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1 Introduction
This contribution discusses the following corrections and remaining issues on NR-PBCH:
· Confirm the WA of cell-defining SS/PBCH block indication 
· Text proposal for clarification of the initial condition of DMRS sequence 
2 Cell-defining SS/PBCH Block Indication
In RAN1 #92 [1], the following agreements and working assumptions on the cell-defining SS/PBCH block indication were made. Agreements:
· Signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB
· The reference GSCN is the GSCN that SSB is transmitted (or the middle in the cluster for sub 2.7 GHz)

Agreements:
· Use reserved codeword(s) to indicate that there is no cell-defining SS/PBCH around the reference GSCN () in the range [Gr - Glow, Gr + Ghigh]
· [bookmark: _Hlk507603557]Signal Glow by multiplication of the step size, X, and 4 MSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and  (for FR1)
· Signal Ghigh by multiplication of the step size, X, and 4 LSBs of RMSI-PDCCH-Config corresponding to parameter ssb-subcarrierOffset set to 15 and  (for FR1)
· FFS: The step size X is either in sync raster step or frequency and may be different for FR1 and FR2

Working assumption:
· Use the following tables to signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB
Offset table for FR1

SSB-subcarrier-offset
RMSI-PDCCH-Config
Offset
1
8
0, 1, …, 255
1, 2, …, 256
1
9
0, 1, …, 255
257, 258, …, 512
1
10
0, 1, …, 255
513, 514, …., 768
1
11
0, 1, …, 255
-1, -2, …, -256
1
12
0, 1, …, 255
-257, -258, …, -512
1
13
0, 1, …, 255
-513, -514, …., -768






















Offset table for FR2
SSB-subcarrier-offset
RMSI-PDCCH-Config
Offset
12
0, 1, …, 255
1, 2, …, 256
13
0, 1, …, 255
-1, -2, …, -256

Working assumption: 
· Value of X = 1 and is in sync raster step






After careful review on the configurations in the tables and the step size, we didn’t find any issue of the proposals in the working assumptions. Hence, we propose to confirm the working assumptions. 
Proposal 1: Confirm the following working assumptions on the cell-defining SS/PBCH block indication:
Working assumption:
· Use the following tables to signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB
Offset table for FR1

SSB-subcarrier-offset
RMSI-PDCCH-Config
Offset
1
8
0, 1, …, 255
1, 2, …, 256
1
9
0, 1, …, 255
257, 258, …, 512
1
10
0, 1, …, 255
513, 514, …., 768
1
11
0, 1, …, 255
-1, -2, …, -256
1
12
0, 1, …, 255
-257, -258, …, -512
1
13
0, 1, …, 255
-513, -514, …., -768

Offset table for FR2
SSB-subcarrier-offset
RMSI-PDCCH-Config
Offset
12
0, 1, …, 255
1, 2, …, 256
13
0, 1, …, 255
-1, -2, …, -256

Working assumption: 
· Value of X = 1 and is in sync raster step



























3 TP for Initial Condition of DMRS Sequence
In the latest version of TS 38.211 [2], the initial condition of DMRS sequence is captured in the following way:

where





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




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
















In this expression, refers to the half-frame indicator for, and is dummy as  for  or . The expression here may lead to a confusion that the half-frame indication is also carried by the DMRS sequence for  or , and  refers to fixing the SS/PBCH blocks to be within the first half-frame in the frame. However, this is not a correct interpretation of the agreements as in RAN1 #90bis [3]. Hence, we propose the following TP, which is aligned with agreements in RAN1 #90bis, to avoid the confusion.
Proposal 2: Adopt the following TP on DMRS sequence of PBCH in session 7.4.1.4.1 of TS 38.211
====================== Begin of Text Proposal for Section 7.4.1.4.1 in TS38.211 =====================
[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 a frame with  for the first half-frame in the frame and  for the second half-frame in the frame, and  is the two least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]





-	for  or , ,  and  is the three least significant bits of the SS/PBCH block 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]. 
======================= End of Text Proposal for Section 7.4.1.4.1 in TS38.211 ======================
4 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Confirm the following working assumptions on the cell-defining SS/PBCH block indication:Working assumption:
· Use the following tables to signal an offset from a reference GSCN to the closest GSCN that UE should search for cell-defining SSB
Offset table for FR1

SSB-subcarrier-offset
RMSI-PDCCH-Config
Offset
1
8
0, 1, …, 255
1, 2, …, 256
1
9
0, 1, …, 255
257, 258, …, 512
1
10
0, 1, …, 255
513, 514, …., 768
1
11
0, 1, …, 255
-1, -2, …, -256
1
12
0, 1, …, 255
-257, -258, …, -512
1
13
0, 1, …, 255
-513, -514, …., -768













Offset table for FR2
SSB-subcarrier-offset
RMSI-PDCCH-Config
Offset
12
0, 1, …, 255
1, 2, …, 256
13
0, 1, …, 255
-1, -2, …, -256

Working assumption: 
· Value of X = 1 and is in sync raster step












Proposal 2: Adopt the following TP on DMRS sequence of PBCH in session 7.4.1.4.1 of TS 38.211
====================== Begin of Text Proposal for Section 7.4.1.4.1 in TS38.211 =====================
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 a frame with  for the first half-frame in the frame and  for the second half-frame in the frame, and  is the two least significant bits of the SS/PBCH block index as defined in [5, TS 38.213]





[bookmark: _GoBack]-	for  or ,   and  is the three least significant bits of the SS/PBCH block 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]. 
======================= End of Text Proposal for Section 7.4.1.4.1 in TS38.211 ======================
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