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Introduction
The following agreement on NR-PBCH payload was made in RAN1#89[1].Agreements:
[1]. Following contents are carried in NR-MIB
· (Part of) SFN: [7 - 10] bits
1. At least 80 ms granularity
1. FFS: indication within 80 ms
· [H-SFN: 10 bits]
1. RAN1 will ask RAN2
· Timing information within radio frame: [0 - 7] bits
1. E.g., SS block time index: [0 - 6] bits
2. E.g., half radio frame timing: [0 - 1] bit
· RMSI scheduling information: [x] bits
1. CORESET(s) information: [x] bits
1. Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered
2. E.g., Time/frequency resource configuration of CORESET(s)
3. [Numerology of RMSI: [0 - 2] bits]
2. [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]
1. 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]
1. RAN1 will ask RAN2
· [Value tag: x bits]
1. RAN1 will ask RAN2
· [cell ID extension: x bits]
1. RAN1 will ask RAN2
· [Information on tracking RS: x bits]
· Reserved bits: [x > 0] bits
[2]. CRC size for NR-MIB is [16 + y] bits



































Additionally, the following agreement on SS block index indication was made in RAN1 NR Ad-Hoc#2 [2]


Agreements: 
[3]. 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
[4]. FFS: details of  scrambling of the PBCH which may or may not carry a part of timing information
[5]. FFS: 5 ms half radio frame interval indication
[6]. Remaining bits of the timing information are carried explicitly in the NR-PBCH payload










In this contribution, we discuss PBCH contents related to SFN indication and timing information indication within radio frame.  
  
Discussion
It has been agreed in RAN1#89 that NR-PBCH include part of SFN having [7-10] bits for at least 80ms granularity indication [1]. Further, RAN2 assumes that the SFN that can be derived from the PBCH (including explicit and implicit bits) would be same as in LTE [3]. Similar to LTE, 7-bits should be sufficient for explicitly indicating part of SFN at 80ms granularity. In this case, radio frame level timing within 80ms can be indicated implicitly by other means such as PBCH scrambling. Additionally, when the configured SS burst set periodicity is 5ms, there is a need for differentiating whether the detected SS block within a SS burst set is in the first half or the second half of a radio frame. Although this half radio frame timing could be explicitly included in NR-PBCH, doing so may restrict soft combining to within SS burst set and violate the assumption that a given SS block and its contents is repeated with a SS burst set periodicity. Therefore, it is preferable to indicate half radio level granularity timing within 80ms implicitly, for example, using PBCH scrambling. 
Proposal 1: NR-PBCH carry 7 bits to indicate SFN at 80ms granularity. The remaining 3 bits will be implicitly indicated using PBCH scrambling techniques to indicate SFN at half radio granularity within a 80ms PBCH TT, i.e. 1 bit for indicating SSB in 1st haft or 2nd half of a radio frame is not needed.
According to RAN1#89, [0 - 7] bits could be used for timing information within radio frame. It was further agreed in RAN1 NR Ad-Hoc#2 [2] to have a working assumption that 3 bits of SS block index are carried by changing the DMRS sequence within each 5ms period and the remainder of SS block index information is agreed to be carried in NR-PBCH explicitly. Therefore, NR-PBCH may carry 4 bits of the SS block index information. 
Proposal 2: Use 4-bits in NR-PBCH to indicate explicitly the slot index [1, 2, 3 … 16] within the 1ms interval that a SSB belongs to. 
Conclusion
In summary, we propose the following:
Proposal 1: NR-PBCH carry 7 bits to indicate SFN at 80ms granularity. The remaining 3 bits will be implicitly indicated using PBCH scrambling techniques to indicate SFN at half radio granularity within a 80ms PBCH TT, i.e. 1 bit for indicating SSB in 1st haft or 2nd half of a radio frame is not needed.
Proposal 2: Use 4-bits in NR-PBCH to indicate explicitly the slot index [1, 2, 3 … 16] within the 1ms interval that a SSB belongs to. 
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