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Introduction
In this contribution, we propose a structure for the system information and propose a list of the contents for the remaining minimum system information (i.e. minimum system information excluding the MIB, which has already been developed as part of the EN-DC work). 
[bookmark: _GoBack]In section 2, we first propose to adopt the LTE system information framework and terminology also for NR, and then review the current RAN2 status on minimum system information. We also review the contents of the LTE system information. In the end, we provide a proposal for information elements for minimum system information (primarily based on based on ServingCellConfigCommon in current 38.331).
[bookmark: _Ref178064866]Discussion
Structure of the system information
It can be noted that the naming of the LTE messages is somewhat confusing, as MIB, SIB1 and SI are defined as messages. SIB1 is thus defined as a message but the rest of the SIBs are defined as information elements. Even though information elements and messages are conceptually different things, there seems to be a good understanding of the current structure in RAN2, and for simplicity, we propose to adopt the LTE concept directly to NR
· System information is divided to master information block and system information blocks. Note that in order to avoid confusion, we will call the NR master information block NR MIB and NR system information blocks NR SIBs in this contribution. This is since the contents of the NR MIB and SIBs may differ from the contents of the LTE MIB and SIBs. In the actual specification it may be preferable to use simply MIB and SIB.
· NR-MIB and NR-SIB1 are separate RRC messages.
· All other NR-SIBs are transmitted in SI messages scheduled in NR-SIB1.
[bookmark: _Toc473554760][bookmark: _Toc473554795][bookmark: _Toc473554813][bookmark: _Toc473554893][bookmark: _Toc473554939][bookmark: _Toc473898231][bookmark: _Toc473935530][bookmark: _Toc478132528][bookmark: _Toc478129862][bookmark: _Toc478133405][bookmark: _Toc478134836][bookmark: _Toc478135667][bookmark: _Toc478133526][bookmark: _Toc478157694][bookmark: _Toc478160621][bookmark: _Toc481651747][bookmark: _Toc481795031][bookmark: _Toc481795069][bookmark: _Toc485407416][bookmark: _Toc485407659][bookmark: _Toc486924135][bookmark: _Toc493160462][bookmark: _Toc493160667][bookmark: _Toc493160789][bookmark: _Toc494405413][bookmark: _Toc500854230][bookmark: _Toc500858441][bookmark: _Toc503268893][bookmark: _Toc470004042][bookmark: _Toc470004051][bookmark: _Toc470004067][bookmark: _Toc471498637][bookmark: _Toc471503432][bookmark: _Toc471523544]System information in NR consists of MIB and SIBs.
[bookmark: _Toc473554761][bookmark: _Toc473554796][bookmark: _Toc473554814][bookmark: _Toc473554894][bookmark: _Toc473554940][bookmark: _Toc473898232][bookmark: _Toc473935531][bookmark: _Toc478132529][bookmark: _Toc478129863][bookmark: _Toc478133406][bookmark: _Toc478134837][bookmark: _Toc478135668][bookmark: _Toc478133527][bookmark: _Toc478157695][bookmark: _Toc478160622][bookmark: _Toc481651748][bookmark: _Toc481795032][bookmark: _Toc481795070][bookmark: _Toc485407417][bookmark: _Toc485407660][bookmark: _Toc486924136][bookmark: _Toc493160463][bookmark: _Toc493160668][bookmark: _Toc493160790][bookmark: _Toc494405414][bookmark: _Toc500854231][bookmark: _Toc500858442][bookmark: _Toc503268894][bookmark: _Toc473554815]MIB and SIB1 are separate RRC messages, while all other SIBs are transmitted in SI messages scheduled in SIB1.
In addition to master and system information blocks, the NR system information is divided to “minimum” and “other” system information with the understanding that “The minimum SI comprises basic information required for initial access to a cell and information for acquiring any other SI broadcast periodically or provisioned via on-demand basis, i.e. scheduling information. The other SI encompasses everything not broadcast in the minimum SI”. 
Note that the current agreements in RAN2 imply that minimum system information will contain (parts of) LTE SIB1 and (parts of) LTE SIB2. The main justification for separating information needed for initial access to two separate SIBs is to allow different scheduling of LTE SIB1 and LTE SIB2. Since LTE SIB1 contains containing primarily cell camping parameters and LTE SIB2 cell access parameters, the information aimed for a UE in idle mode can be transmitted more frequently than information aimed for UEs trying to access the cell. A similar split could be applied in NR as well, but using a staggered approach with UE having to first read the NR-MIB and NR-SIB1 to obtain the scheduling information of NR-SIB2, and then waiting for the NR-SIB2 to be scheduled, may create an additional delay for the connection set-up. We would prefer to combine all information needed for initial access to NR SIB1. 
[bookmark: _Toc473554941][bookmark: _Toc473898234][bookmark: _Toc473935533][bookmark: _Toc478132530][bookmark: _Toc478129864][bookmark: _Toc478133407][bookmark: _Toc478134838][bookmark: _Toc478135669][bookmark: _Toc478133528][bookmark: _Toc478157696][bookmark: _Toc478160623][bookmark: _Toc481651749][bookmark: _Toc481795033][bookmark: _Toc481795071][bookmark: _Toc485407418][bookmark: _Toc485407661][bookmark: _Toc486924137][bookmark: _Toc493160464][bookmark: _Toc493160669][bookmark: _Toc493160791][bookmark: _Toc494405415][bookmark: _Toc500854232][bookmark: _Toc500858443][bookmark: _Toc503268895]Minimum system information consists of MIB and SIB1 (which contains information from LTE SIB1 and LTE SIB2), while all other NR-SIBs are part of other system information.
Contents of the minimum system information
In this section, we evaluate which LTE SIB1 and LTE SIB2 contents are needed for initial access to a cell and for acquiring any other SI. We also observe a number of additional RAN2 agreements for system information and discuss the impact of those on RRC specification.
[bookmark: _Toc478129865][bookmark: _Toc478133529]We have listed the LTE SIB1 and LTE SIB2 contents in Table 2, and proposed a suitable NR SIB for them. Basically we propose that the NR-SIB1 contains information from LTE SIB1 and LTE SIB2 needed for initial access. See text below the table for justification of the placement.
Table 2: LTE SIB1 and SIB2 contents.
	SIB1
	Comment
	NR location

