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1. Introduction
In this contribution, we discuss corrections of PBCH content, MIB, which impacts RRC specification.

2. RRC Parameter list correction.
In RAN1 #91 and following email discussion, the following agreements were made.
	Agreements:
· Confirm working assumption on NR-PBCH payload size of 56 bits (including CRC).
Agreements:
· Define the 3 MSB of SS/PBCH block index (or 3 reserved bits in FR1), 1 bit half radio frame index, 4 LSB of SFN from the PBCH payload as physical layer generated signals. The rest of the PBCH payload will be provided by upper layers with 80 msec TTI.
Agreements:
· A UE is RRC signaled with the following for common PRB indexing
· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)
· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved
· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved
· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved
· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved
· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· Common PRB with index 0 for all SCSs contains point A
· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS
· The offset is indicated in the unit of PRB based on the given SCS
· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211
· Channel BW of the carrier configured to the UE
· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth
· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved
· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerlogy.  Send LS to RAN4 – Zhenfei (Huawei) R1-1721578
· The LS in R1-1721578 is approved by removing the paragraph (including the figure) after the agreements. Final LS in R1-1721669
· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI
· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum
· The range of offset values is 0~(275*8-1), which requires 12 bits

Agreements:
· For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in SSB-subcarrier-offset. If no RMSI present, RMSI-PDCCH-Config is used to signal the next sync raster that UE should search for  cell-defining SSB.



Based on agreement above, we can come to the following logical conclusion about the PBCH content:
· For both FR1 and FR2, out of the 56 bits of payload, 24 bits are for CRC, 24 bits are from higher layers (i.e. RRC), and 8 bits are from the physical layer.
· In FR1,
· Among the 24 bits from higher layer, there are total of 1 bit spare, which is reserved for RAN2 use.
· PRB-grid-offset is 5 bits
· Among the 8 bits from the physical layer, there are total of 3 bits spare, which reserved for future use.
· In FR2,
· Among the 24 bits from higher layer, there are total of 2 bit spare, which is reserved for RAN1 and RAN2 use.
· PRB-grid-offset is 4 bits.

Unfortunately, current agreement is not correctly captured in the RRC excel sheet and 38.331 v1.0.1. Therefore, we propose to correct this as described below.

For RRC parameter list maintained in RAN1:
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parent IE
	RAN2 ASN.1 name
	Parameter name in specification
	New or existing parameter

	Initial access
	38.213
	4.1
	MIB
	ssb-IndexExplicit
(remove this as not defined in RRC)
	SSB-index-explicit
	New

	Initial access
	38.213
	4.1
	
	
	Below6-spare
	New

	Initial access
	38.211
	7.4.3.1
	MIB, ServingCellConfigCommon
	ssb-subcarrier-offset
	SSB-subcarrier-offset
	New

	Initial access
	38.213
	4.1
	
	
	SSB-subcarrier-offset-MSB
	New

	Initial access
	
	
	MIB
	Spare
	Above6-Spare
	New

	Initial access
	
	
	MIB
	Spare
	Spare
	New

	Initial access
	38.211
	4.3.1
	MIB
	halfFrameIndex
(remove this as not defined in RRC)
	half-frame-index
	New

	Initial access
	 
	 
	MIB
	systemFrameNumber
	SFN-MSB
	New

	Initial access
	 
	 
	
	
	SFN-LSB
	New



	Parameter name in text
	Description
	Value range
	Default value
	UE specific/Cell specific
	Specification
	Comment

	SSB-index-explicit
	The explicit part of the SSB index transmitted in the NR-PBCH payload
	0,1,…,7
	 
	Cell specific
	38.212
	Only present for >6 GHz

‘Below6-spare’ will replace this field for <6GHz

	Below6-spare
	Reserved bits for future use
	3 bits
	
	Cell specific
	38.212
	Only present for <6GHz

‘SSB-index-explicit’ will replace this field for >6 GHz

	SSB-subcarrier-offset
	SSB offset to RB grid
	4 bits
	0
(remove default as it implies OPTIONAL in ANS.1)
	Cell specific
	38.331
	For >6GHz, 4 bits

For <6 GHz,
This field represents LSB 4 bits, and ‘SSB-subcarrier-offset-MSB’ represents the 5th bit of subcarrier offset.
5th bit is part of SSB-index-explicit for <6 GHz

	SSB-subcarrier-offset-MSB
	5th bit and MSB of the SSB offset to RB grid for <6GHz
	1 bit
	
	Cell specific
	38.212
	Only present for <6GHz

‘Above6-Spare’ will replace this field for >6 GHz

	Above6-Spare
	Reserved bits for future use
	1 bits
	
	Cell specific
	38.331
	Only present for >6 GHz

Reserved bits, 

‘SSB-subcarrier-offset-MSB’ will replace this field for >6 GHz

	Spare
	Reserved bits for future use
	1 bits
	
	Cell specific
	38.331
	Reserved bits, 1 bit for RAN2

	half-frame-index
	Indication of whether the SS block is in the first or second 5 ms of a radio frame
	0,1
	 
	Cell specific
	38.212
	 

	SFN-MSB
	6 MSB System frame number included in NR-PBCH payload
	6 bits
	 
	Cell specific
	38.331
	Remaining 4 bits LSB are in 38.212

	SFN-LSB
	4 LSB System frame number included in NR-PBCH payload
	4 bits
	 
	Cell specific
	38.212
	Remaining 6 bits MSB are in 38.331



Furthermore, the RRC specification may need to updated as follows:
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 (106)),

	-- 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) BIT STRING (SIZE (4)),

	ssb-subcarrierOffset-MSB			BIT STRING (SIZE (1)), 									OPTIONAL, -- Cond Below6Ghz
	Above6-spare						BIT STRING (SIZE (1)), 									OPTIONAL, -- Cond Above6Ghz


	-- 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 (ffsValue1))
}

-- TAG-MIB-STOP
-- ASN1STOP


Proposal 1:
· Agree on proposed corrections to RRC parameter list shown in section 2 of R1-1800297.


3. Conclusions
[bookmark: _GoBack]In this contribution, we discussed the corrections of PBCH content, MIB. Our proposals can be summarized as follows:
Proposal 1:
· Agree on proposed corrections to RRC parameter list shown in section 2 of R1-1800297.
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