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At the RAN1 #90b meeting, remaining details of PBCH scrambling sequence and PBCH contents such as payload size, PRB grid offset, SFN, and RMSI numerology were discussed and RAN1 made following agreements and working assumption [1].
	Agreements:
· (working assumption) NR-PBCH has a payload size of 56 bits (including CRC)
· 10-bit SFN is carried by NR-PBCH
· (working assumption) 4-bit PRB grid offset is carried by NR-PBCH

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
Agreements:
· One-bit half frame indication is part of PBCH payload, and when CSI-RS for measurement has a periodicity of 20ms or larger, the UE assumes the network is “synchronous” for the purpose of measurement
· For 3GHz and below, half frame indication is further implicitly signaled as part of PBCH DMRS for max L=4

Agreements:
· (working assumption) For PBCH 1st scrambling initialization, clarify that C_init = N^cell_ID

Agreements:
· For PBCH 2nd scrambling initialization:
· initialization based on both cell ID and 3 LSB of SS/PBCH block index
Agreements:
· The initialization for PBCH DMRS is:


· For max L=4,  where HF=0 in the first half frame of a radio frame and HF=1 in the second half frame of a radio frame
· For max L=8, and max L=64  
Agreements:
· The 2nd PBCH scrambling is a Gold sequence initialized by cell ID. 
· C_init = [NCell_ID]
· The X LSB bits of SS block index are used to determine a sequential non-overlapping portion of the sequence.
· Generate a Gold sequence of length (2^X)*M where M is the number of bits to be scrambled
· Partition the generated sequence into 2^X non-overlapping portions
· X LSB bits of SS block index uniquely identify indices of each of the non-overlapping portion of the sequence
· X = 2 for max L=4, i.e., 1st and 2nd LSB bits of SS block index.
· X = 3 for max L=8 or 64, i.e., 1st, 2nd and 3rd LSB bits of SS block index
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In this contribution, we discuss further on remaining details on NR-PBCH such as scrambling sequence, payload size, and PRB grid offset indication. 

Remaining details on NR-PBCH design
NR-PBCH scrambling sequence
At the RAN1 NR-AH#3 meeting, the generation scheme for 1st PBCH scrambling sequence was discussed and RAN1 agreed that 1st PBCH scrambling sequence is generated by LTE PN sequence, which is initialized by cell ID, and its portion is determined by 2nd and 3rd LSBs of SFN. However, since specific register state for sequence initialization, , was not clear, RAN1 made the working assumption, i.e. , at the  meeting. As results, we cannot find any technical problem on the working assumption and hence we  propose to confirm the working assumption. 

Proposal 1: Confirm the working assumption that 1st PBCH scrambling sequence is a Gold sequence initialized by .

NR-PBCH payload size
Based on extensive discussion so far, RAN1 agreed that following information are included in NR-PBCH payload. In addition, according to the working assumption that NR-PBCH has 56-bits payload, size of remaining bits is just 10 bits (56 – 46 bits). 

· SFN: 10 bits
· Half frame indication: 1 bit
· SS block index (explicit): 3 bits
· Cell barred: 1 bit
· intraFreqReselection: 1 bit
· RMSI numerology: 1 bit
· DMRS position: 1 bit
· CRC: 24 bits
· (Working assumption) PRB grid offset: [4] bits 

In our companion contribution [2], we discuss on the indication mechanism of RMSI CORESET and propose to introduce 5 bits of RMSI configuration in NR-PBCH. In the case, we can use remaining 5 bits as reserved bits for future use. So we propose to confirm the working assumption that PBCH has 56-bits payload. 

Proposal 2: Confirm the working assumption that NR-PBCH has a payload size of 56 bits including CRC as follows
· SFN: 10 bits
· Half frame indication: 1 bit
· SS block index (explicit): 3 bits
· Cell barred: 1 bit
· intraFreqReselection: 1 bit
· RMSI numerology: 1 bit
· DMRS position: 1 bit
· CRC: 24 bits
· PRB grid offset: 4 bits
· RMSI CORESET configuration: 5 bits
· Reserved: 5 bits


PRB grid offset indication
At the last meeting, the working assumption that 4-bits PRB grid offset is carried by NR-PBCH was agreed. Basically, as shown in Figure 1, twelve patterns of SCS offset are enough to align PRB grid between SS/PBCH block (SSB) and other signal/channels including RMSI PDCCH/PDSCH. However, if we assume mixed numerology operation between SSB and RMSI, 4-bits offset cannot provide full flexibility for PRB grid allocation as shown in Figure 2 (a). In the case, some restriction for PRB grid allocation, e.g. actual available channel raster in this case would be 30 kHz instead of 15 kHz even if RAN4 defines 15 kHz channel raster for the band, can be introduced to solve this issue as shown in Figure 2 ( b). In current situation, it may be acceptable for such restriction on PRB grid allocation. In addition, the channel raster in different numerologies is up to RAN4. Therefore, from RAN1 perspective, 4-bits PRB grid offset is fine and we propose to confirm the working assumption.
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Figure 1: PRB allocation for single numerology case
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Figure 2: PRB allocation for mixed numerology case

Proposal 3: Confirm the working assumption that NR-PBCH has 4 bits PRB grid offset.

Conclusion 
In this contribution, we discussed on remaining details on NR-PBCH such as scrambling sequence, payload size, and PRB grid offset indication. Based on the discussion, we made following proposals.

Proposal 1: Confirm the working assumption that 1st PBCH scrambling sequence is a Gold sequence initialized by .
Proposal 2: Confirm the working assumption that NR-PBCH has a payload size of 56 bits including CRC as follows
· SFN: 10 bits
· Half frame indication: 1 bit
· SS block index (explicit): 3 bits
· Cell barred: 1 bit
· intraFreqReselection: 1 bit
· RMSI numerology: 1 bit
· DMRS position: 1 bit
· CRC: 24 bits
· PRB grid offset: 4 bits
· RMSI CORESET configuration: 5 bits
· Reserved: 5 bits
Proposal 3: Confirm the working assumption that NR-PBCH has 4 bits PRB grid offset.
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