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1. Introduction
This contribution provides our view on PBCH contents and payload size based on RAN1#89 agreements:
	Agreements:
· Following contents are carried in NR-MIB
· (Part of) SFN: [7 - 10] bits
· At least 80 ms granularity
· FFS: indication within 80 ms
· [H-SFN: 10 bits]
· RAN1 will ask RAN2
· Timing information within radio frame: [0 - 7] bits
· E.g., SS block time index: [0 - 6] bits
· E.g., half radio frame timing: [0 - 1] bit
· RMSI scheduling information: [x] bits
· CORESET(s) information: [x] bits
· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered
· E.g., Time/frequency resource configuration of CORESET(s)
· [Numerology of RMSI: [0 - 2] bits]
· [Information regarding frequency resources for PDSCH scheduling: [x] bits]
· [Information regarding bandwidth part: [x] bits]
· [Information for quick identification that there is no corresponding RMSI to the PBCH: [0 - 1] bit]
·  [Information for quick identification that UE can not camp on the cell: [0-1] bit]
· RAN1 will ask RAN2
· [SS burst set periodicity: [0 - 3] bits]
· [Information on actual transmitted SS block(s): [0 - x] bits]
· [Area ID: x bits]
· RAN1 will ask RAN2
· [Value tag: x bits]
· RAN1 will ask RAN2
· [cell ID extension: x bits]
· RAN1 will ask RAN2
· [Information on tracking RS: x bits]
· Reserved bits: [x > 0] bits
· CRC size for NR-MIB is [16 + y] bits



2. Analysis
Table 1 provides our analysis on the necessity of the information in square brackets in the above agreements in RAN1 #89 meeting.
[bookmark: _Ref484693738]Table 1: PBCH content analysis for information elements in square brackets
	Information elements
	Included in PBCH content?
	Discussion

	[H-SFN: 10 bits]
	No
	H-SFN is used to support eDRX for up to 3hr DRX cycle. However, it does not necessarily mean UE is required to read SIB every eDRX wakes up. Assume that UE DRX is on the order of 3hr, we can compute the clock drift that requires the UE to read H-SFN when UE wake up after 3hr. Mathematically, the clock drift needs to be on the order of 5 seconds out of 3hr e.g., around 500ppm which is very pessimistic. 

	[Information regarding bandwidth part: [x] bits]
	No
	The information for RMSI scheduling already conveys sufficient information for UE to decode common PDCCH (for receiving RMSI).

	[Information for quick identification that there is no corresponding RMSI to the PBCH [0 - 1] bit]
	Yes
	This flag is for UE power savings.

	[Information for quick identification that UE cannot camp on the cell [0 - 1] bit]
	Maybe
	Our view is that this flag is similar as the RMSI presence flag, i.e., the purpose of the flag is to inform UE that it cannot camp on this cell and UE does not need to read the RMSI. Note that, similar IE cellBarred in LTE has associated timer of 300s which can be introduced similarly here.
On the other side, LTE SIB1 also contains the IE of intraFreqReselection which can be introduced in MIB as well.

	[SS burst set periodicity: [0 - 3] bits]
	No
	This can be signalled in RMSI/OSI or even RRC message in Connected state

	[Information on actual transmitted SS block(s): [0 - x] bits]
	No
	This can be signalled in RMSI/OSI

	[Area ID: x bits]
	No
	This can be signalled in RMSI

	[Value tag: x bits]
	No
	This can be signalled in RMSI

	[cell ID extension: x bits]
	No
	We don’t see the need for cell ID extension

	[Information on tracking RS: x bits]
	No
	This can be signalled in RMSI/OSI



RMSI presence flag is to indicate whether UE should read the minimum system information or not. This bit provides multiple benefits. From the NW perspective, it is similar concept as access/cell barring, where NW can prevent the new UEs from accessing the system for various reasons such as cell is overloaded. From UE perspective, this improves the UE power consumption as UE is not required to read RMSI to figure out the baring information. Note that it is especially helpful for above 6GHz deployment with large number of beam sweeps. Since minimum system information needs to be broadcasted by sweeping many beams, informing UE in PBCH that decoding RMSI is not needed can offer power consumption benefit.
3. [bookmark: _Ref481753149]NR-PBCH content and payload
The timing that synchronization signal block should carry includes SFN, synchronization signal block index and 5ms timing boundary, which is illustrated in Figure 1. We propose to send the synchronization signal block index and 5ms timing boundary in the PBCH payload. For SFN , two bits  are signalled in PBCH scrambling codes or PBCH DMRS to indicate the 20ms timing boundary while the rest of SFN bits are transmitted as a part of PBCH payload. More discussion on timing indication can be found in [2].  
[image: ]
[bookmark: _Ref485112383]Figure 1. Timing indication in synchronization signal block

Table 2 summarizes our views on information elements in NR-PBCH contents as well as the corresponding number of bits.
[bookmark: _Ref470461782]Table 2: Information elements in MSIB
	Information element
	# of bits

	SFN (all 10 SFN bits except two bits )
	8

	CSS PDCCH configuration (discussed in [1])
	8

	SSB time index (including one bit for 5ms boundary) 
	7

	RMSI presence (cellBarred) flag
	1

	[bookmark: _GoBack]intraFreqReselection flag
	1

	Reserved
	12

	CRC
	19

	Total
	56



Proposal: RAN1 adopts the NR-PBCH contents provided in Table 2. In addition, NR-PBCH payload is 56 bits including 19 CRC bits.
4. Conclusion
This contribution has discussed NR-PBCH contents and payload. More specifically, the following proposal has been made:
Proposal: RAN1 adopts the NR-PBCH contents provided in Table 2. In addition, NR-PBCH payload is 56 bits including 19 CRC bits.
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