	plmn-IdentityList				

	Including a per PLMN indication of a cell reserved for operator use.
	NR-SIB1. Note that the information related to multi-operator support might be extended in NR compared to what is supported in LTE, see [1]. 


	trackingAreaCode		
	
	NR-SIB1

	cellIdentity		
	
	NR-SIB1 (already agreed to be part of minimum SI)

	cellBarred			
	
	NR-MIB (already agreed) 

	intraFreqReselection	
	Indicating whether intra-frequency reselection is allowed in barred cells.
	NR-MIB (already agreed)

	CSG related information
csg-Indication			
csg-Identity	
	Replaced by service indicator
	NR-SIB2+

	Cell Selection Information
q-RxLevMin
q-RxLevMinOffset
	
	NR-SIB1 (already agreed to be part of minimum SI)

	p-Max
	
	NR-SIB1

	freqBandIndicator		
	
	NR-SIB1

	schedulingInfoList		
	List of SI periodicity and mapping of SIBs to SI messages
	NR-SIB1

	tdd-Config
	
	NR-SIB1

	WindowLength				
	
	NR-SIB1

	systemInfoValueTag	
	
	NR-SIB1

	SIB2
	Comment
	NR location

	Access barring information
	
	NR-SIB1

	Radio Resource Config Common
	Contains configurations for random access, broadcast channels, paging and physical data and control channels (similar to ServingCellConfigCommon in 38.331)
	NR-SIB1 (at least for parameters needed for initial access).

	UE Timers and Constants
	
	NR-SIB2+

	Frequency information
	UL carrier frequency, ARFCN, bandwidth and additional spectrum mask
	NR-SIB1

