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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In previous RAN1 meetings, the following agreements on PBCH scrambling and DMRS sequence initialization were agreed [1], [2], [3]:
· 1st scrambling, initialization based on Cell ID and a part of SFN, is applied to PBCH payload excluding SS block index, half radio frame (if present) and the part of SFN prior to CRC attachment and encoding process
· The part of SFN is one the following, (to be  selected by NR AH3)
· 3 LSB bits of SFN
· 2nd and 3rd LSB bits of SFN
· FFS: half radio frame index as part of the initialization of the 1st scrambling
· FFS: whether or not half radio frame index is a part of PBCH payload
· The 1st PBCH scrambling is a Gold sequence initialized by cell ID. The 2nd and 3rd LSBs of SFN are used for determining a sequential non-overlapping portion of the sequence.
· Generate a Gold sequence of length 4M where M is the number of bits to be scrambled
· Partition the generated sequence into 4 non-overlapping portions
· The 2nd and 3rd LSBs uniquely identify indices of each of the non-overlapping portion of the sequence
· 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  
In this contribution, we will discuss PBCH scrambling and a correction to PBCH DMRS initialization is needed. 
Discussions
On PBCH DMRS sequence initialization


[bookmark: _Ref129681832]PBCH DMRS sequence initialization is captured incorrectly at TS38.211 v2.0.0 section 7.4.1.4.1.  is not aligned with the above agreement, which should be . The proposed draft correction is provided in the Appendix as well. 
On PBCH 1st Scrambling 
With the above agreements, the first scrambling is not applied to the half radio frame indication and the SS/PBCH block index in PBCH payload. As discussed extensively offline in the previous RAN1 meeting, the reason to exclude the half radio frame indication was that half radio frame index may be part of the initialization of the first scrambling. The reason to exclude SS/PBCH block index was related to ensuring the soft combining of PBCH within half radio frame, which could be realized by some specific polar coding design. It is clear now that they are not a concern anymore, and hence a clearer and ‘cleaner’ scrambling approach for NR was proposed in the RAN1#91 meeting, i.e., excluding from the 1st scrambling the 2nd and 3rd least significant bits of the system frame number only. If there is no further influence on the PBCH encoding and decoding, it could be considered in Rel-15.
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Appendix
0. Draft CR for Section 7.4.1.4.1 of TS38.211 
----------------------------------- Start of Draft CR ----------------------------------
<Unchanged parts omitted>
[bookmark: _Toc500952743]7.4.1.4.1	Sequence generation

The UE shall assume the reference-signal sequence  for an SS/PBCH block is defined by



where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each SS/PBCH block occasion with 



where



-	for ,  is the number of the half-frame in which the PBCH is transmitted in  frame and  is the two least significant bits of the SS/PBCH index as defined in [5, TS 38.213]




-	for  or  ,  and  is the three least significant bits of the SS/PBCH index as defined in [5, TS 38.213]

with  being the maximum number of SS/PBCH beams in an SS/PBCH period for a particular band as given by [38.104]. 
<Unchanged parts omitted>
[bookmark: _GoBack]------------------------------------- End of Draft CR -----------------------------------
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