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Introduction
The contents of the MIB have been agreed to a great extent in RAN1 and RAN2. The RAN1 agreements were provided to RAN2 in [1]:
	Agreements: 
· Working assumption: 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms period
· It can be further considered to limit the number of bits carried in this way to 2 if carrying 3 bits is shown to cause problems
· FFS: details of  scrambling of the PBCH which may or may not carry a part of timing information
· FFS: 5 ms half radio frame interval indication
· Remaining bits of the timing information are carried explicitly in the NR-PBCH payload

Agreements:
· An indication related to the synchronization information is provided to the UE
· When there is the indication for a carrier, UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell (e.g., radio frame or SFN or symbol level synchronization)
· Note that it is up to RAN2 how to provide this indication
· Note that it is up to RAN4 about the feasibility of synchronization and its requirement



These agreements have further been clarified in the RAN1 LS on physical layer parameters in [2].
During RAN2#99, it was clarified that the synchronization information is not included in the MIB, and will not be discussed in this contribution further. 

Working assumption 
1:	1 bit (final name FFS, but same UE behaviour as cellbarred in LTE) is included in NR MIB to indicate that a cell cannot be camped on. intraFreqReselection is 'not allowed' (not signalled). BarredTimer is specified, value FFS.
	cellBarred and intraFreqReselection signalling in SIB1 (as in LTE)

Agreements
2:	Synchronisation information (1 bit) is provided to inform that the UE can utilise serving cell timing to derive the index of SS-block transmitted by neighbour cell (e.g. radio frame or SFN or symbol level synchronisation).
3:	The synchronisation information can be provided via both dedicated RRC signalling and broadcast, but not via NR MIB.
FFS on the location of the bit in the SIBs

In this contribution, we analyse the remaining open issues in the MIB contents. 
[bookmark: _Ref178064866]Discussion
The RAN1 agreements on the physical layer configuration included in MIB are listed in the table below and are included in the outcome of the email discussion [99#22]

	Parameter name in RAN1 specification
	Parameter name in text
	Description
	Value range

	SSB-index-explicit
	SSB-index-explicit
	The explicit part of the SSB index transmitted in the NR-PBCH payload	
	0,1,…,7

	SS-PBCHBlockPower
	SS-PBCHBlockPower
	 
	[-60...50]

	SFN
	SFN
	System frame number included in NR-PBCH payload
	[7 to 10 bits]

	RMSI-scs
	RMSI-scs
	Subcarrier spacing for RMSI, Msg.2/4 for initial access and broadcasted OSI 
	15, 30 and 60 kHz (<6GHz), 60 and 120 kHz (>6GHz)

	DL-DMRS-typeA-pos
	DL-DMRS-typeA-pos
	Position of (first) DL DM-RS
	2, 3

	RMSI-PDCCH-Config
	RMSI-PDCCH-Config
	Configuration of the PDCCH used to schedule the RMSI
	


  
In addition to the already agreed physical layer parameters, there may be additional RAN1 parameters such as carrier bandwidth that may need to be included in the MIB.
The only bit RAN2 has agreed to be included in the MIB is the “cell barred” bit. There are two remaining open issues with “cell barring” bit.
1) Naming of the bit
2) The value of BarredTimer
Even though the main purpose of this bit is to support EN-DC deployments with and without SIB1 being broadcast (for e.g. ANR functionality), the UE behaviour when the bit is set is either identical or very similar to a cell being barred with the only possible difference being the value of the BarredTimer. For this reason, we propose
Proposal 1: The 1 bit indication to avoid UEs camping on a cell is called cellBarred in MIB
Currently the UE behaviour when the cell is barred is to not check the same cell or frequency (depending on whether the intra-frequency reselection is allowed or not) is to “exclude the barred cell as a candidate for cell selection/reselection for 300 seconds”. The reason for the 300 second limit is primarily to save UE battery life by not requiring the UE to check the same cell or frequency too often. Even though a longer time could be used for EN-DC deployments, it seems that he impact on the UE battery life for extending this is not likely to be significant, and there might be scenarios where the network has deployed only EN-DC in part of the network, but has stand-alone NR in parts of the network. 
Proposal 2: The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds also when the cellBarred bit is set in MIB
The final remaining open issue RAN2 can address is the size of the spare bits. Since NR is operating according to the lean carrier proposal and the transmission of PBCH when beam sweeping is somewhat costly, RAN2 should minimize the number of spare bits. One simple approach would be to use any bits introduced by the octet alignment due to ASN.1 packet encoding rules, with the exception that at least one spare bit is needed for forward compatibility.
Proposal 3: Spare bits are only introduced to the extent needed for octet alignment. If the MIB contents are exactly octet aligned, 8 spare bits are introduced. 
Conclusion
Based on the discussion in section 2 we propose the following:

Proposal 1: The 1 bit indication to avoid UEs camping on a cell is called cellBarred in MIB
Proposal 2: The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds also when the cellBarred bit is set in MIB
Proposal 3: Spare bits are only introduced to the extent needed for octet alignment. If the MIB contents are exactly octet aligned, 8 spare bits are introduced. 
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