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1	Introduction
While the NR SIB1 is not (strictly speaking) needed for EN-DC, it has nonetheless been defined in the current NR RRC. However, with the inclusion of UL BWP structures and of SUL, the size of the SIB1 seems to have grown to a quite large number. In this contribution, we discuss how to resolve the size to ensure it can be broadcast also in FR2 systems with beamforming.
2	NR SIB1
2.1	SIB1 contents and size
[bookmark: _GoBack]The first peculiarity for SIB1 is that since it is transmitted over BCCH, RRC doesn't make it clear (without reading Stage-2 specification, which shows that BCCH can be mapped to either PBCH or DL-SCH) ) whether SIB1 is transmitted over PBCH of DL-SCH. This is the same as in LTE, and naturally the details can be found, but it could be further clarified in NR RRC. Further, the current SIB1 still has an error that indicates it could be transmitted over BR-BCCH (i.e. MTC BCCH in LTE), which is a simple error that needs to be corrected. We show this small correction in Annex A.
Observation 1: The fact the SIB1 is transmitted over DL-SCH is not crystal clear in NR RRC. NR SIB1 cannot be transmitted over BR-BCCH.
When considering the contents of the NR SIB1, we see that it currently contains the following elements (including the approximated size and semantics of the field):
	Field name
	Max size [bits]
	Notes

	ssb-PositionsInBurst
	17
	SSB positions in time within SS-burst

	ssb-periodicityServingCell
	3
	SSB periodicity in milliseconds

	ss-PBCH-BlockPower
	8
	PBCH power used for SSB transmission

	uplinkConfigCommon
	>500
	UL BWP configuration for the cell (for initial access)

	supplementaryUplink
	>500
	SUL BWP configuration (only present if SUL is used)

	tdd-UL-DL-configuration
	36
	TDD configuration of the cell (only for TDD)

	pdcch-ConfigCommon	
	43
	PDCCH configuration for initial RRC setup

	pucch-ConfigCommon	
	58
	PUCCH configuration for initial RRC setup



With these, we see that the size of SIB1 is (at least) >1100 bits, which seems quite a lot especially for FR2 system where beamforming is required for broadcast (i.e. even though SIB1 can be sent over PDSCH, beamforming is costly in higher frequencies).
Observation 2: Current SIB1 size is very large for PBCH and likely needs to be optimized.
The primary reason for the large size seems to be the size of UL BWP configuration for UL/SUL, which are needed for initial access. However, it is not clear why this information needs to be in SIB1. In LTE, all initial access information is contained in SIB2, but in NR we decided to put all critical information for initial access as part of the minimum system information in to either MIB or SIB1, since they need to be always broadcast in all cell as opposed to being obtained on-demand.
Observation 3: It is not clear why UL/SUL information should be in SIB1 (and not in e.g. SIB2).
However, to really reduce the size of SIB1, one needs to consider the BWP configuration: What are the possible fields that are needed in initial access via initial UL BWP, and which can be left out?
Proposal 1: RAN2 to discuss how to reduce the size of UL BWP IE needed for initial access.
Proposal 2: RAN2 should carefully reassess all information in SIB1 and decide which are considered minimum system information and which are considered other system information. If the size of SIB1 is still too big then RAN2 should discuss whether RMSI is defined to be a set of SIBs (e.g. SIB1 and SIB2 or even one additional SIB) instead of just SIB1.
2.2	Compacting UL BWP size
The UL BWP can grow quite large due to having PxxCH channel information contained, some of which can grow to be quite large. Further, as indicated in N.266, SIB1 already includes separately the PUCCH configuration, which seems redundant. The reason for the PUCCH configuration (according to the RAN1 agreements) seems to be to allow for ACK/NACK mapping of initial RRC setup messages, but since the initial UL BWP configuration also allows inclusion of the same content, it is not clear why both ways of signalling the information would be needed.
Observation 4: It is not clear whether a common PUCCH configuration (i.e. pucch-ConfigCommon) is needed in SIB1 or whether the UL BWP configuration is sufficient for UL initial access.
Therefore, it seems like pucch-ConfigCommon could simply be removed from SIB1.
Proposal 3: Remove the field pucch-ConfigCommon from SIB1.
For compacting the UL BWP size, there are several options:
1) Revisit the fields that are included in the UL BWP and use conditions to ensure it is clear what can be included in SIB1
2) Create an "initial UL BWP" IE that contains reduced amount of fields (and thus has a reduced size)
3) Create "default UL BWP" configurations (like were used in UMTS) that have predefined content and can be signalled according to their IDs.
It is obvious that RAN2 cannot make the work alone and needs consultation with RAN1. However, it seems preferable that RAN2 first discuss the preferred way for compacting the size and settle on the details and then ask RAN1 for confirmation.
Proposal 4: RAN2 to discuss and choose the preferred way for reducing UL BWP size.
Proposal 5: After the details of the preferred signalling are clear, RAN2 to inform RAN1 of the proposal.
3	Conclusions
We have discussed the size of NR SIB1 and observed the following:
Observation 1: The fact the SIB1 is transmitted over DL-SCG is not crystal clear in NR RRC. NR SIB1 cannot be transmitted over BR-BCCH.
Observation 2: Current SIB1 size is very large for PBCH and likely needs to be optimized.
Observation 3: It is not clear why UL/SUL information should be in SIB1 (and not in e.g. SIB2).
Observation 4: It is not clear whether a common PUCCH configuration (i.e. pucch-ConfigCommon) is needed in SIB1 or whether the UL BWP configuration is sufficient for UL initial access.
Based on these and the discussion, we propose the following:
Proposal 1: RAN2 to discuss how to reduce the size of UL BWP IE needed for initial access.
Proposal 2: RAN2 should carefully reassess all information in SIB1 and decide which are considered minimum system information and which are considered other system information. If the size of SIB1 is still too big then RAN2 should discuss whether RMSI is defined to be a set of SIBs (e.g. SIB1 and SIB2 or even one additional SIB) instead of just SIB1
Proposal 3: Remove the field pucch-ConfigCommon from SIB1.
Proposal 4: RAN2 to discuss and choose the preferred way for reducing UL BWP size.
Proposal 5: After the details of the preferred signalling are clear, RAN2 to inform RAN1 of the proposal.


Annex A: Current NR SIB1 contents with corrections
[bookmark: _Toc487673498][bookmark: _Toc501138277][bookmark: _Toc500942709]–	SIB1
Editor’s Note: Discuss whether to keep SIB1 for the December version. FFS
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH 
Direction: Network to UE
SIB1 message
-- 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),

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

	tdd-UL-DL-configuration				TDD-UL-DL-ConfigCommon											OPTIONAL, -- Cond TDD

	pdcch-ConfigCommon					PDCCH-ConfigCommon												OPTIONAL,
	pucch-ConfigCommon					PUCCH-ConfigCommon												OPTIONAL
}

-- TAG-SIB1-STOP
-- ASN1STOP



