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1   Introduction
In the last RAN2 meeting, the following agreements are achieved
	Agreements

1 Create two different MIB encodings, one for sub-6 and one for mmWave (sub-6 encoding will require fewer bits).


However, there are some updates from offline discussion of MIB: RAN1 have concluded that the SSB index is now not in the MIB so the MIB is less frequency range dependent. Proposal is to revert agreement 1 and have a single MIB encoding. 
Although SSB index is not in MIB now, it still consumes 3 bits PBCH payload for FR2 and 0 bits for FR1. Moreover, PRB grid offset in MIB needs an additional 1 bit for FR1 scenario. This will have an impact on the size of MIB. Hence, this contribution is to discuss the size of MIB and how to specify the MIB. 
2   Discussion
According to the current TS 38.311 [1], the size ssb-subcarrierOffset is 4bits. However, for FR1, the 4-bit ssb-subcarrierOffset in PBCH with 15kHz SCS can’t ensure that RMSI is PRB-aligned with the PRB grid when RMSI has 30kHz SCS. Therefore, RAN1 agreed to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH [2]. Moreover, according to the current ASN.1 coding structure of BCCH-BCH-Message, 1 bit coding overhead is needed to indicate MIB or messageClassExtension in BCCH-BCH-MessageType. As a result, the content of PBCH can be summarized in the following table.

Table 1: Parameter and size of PBCH
	
	Parameter 
	Size

	MIB
	SFN
	6 

	
	Information for quick identification that UE can not camp on the cell
	cellBarred indication
	1

	
	
	intraFreqReselection indication
	1

	
	SSB subcarrier offset
	5

	
	Numerology Indication for RMSI, Msg.2/Msg.4, OSI
	1

	
	RMSI CORESET configuration information
	8

	
	Information for quick identification that there is no corresponding RMSI to the PBCH
	Imply by SSB subcarrier offset

	
	DMRS position information 
	1

	
	ASN.1 extension marker
	1

	
	Other spare bits
	x

	
	Total
	24+x

	Physical layer generating
[2]
	 SFN                                    
	4

	
	SSB
	SSB index
	3

	
	
	Half radio frame indicator
	1

	
	Total
	8

	CRC
	Total
	24

	Total
	
	56+x


In RAN1 #91 meeting, RAN1 confirmed the working on the NR-PBCH payload size of 56 bits (including CRC) [3]. Then, it can be seen that no spare bit is left for MIB except the single bit for possible future extension of the message type. 
Observation 1: There is no spare bit for MIB according to the current PBCH/MIB design other than the one bit for possible future extension of the message type.

In the last RAN1 meeting, RAN1 has agreed that 3-bit SSB index is not needed for FR1 since the DMRS in PBCH can imply this index. Then, if specify MIB for FR1 and FR2 separately, the 3 bits saved by SSB index can be used as spare bits of MIB for FR1 case. For FR2 case, even though the 3-bit SSB index is needed due to that the maximum SSB is 64, 4-bit SSB subcarrier offset is enough, and then 1 bit can be saved for spare bits. In this time, the content of PBCH can be summarized in the following table.

Table 2: Parameter and size of PBCH (distinguish FR1 and FR2)
	
	Parameter 
	Size

	
	
	FR1
	FR2

	MIB
	SFN
	6 

	
	Information for quick identification that UE can not camp on the cell
	cellBarred indication
	1

	
	
	intraFreqReselection indication
	1

	
	SSB subcarrier offset
	5
	4

	
	Numerology Indication for RMSI, Msg.2/Msg.4, OSI
	1

	
	RMSI CORESET configuration information
	8

	
	Information for quick identification that there is no corresponding RMSI to the PBCH
	Imply by SSB subcarrier offset

	
	DMRS position information 
	1

	
	ASN.1 extension marker
	1

	
	Other reserved bits
	x

	
	Total
	24+x
	23+x

	Physical layer generating
[2]
	 SFN                                    
	4

	
	SSB
	SSB index
	0
	3

	
	
	Half radio frame indicator
	1

	
	Total
	5
	8

	CRC
	Total
	24
	24

	Total
	
	53+x
	55+x


Observation 2: for FR1, the effective PBCH payload is 53 bits and the spare bits in MIB can be 3 bits.

Observation 3: for FR2, the effective PBCH payload is 55 bits and the spare bits in MIB can be 1 bits.

By specifying a separate MIB for FR1 and FR2 respectively, the spare bit in MIB can be increased to 3 bits for FR1 and 1 bits for FR2, which is beneficial for the forward compatibility and future extension of NR. Therefore, it is more reasonable to specify separate MIB encoding for FR1 and FR2 respectively. Rather than adding two MIB types to the CHOICE in BCH-BCCH-MessageType which would consume an extra bit, we propose to define two BCCH-BCH-Message types, used dependent on the frequency in use (i.e. the MIB type used is dependent on the current frequency)
Proposal: Considering the forward compatibility of NR, RAN2 should specify BCCH-BCH-Message and MIB for FR1 and FR2 respectively in order to utilise the additional spare bits freed up by doing so. 
3   Conclusion

The contribution addressed the detailed design on the contents of System Information for NR. The resulting observations and proposals are as follows:
Observation 1: There is no spare bit for MIB according to the current PBCH/MIB content other than the one bit for possible future extension of the message type.
Observation 2: for FR1, the effective PBCH payload is 52bits and the spare bits in MIB can be 3bits.

Observation 3: for FR2, the effective PBCH payload is 54bits and the spare bits in MIB can be 1bit.

Proposal: Considering the forward compatibility of NR, RAN2 should specify BCCH-BCH-Message and MIB for FR1 and FR2 respectively in order to utilise the additional spare bits freed up by doing so.
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