTypeAndValue}	

TimeAlignmentTimer ::= 		ENUMERATED {ms500, ms750, ms1280, ms1920, ms2560, ms5120, ms10240, infinity}

-- TAG-ServingCellConfigCommonSIB-STOP
Proposal 9:Take the Table 3 as the baseline for further discussions.
Conclusion 
Based on all the analysis above, we give our proposals as:
Proposal 1: The BCCH-Config which indicates the modificationPeriodCoeff shall be included in the ServingCellConfigCommon SIB.
Proposal 2:The PCCH-Config shall be included in the ServingCellConfigCommonSIB.
Proposal 3: The pdsch-ConfigCommon shall be included in the ServingCellConfigCommonSIB for the Msg4(contention resolution) and and for receiving SRB0 Messages.
Proposal 4:The timeAlignmentTimerCommon shall be included in the ServingCellConfigCommonSIB.
Proposal 5:A new structure frequencyInfoDLSIB shall be included in the ServingCellConfigCommonSIB, in which the multiBandInfoList and absoluteFrequencyPointA shall be included at least.
Proposal 6:The lte-CRS-ToMatchAround and the  rateMatchPattern shall be included in the ServingCellConfigCommonSIB, and send an LS to RAN1 to confirm.
Proposal 7: A separate structure uplinkConfigCommonSIB shall be defined for the ServingCellConfig CommonSIB.
Proposal 8: Send an LS to RAN1 to confirm whether it is possible to configure only one PDSCH-TimeDomainResourceAllocation in the PDSCH-ConfigCommon for initial access.
Proposal 9:Take the Table 3 as the baseline for further discussions.
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Annex
Annex A: SIB1 structure in [1] 
SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=		SEQUENCE {

	cellSelectionInfo					SEQUENCE {
		q-RxLevMin							Q-RxLevMin,
		q-QualMin							Q-QualMin			OPTIONAL		-- Need N
	}																				OPTIONAL,
	cellAccessRelatedInfo				CellAccessRelatedInfo,
	si-SchedulingInfo					SI-SchedulingInfo							OPTIONAL,
	servingCellConfigCommon				ServingCellConfigCommonSIB					OPTIONAL,
	ims-EmergencySupport				ENUMERATED {true}							OPTIONAL,
	eCallOverIMS-Support				ENUMERATED {true}							OPTIONAL,
	ue-TimersAndConstants				UE-TimersAndConstants						OPTIONAL,
	lateNonCriticalExtension			OCTET STRING					            OPTIONAL,
	nonCriticalExtension				SEQUENCE{}									OPTIONAL 
}

-- TAG-SIB1-STOP
-- ASN1STOP

Annex B: SIB1 structure in [2]
SIB1 message
-- ASN1START
-- TAG-SIB1-START
SIB1 ::=		SEQUENCE {
[bookmark: _Hlk508966924]	frequencyOffsetSSB				ENUMERATED {khz-5, khz5}	OPTIONAL,	-- Need R
	ssb-PositionsInBurst				SEQUENCE {
		inOneGroup					BIT STRING (SIZE (8)),
		groupPresence				BIT STRING (SIZE (8)) 	OPTIONAL -- Cond above6GHzOnly
	},
	ssb-PeriodicityServingCell	 ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},
	ss-PBCH-BlockPower					INTEGER (-60..50),
	uplinkConfigCommon					UplinkConfigCommon			OPTIONAL,
	supplementaryUplink					SEQUENCE {
		uplinkConfigCommon				UplinkConfigCommon			OPTIONAL 
	}						                                        OPTIONAL, -- Cond SUL
	tdd-UL-DL-Configuration				TDD-UL-DL-ConfigCommon		OPTIONAL, -- Cond TDD
	tdd-UL-DL-configurationCommon2		TDD-UL-DL-ConfigCommon		OPTIONAL, -- Cond TDD
	pdcch-ConfigCommon					PDCCH-ConfigCommon			OPTIONAL,
	pucch-ConfigCommon					PUCCH-ConfigCommon			OPTIONAL,
	lateNonCriticalExtension			OCTET STRING				OPTIONAL,
	nonCriticalExtension				SEQUENCE{}					OPTIONAL 
}
-- TAG-SIB1-STOP
-- ASN1STOP
Annex C: ASN.1 structure of “ServingCellConfigCommon” in [2] 
ServingCellConfigCommon information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-COMMON-START
ServingCellConfigCommon ::=		SEQUENCE {
	physCellId					PhysCellId			OPTIONAL, -- Cond HOAndServCellAdd,
	frequencyInfoDL				FrequencyInfoDL		OPTIONAL, -- Cond InterFreqHOAndServCellAdd
	initialDownlinkBWP			BWP-DownlinkCommon	OPTIONAL,	-- Cond ServCellAdd
	uplinkConfigCommon			UplinkConfigCommon	OPTIONAL, -- Cond ServCellAdd-UL 
	supplementaryUplinkConfig	UplinkConfigCommon	OPTIONAL, -- Cond ServCellAdd-SUL
[bookmark: _Hlk493885951]	ssb-PositionsInBurst				CHOICE {
		shortBitmap							BIT STRING (SIZE (4)),
		mediumBitmap						BIT STRING (SIZE (8)),
		longBitmap							BIT STRING (SIZE (64))
	}																OPTIONAL, -- Need R,
	ssb-periodicityServingCell	ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }			OPTIONAL,	-- Need S
	dmrs-TypeA-Position			ENUMERATED {pos2, pos3},
	lte-CRS-ToMatchAround		SetupRelease { RateMatchPatternLTE-CRS } 	OPTIONAL,	-- Need M
	rateMatchPatternToAddModList SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern		OPTIONAL, -- Need N
	rateMatchPatternToReleaseList SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId		OPTIONAL, -- Need N
	subcarrierSpacing		SubcarrierSpacing			OPTIONAL, -- Need S
	tdd-UL-DL-ConfigurationCommon		TDD-UL-DL-ConfigCommon		OPTIONAL, -- Cond TDD
	tdd-UL-DL-ConfigurationCommon2		TDD-UL-DL-ConfigCommon		OPTIONAL, -- Cond TDD
	ss-PBCH-BlockPower					INTEGER (-60..50),
	...
}
-- TAG-SERVING-CELL-CONFIG-COMMON-STOP 
-- ASN1STOP