	MBSFN configuration
	MBMS not part of Rel-15, and even though this was introduced in LTE prior to MBMS introduction, due NR frame structure being more flexible, this is probably not needed even for forward compatibility. Replaced by service indicator
	Not needed

	timeAlignmentTimerCommon
	
	NR-SIB2+



Some of the LTE system information elements have already been agreed to be included in NR minimum system information, e.g. cell ID and list of PLMNs (though the new use cases envisioned for NR might require further extensions to enhance the support for network sharing, see [1]). The inclusion of such parameters in NR-SIB1 is straightforward. 
[bookmark: _Toc500858444][bookmark: _Toc503268896]SIB1 contains a global cell ID and a list of PLMNs.
In addition to the PLMN ID list and cell ID, it seems natural to assume that tracking area code is also needed in NR, but since this depends on the 5G core network design, the need for tracking area code should be verified with SA2. However, we have assumed for the sake of progress that tracking area code is needed. 
[bookmark: _Toc500858445][bookmark: _Toc503268897]SIB1 contains a tracking area code and RAN area code.
The LTE cell camping parameters (cell barring, intrafrequency reselection allowed, QRxLevMin and QRxLevMinOffset) are included in LTE SIB1. For NR, it has already been agreed that the cell barring and intrafrequency reselection parameters are located in MIB, and even though the actual cell reselection information for NR might depend on technical solutions chosen for idle mode mobility (due to e.g. beam based mobility), it seems safe to assume that the LTE information elements QRxLevMin and QRxLevMinOffset are a good starting point for NR as well.
[bookmark: _Toc500858446][bookmark: _Toc503268898]SIB1 contains cell camping parameters such as QRxLevMin and QRxLevMinOffset..
The LTE SIB1 also includes CSG indicator, and SIB2 MBSFN subframe configuration. These are examples of “services” supported by the cell and there is a RAN2 agreement to broadcast these “services” in system information. On one hand, the UE should probably avoid camping on a cell not supporting the service UE is interested in. This would speak in the favor of including supported “services” in NR-SIB1. On the other hand, this information is not really required to access the system, and it might be useful for the UE to be able to request and receive on-demand system information from all cells, including e.g. CSG cells UE is not a member of. For the time being, we have assumed that NR-SIB1 does not contain information about supported service, but think that a reserved cell indication in system information should be introduced for forward compatibility purposes, e.g., to later be able to define cells with various restrictions for certain UEs.
Note that MBSFN subframe configuration is also used to provide forward compatibility in LTE design. We assume that such mechanisms are built into the basic NR frame structure, and do not need special configuration. 
[bookmark: _Toc478132533][bookmark: _Toc478129868][bookmark: _Toc478133410][bookmark: _Toc478134841][bookmark: _Toc478135672][bookmark: _Toc478133532][bookmark: _Toc478157699][bookmark: _Toc478160626][bookmark: _Toc481651752][bookmark: _Toc481795036][bookmark: _Toc481795074][bookmark: _Toc485407421][bookmark: _Toc485407664][bookmark: _Toc486924140][bookmark: _Toc493160467][bookmark: _Toc493160672][bookmark: _Toc493160794][bookmark: _Toc494405417][bookmark: _Toc500854233][bookmark: _Toc500858447][bookmark: _Toc503268899]SIB1 does not contain information about services supported by a cell, but rather a reserved cell indication is introduced in SIB2+ for forward compatibility.
The LTE SIB1 also contains an indication of the frequency band, including multi-band information, while LTE SIB2 contains information on UL frequency bands. 
[bookmark: _Toc503268900][bookmark: _Toc500858448]SIB1 contains DL frequency band, including multi-band information. 
For NR, the UE will also need the UL frequency band information for both normal and potentially supplementary uplink. This is needed especially in order to be able to transmit the request for on-demand system information (at least for msg3 based request). 
RAN1 has indicated that TDD configuration needs to be signalled to the UE during initial access and hand-over. 
These two parameters are already captured in the 38.331.
