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1. Introduction

In RAN1#90bis, regarding to NR-PBCH content, RAN1 have the following agreements[1].
Agreements:
A single bit is used in NR-PBCH for indicating the numerology for RMSI, Msg.2/4 for initial access and broadcasted OSI

For sub-6GHz

0: 15kHz

1: 30kHz

For >6GHz

0: 60kHz

1: 120kHz

Based on RAN1 agreements, to indicate sub carrier spacing for RMSI, RAN1 expect there is only 1 bit in MIB.  In this contribution, we discuss the NR-MIB ASN.1 definition and propose how to specify MIB content in TS 38.331 according to RAN1 agreement.
2. Discussion and Proposals
In running TS 38.331 CR[2], NR-MIB is defined 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


systemFrameNumber




BIT STRING (SIZE (10)),


-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.


-- Values 15 and 30 60 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


-- 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? 


pdcchConfigSIB1





TYPE_FFS!, 


-- 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 (???))

}

-- TAG-MIB-STOP

-- ASN1STOP
SubcarrierSpacing information element

-- ASN1START

-- TAG-SUBCARRIER-SPACING-START

-- Check value range! Currently used for subcarrierSpacingCommon (SIB1, Msg2, Msg4

-- FFS: Replace this 2-bit field by a 1-bit field: ENUMERATED {sc1, sc2}. Then define that sc1 = 15 kHz and sc2 = 30 kHz 

-- when carrier frequency < 6 GHz and sc1 = 60 kHz and sc2 = 120 kHz when carrier frequency is > 6GHz?

SubcarrierSpacing ::= 




ENUMERATED {kHz15, kHz30, kHz60, kHz120}
-- 15 or 30 kHz (<6GHz), 120 and 240 kHz (>6GHz). 

SubcarrierSpacingSSB ::= 



ENUMERATED {kHz15, kHz30, kHz120, kHz240)

SubcarrierSpacingRACH ::= 



TYPE_FFS!

-- TAG-SUBCARRIER-SPACING-STOP
-- ASN1STOP
We observe that the texts with blue shadow is not aligned with RAN1 agreement.  

Firstly, the notes are incorrect.  According to RAN1 agreement, alue 15 and 30 are applicable for carrier frequencies <6GHz and value 60 and 120 are applicable for carrier frequencies >6GHz.
Secondly, the definition of subCarrierSpacing occupies two bits, not single bit as RAN1 agreed.  Because NR-PBCH capacity is very limited, we think if possible, RAN2 should follow RAN1 agreement when defining ASN.1 for NR-MIB.

To solve this issue, we think there are two options.  
· Option 1: Correct notes and definition to be aligned with RAN1, define two NR-MIBs, one for high frequency and one for low frequency
The first option is to correct NR-MIB ASN.1 in running TS 38.331 CR 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


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
     -- specify two MIBs, subCarrierSpacingHF for > 6GHz and subCarrierSpacingLF for < 6GHz

subCarrierSpacingLF





ENUMERTATED {15kHz,30kHz},
     subCarrierSpacingHF                         ENUMERRATED {60kHz,120KHz},

-- 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


-- 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? 


pdcchConfigSIB1





TYPE_FFS!, 


-- 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 (???))

}

-- TAG-MIB-STOP

-- ASN1STOP
· Option 2: Only correct the notes and request RAN2 to change their agreement.

The other option is only to correct the note but keep current ASN.1 definition of subCarrierSpacing with two bits.  However, RAN2 need to send LS to RAN1 and inform that RAN2 during ASN.1 decides to use two bits and confirm with RAN1. As this is the last meeting for NSA completion in both RAN1 and RAN2, we propose to adopt Option 1 as NR-MIB content should be mainly decided by RAN1.
Proposal 1 RAN2 to adopt option 1 and correct running TS 38.331 CR as proposed.
3. Conclusion

In this contribution, we discuss NR-MIB ASN.1 and propose to keep align with RAN1 agreement that only single bit is required to indicate subcarrier spacing for RMSI.  We propose
Proposal 1 RAN2 to adopt option 1 and correct running TS 38.331 CR as proposed.
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