[bookmark: _Toc478132534][bookmark: _Toc478129869][bookmark: _Toc478133411][bookmark: _Toc478134842][bookmark: _Toc478135673][bookmark: _Toc478133533][bookmark: _Toc478157700][bookmark: _Toc478160627][bookmark: _Toc481651753][bookmark: _Toc481795037][bookmark: _Toc481795075][bookmark: _Toc485407422][bookmark: _Toc485407665][bookmark: _Toc486924141][bookmark: _Toc493160468][bookmark: _Toc493160673][bookmark: _Toc493160795][bookmark: _Toc494405418][bookmark: _Toc500854234][bookmark: _Toc500858449][bookmark: _Toc503268901]Confirm that SIB1 contains UL frequency band and TDD UL/DL configuration (already captured in 38.331).
The network should have mechanisms to control the access load by barring selected UEs. This barring should be done as part of initial access, which implies that the access barring parameters should be part of the NR-SIB1. 
[bookmark: _Toc503268902][bookmark: _Toc500858450]SIB1 contains DL frequency band, including multi-band information. 
The minimum system information needs to provide all required physical channel and higher layer information needed for initial access. This is similar to ServingCellConfigCommon in current 38.331, and even though there is still some uncertainty on the exact physical parameters, it’s safe to assume that similar information is needed also in SIB1. 
[bookmark: _Toc503268903][bookmark: _Toc500858451]SIB1 contains physical layer configuration from ServingCellConfigCommon. 
The need for UE timers and constants seems less clear, and one could envision using default values for the timers and constants until network has a chance to reconfigure those with dedicated signalling. For this reason, we propose that the UE timers and constants are not part of the NR-SIB1. The only exception to this may be the TA timer, which should be configurable based on the cell size.
[bookmark: _Toc493160796][bookmark: _Toc494405419][bookmark: _Toc500854235][bookmark: _Toc500858452][bookmark: _Toc503268904]Assume that the base-line NR-SIB1 does not contain UE timers and constants.
In RAN2#99, it was also agreed that synchronisation information can be provided via both dedicated RRC signalling and broadcast (but not in NR MIB). The synchronization information is an indication related to the synchronization information for the carrier. When the indication is enabled, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. In our understanding this information is primarily needed for intra-frequency measurements and therefore should not be included in the minimum system information.
[bookmark: _Toc493160471][bookmark: _Toc493160675][bookmark: _Toc493160798][bookmark: _Toc494405420][bookmark: _Toc500854236][bookmark: _Toc500858453][bookmark: _Toc503268905]Assume that synchronization information is not included in base-line NR-SIB1.
The role of the system information value tag and/or an index for system information to avoid unnecessary re-acquisition has been discussed extensively in previous meetings. Even though the details of this discussion are still somewhat open, it’s clear that there is a need to include a value tag / index, which indicates the current valid version of the system information in the cell.
Note that several value tags / indexes may be needed, e.g. one for NR-SIB1 and per SIB or per SI message value tags / indexes for other SI.
Assume that system information contains a value tag / index / identifier, which indicates the current valid version of the system information in the cell. 
The minimum system information has to include parameters to request and receive on-demand system information. Even though most of the on-demand configuration can be based on ServingCellConfigCommon, some parameters are likely to be specific for on-demand system information. A typical example of this would be a dedicated preamble and/or a dedicated random access occasion.
Assume that system information contains parameters needed for on-demand system information, such as dedicated preamble and/or a dedicated random access occasion. 
The contents of the NR-SIB are summarized in Table 3, and we propose to adopt this as the baseline NR-SIB1 contents. Note that additional information elements are likely to be included based on further RAN2 decisions.
[bookmark: _Toc503268906][bookmark: _Toc478160629][bookmark: _Toc481651755][bookmark: _Toc481795039][bookmark: _Toc481795077][bookmark: _Toc485407424][bookmark: _Toc485407667][bookmark: _Toc486924143][bookmark: _Toc493160472][bookmark: _Toc493160677][bookmark: _Toc493160799][bookmark: _Toc494405421][bookmark: _Toc500854237][bookmark: _Toc500858454][bookmark: _Toc478132536][bookmark: _Toc478129871][bookmark: _Toc478133413][bookmark: _Toc478134844][bookmark: _Toc478135675][bookmark: _Toc478133535][bookmark: _Toc478157702]Adopt the list of information elements in Table 3 as the baseline SIB1 contents. 
Table 3: Baseline NR-SIB1 contents. Note that additional information elements are likely to be included based on further RAN2 decisions.
	Information element
	Comment

	List of PLMNs
	Including indication of a cell reserved for operator use.
May need to be extended to support new use cases, see [1]

	Tracking Area Code
	Need to be verified with SA2. May need to be extended to support new use cases, see [1]

	Cell Identity
	May need to be extended to support new use cases, see [1]

	Cell camping parameters

	Q_RxLevMin
Q_RxLevMinOffset

	p-Max
	Needed in order to limit the UE's uplink transmission power in the NR cell

	Frequency Band Information
	Including multi-band information
Including UL band information from LTE SIB2.

	TDD UL/DL configuration
	According to RAN1 agreement

	Access Barring parameters
	May aim for a unified approach instead of reusing LTE IEs.

	Physical channel configuration
	Based on ServingCellConfigCommon, configuration for PCCH and BCCH (if any)

	Scheduling Info List
	SI Periodicity	
SIB Mapping info (Sequence of SIBs)
Value Tag / Index / Identifier	(per SI message)
SI Window 	LengthSI Window (per SI message)
On-demand indication, i.e. an indication whether the SI message is broadcast or available on-demand and an indication if msg1 or msg3 based mechanism should be used to request on-demand system information. 

	Additional parameters for requesting other SI
	E.g. special RA preamble values, dedicated RACH opportunities, …

	Value tag / index / identifier
	Index/identifier to avoid re-acquisition of system information. Indicates the current valid version of the system information in the cell.
Note that several valuetags may be needed, e.g. one for NR-SIB1 and per SIB or per SI message valuetags for other SI.

	RAN area code
	




Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	System information in NR consists of MIB and SIBs.
Proposal 2	MIB and SIB1 are separate RRC messages, while all other SIBs are transmitted in SI messages scheduled in SIB1.
Proposal 3	Minimum system information consists of MIB and SIB1 (which contains information from LTE SIB1 and LTE SIB2), while all other NR-SIBs are part of other system information.
Proposal 4	SIB1 contains a global cell ID and a list of PLMNs.
Proposal 5	SIB1 contains a tracking area code and RAN notification area code.
Proposal 6	SIB1 contains cell camping parameters such as QRxLevMin and QRxLevMinOffset..
Proposal 7	SIB1 does not contain information about services supported by a cell, but rather a reserved cell indication is introduced in SIB2+ for forward compatibility.
Proposal 8	SIB1 contains DL frequency band, including multi-band information.
Proposal 9	Confirm that SIB1 contains UL frequency band and TDD UL/DL configuration (already captured in 38.331).
Proposal 10	SIB1 contains DL frequency band, including multi-band information.
Proposal 11	SIB1 contains physical layer configuration from ServingCellConfigCommon.
Proposal 12	Assume that the base-line NR-SIB1 does not contain UE timers and constants.
Proposal 13	Assume that synchronization information is not included in base-line NR-SIB1.
Proposal 14	Adopt the list of information elements in Table 3 as the baseline SIB1 contents.
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Appendix: NR MIB, SIB1 and ServingCellConfigCommon from 38.331v0.3.3
MasterInformationBlock
-- ASN1START
-- TAG-MIB-START

MIB ::= SEQUENCE {
	-- Part of the SSB index transmitted explicitly in the MasterInformationBlock (see 38.213, section 4.1).
	-- The SSB-Index identifies this SSB in the SS-Burst-Set. 
	-- The field is only present for carrier frequencies >6 GHz. FFS whether to create a separate MIB for >6 GHz or move optional field to the end.
	ssb-IndexExplicit					INTEGER (1..7)														OPTIONAL, -- Cond Above6Ghz

	-- Indication of whether the SS block is in the first or second 5 ms of a radio frame.
	-- Corresponds to L1 parameter 'half-frame-index' (see 38,211, section 4.3.1)
	halfFrameIndex						ENUMERATED {firstHalf,secondHalf},

	systemFrameNumber					BIT STRING (SIZE (10)),

	-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.
	-- Values 15 and 30 kHz are applicable for carrier frequencies <6GHz; Values 60 and 120 kHz are applicable for carrier frequencies >6GHz
	subCarrierSpacingCommon				SubcarrierSpacing,

	-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. See 38.211, section 7.4.3.1)
	ssb-subcarrierOffset				INTEGER (0..11),

	-- Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},

	-- Determines a bandwidth for PDCCH/SIB, a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters
	-- Corresponds to L1 parameter 'RMSI-PDCCH-Config' (see FFS_Specification, section FFS_Section)
	-- FFS: Make optional and omit e.g. in EN-DC or in other cells not broadcasting SIB1? Or make it mandatory to avoid optional fields in MIB? 
[bookmark: _Hlk493074957]	pdcchConfigSIB1						INTEGER(0..255), 

	-- Indicates that UE shall not campe on this cell
	cellBarred							ENUMERATED {barred, notBarred}, 
	-- Indicates that intraFreqReselection is not allowed when cellBarred is set to barred.
	intraFreqReselection				ENUMERATED {allowed, notAllowed},

	-- FFS: How many spare values to keep in MIB?
	spare								BIT STRING (SIZE (ffsValue))
}

-- TAG-MIB-STOP
-- ASN1STOP

-- ASN1START
-- TAG-SIB1-START

SIB1 ::=		SEQUENCE {

	-- FFS / TODO: Add other parameters. 

	-- 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),

	frequencyInfoUL						FrequencyInfoUL													OPTIONAL -- Cond FDD

	-- FFS: How to indicate the FrequencyInfoUL for the SUL
	supplementaryUplink					SEQUENCE {
		frequencyInfoUL 					FrequencyInfoUL
		-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 
	}																									OPTIONAL, -- Cond SUL

	tdd-UL-DL-configuration				TYPE_FFS!														OPTIONAL -- Cond TDD

	-- Enables hopping of base sequence of PUCCH Format 0 when transmitted in different slots.
	-- Corresponds to L1 parameter 'PUCCH-F0-Base-sequence-hopping' (see 38.211, section 6.4.1.3)
	pucch-Format0-BaseSequenceHopping			ENUMERATED {true}		OPTIONAL,
	-- Enabling hopping of base sequence of PUCCH Format 1 when transmitted in different slots
	-- Corresponds to L1 parameter 'PUCCH-F1-Base-sequence-hopping' (see 38.211, section 6.4.1.3)
	PUCCH-Format1-BaseSequenceHopping			ENUMERATED {true}		OPTIONAL,
}

-- TAG-SIB1-STOP
-- ASN1STOP

ServingCellConfigCommon ::=		SEQUENCE {

	-- Parameters identifying the target cell (reconfiguration with sync, SCell addition, PSCell addition)
[bookmark: _Hlk495573594]	-- FFS: Need to indicate initial BWP here?
	-- FFS: Update the following based on input from RAN1 and RAN4
	physCellId							PhysCellId													OPTIONAL, -- Cond HOAndSCellAdd,
	frequencyInfoDL						SEQUENCE {
		carrierFreqDL						ARFCN-ValueNR
		carrierBandwidthDL					CarrierBandwidthNR
	}																								OPTIONAL, -- Cond InterFreqHOAndSCellAdd
	frequencyInfoUL						FrequencyInfoUL												OPTIONAL, -- Cond InterFreqHOAndUplinkSCellAdd

	-- FFS: How to indicate the FrequencyInfoUL for the SUL
	supplementaryUplink					SEQUENCE {
		frequencyInfoUL 					FrequencyInfoUL,
		-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 
	}																								OPTIONAL -- Cond SUL


	-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.
	-- Values 15, and 30 kHz are applicable for carrier frequencies <6GHz; Values 60 and 120 kHz are applicable for carrier frequencies >6GHz
	subcarrierSpacingCommon				SubcarrierSpacing,

	-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. 
	-- Absence of the field indicates that no offset if applied (offset = 0). See 38.211, section 7.4.3.1)
	ssb-subcarrier-offset				INTEGER (1..11)												OPTIONAL,

	-- Indicates the time domain positions of the transmitted SS-blocks in an SS-burst.
	-- Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)
	-- FFS_CECHK: Is the NW required to provide always a valid bitmap? If not, we cannot use “need M”
[bookmark: _Hlk493885951]	ssb-PositionsInBurst				CHOICE {
		-- bitmap for sub 3 GHz
		shortBitmap							BIT STRING (SIZE (4)),
		-- bitmap for 3-6 GHz
		mediumBitmap						BIT STRING (SIZE (8)),
		-- bitmap for above 6 GHz
		longBitmap							BIT STRING (SIZE (64))
	}																									OPTIONAL, -- Need M,

	-- 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 }				OPTIONAL,

	-- CHECK: This field is usually in MIB. Assuming that the UE does not need to acquire MIB before sending RA to target cell, this parameter
	-- should also be here
	-- Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},


	-- Subcarrier spacing of SSB. Used only for non-initial access (e.g. SCells, PCell of SCG).
	-- If the field is absent the UE shall assume the default value of the band. 
	-- FFS in RAN1: Possibility to have several default values? May the field be absent in that case?
	subcarrierSpacingSSB				SubcarrierSpacingSSB											OPTIONAL, -- Need R
	
	tdd-UL-DL-configurationCommon		SEQUENCE {
		-- Periodicity of the DL-UL pattern. Corresponds to L1 parameter 'DL-UL-transmission-periodicity' (see 38.211, section FFS_Section)
		dl-UL-TransmissionPeriodicity		ENUMERATED {ms0dot5, ms1, ms2, ms5, ms10}					OPTIONAL,

		-- Number of consecutive full DL slots at the beginning of each DL-UL pattern. 
		-- Corresponds to L1 parameter 'number-of-DL-slots' (see 38.211, section FFS_Section)
		-- FFS_Value: Verify that 160 is correct (maximum number of slots within the longest period (10 ms) and the largest subcarrier spacing. 
		nrofDownlinkSlots					INTEGER (0..160)											OPTIONAL,

		-- Number of consecutive DL symbols in the beginning of the slot following the last full DL slot (as derived from nrofDownlinkSlots). 
		-- Corresponds to L1 parameter 'number-of-DL-symbols-common' (see 38.211, section FFS_Section).
		nrofDownlinkSymbols					INTEGER (0..maxSymbolIndex)									OPTIONAL,
		
		-- Number of consecutive full UL slots at the end of each DL-UL pattern. 
		-- Corresponds to L1 parameter 'number-of-UL-slots' (see 38.211, section FFS_Section)
		-- FFS_Value: Verify that 160 is correct (maximum number of slots within the longest period (10 ms) and the largest subcarrier spacing. 
		nrofUplinkSlots						INTEGER (0..160)											OPTIONAL,
		
		-- Number of consecutive UL symbols in the end of the slot preceding the first full UL slot (as derived from nrofUplinkSlots).
		-- Corresponds to L1 parameter 'number-of-UL-symbols-common' (see 38.211, section FFS_Section)
		nrofUplinkSymbols					INTEGER (0..maxSymbolIndex)									OPTIONAL,
	}																									OPTIONAL, -- Cond TDD

	-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 
	-- CHECK: Value range and step size (table says [-60...50]) (see 38.213, section 7.4)
	ss-PBCH-BlockPower					INTEGER (-60..50),

	-- Parameters that are also conveyed via system information (SIB1) but which are provided here to accelerate handover
	-- and to avoid that UEs need to read system information from SCells.
	rach-ConfigCommon					RACH-ConfigCommon,

	-- =====================================
	-- FFS which of the following are needed
	--
	--  BandwidthPart-Confi
	--	ControlResourceSet
	--	SearchSpace
	--	or include pdcchConfigSIB1 instead of BWP, CORESET and SearchSpace? 
	--	bcch-Config 						BCCH-Config,
	--	pcch-Config 						PCCH-Config,
	--	prach-Config						PRACH-ConfigSIB,
	--	pdsch-ConfigCommon					PDSCH-ConfigCommon,
	--	pusch-ConfigCommon					PUSCH-ConfigCommon,
	--	pucch-ConfigCommon					PUCCH-ConfigCommon,
	--	soundingRS-UL-ConfigCommon			SoundingRS-UL-ConfigCommon,
	--	uplinkPowerControlCommon			UplinkPowerControlCommon,

}



Appendix: LTE SIB1 and SIB2 contents.
SystemInformationBlockType1 ::=		SEQUENCE {
	cellAccessRelatedInfo				SEQUENCE {
		plmn-IdentityList					PLMN-IdentityList,
		trackingAreaCode					TrackingAreaCode,
		cellIdentity						CellIdentity,
		cellBarred							ENUMERATED {barred, notBarred},
		intraFreqReselection				ENUMERATED {allowed, notAllowed},
		csg-Indication						BOOLEAN,
		csg-Identity						CSG-Identity			OPTIONAL	-- Need OR
	},
	cellSelectionInfo					SEQUENCE {
		q-RxLevMin							Q-RxLevMin,
		q-RxLevMinOffset					INTEGER (1..8)			OPTIONAL	-- Need OP
	},
	p-Max								P-Max						OPTIONAL,			-- Need OP
	freqBandIndicator					FreqBandIndicator,
	schedulingInfoList					SchedulingInfoList,
	tdd-Config							TDD-Config					OPTIONAL,	-- Cond TDD
	si-WindowLength						ENUMERATED {
											ms1, ms2, ms5, ms10, ms15, ms20,
											ms40},
	systemInfoValueTag					INTEGER (0..31),
	nonCriticalExtension				SystemInformationBlockType1-v890-IEs	OPTIONAL
}

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-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=						ENUMERATED {
										sibType3, sibType4, sibType5, sibType6,
										sibType7, sibType8, sibType9, sibType10,
										sibType11, sibType12-v920, sibType13-v920,
										sibType14-v1130, sibType15-v1130,
										sibType16-v1130, sibType17-v1250, sibType18-v1250,
										..., sibType19-v1250, sibType20-v1310}


SystemInformationBlockType2 ::=		SEQUENCE {
	ac-BarringInfo						SEQUENCE {
		ac-BarringForEmergency				BOOLEAN,
		ac-BarringForMO-Signalling			AC-BarringConfig				OPTIONAL,	-- Need OP
		ac-BarringForMO-Data				AC-BarringConfig				OPTIONAL	-- Need OP
	}																		OPTIONAL,	-- Need OP
	radioResourceConfigCommon			RadioResourceConfigCommonSIB,
	ue-TimersAndConstants				UE-TimersAndConstants,
	freqInfo							SEQUENCE {
		ul-CarrierFreq						ARFCN-ValueEUTRA				OPTIONAL,	-- Need OP
		ul-Bandwidth						ENUMERATED {n6, n15, n25, n50, n75, n100}
																			OPTIONAL,	-- Need OP
		additionalSpectrumEmission			AdditionalSpectrumEmission
	},
	mbsfn-SubframeConfigList			MBSFN-SubframeConfigList			OPTIONAL, 	-- Need OR
	timeAlignmentTimerCommon			TimeAlignmentTimer,
	...,
	lateNonCriticalExtension		OCTET STRING (CONTAINING SystemInformationBlockType2-v8h0-IEs)						OPTIONAL,
	[[	ssac-BarringForMMTEL-Voice-r9		AC-BarringConfig				OPTIONAL,	-- Need OP
		ssac-BarringForMMTEL-Video-r9		AC-BarringConfig				OPTIONAL	-- Need OP
	]],
	[[	ac-BarringForCSFB-r10				AC-BarringConfig			OPTIONAL	-- Need OP
	]],
	[[	ac-BarringSkipForMMTELVoice-r12		ENUMERATED {true}			OPTIONAL,	 -- Need OP
		ac-BarringSkipForMMTELVideo-r12		ENUMERATED {true}			OPTIONAL,	 -- Need OP
		ac-BarringSkipForSMS-r12			ENUMERATED {true}			OPTIONAL,	 -- Need OP
		ac-BarringPerPLMN-List-r12			AC-BarringPerPLMN-List-r12	OPTIONAL	-- Need OP
	]],
	[[	voiceServiceCauseIndication-r12		ENUMERATED {true}			OPTIONAL	-- Need OP
	]],
	[[	acdc-BarringForCommon-r13			ACDC-BarringForCommon-r13		OPTIONAL,	-- Need OP
		acdc-BarringPerPLMN-List-r13		ACDC-BarringPerPLMN-List-r13	OPTIONAL	-- Need OP
	]],
	[[
		udt-RestrictingForCommon-r13			UDT-Restricting-r13				OPTIONAL,	-- Need OR
		udt-RestrictingPerPLMN-List-r13		UDT-RestrictingPerPLMN-List-r13	OPTIONAL,	-- Need OR
		cIoT-EPS-OptimisationInfo-r13		CIOT-EPS-OptimisationInfo-r13 	OPTIONAL,	-- Need OP
		useFullResumeID-r13					ENUMERATED {true}				OPTIONAL	-- Need OP
	]]

}

SystemInformationBlockType2-v8h0-IEs ::=	SEQUENCE {
	multiBandInfoList				SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission	OPTIONAL,	-- Need OR
	nonCriticalExtension			SystemInformationBlockType2-v9e0-IEs	OPTIONAL
}


