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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we discuss the following remaining issues for the NR PBCH design: 
· Two working assumptions for cell-defining SSB [1], and 
· The working assumptions for the indication of the value M for sync raster definition (i.e., 0, ±1) for FR1 [2]. 

[bookmark: _Ref129681832]Discussion on the cell-defining SSB
For the indication of the relative GSCN offset from the current reference GSCN, we have the following working assumptions as:
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



The above two tables cover all the possible candidate GSCN within the supported wideband carrier. For example, there are 336 candidates GSCN within the FR1 for 100MHz system bandwidth, 139 candidate GSCN for 2400-24250 MHz and 12 candidate GSCN for 24250 – 100000 MHz for 200MHz system bandwidth in FR2. For the details, please refer to our previous contribution [3]. 
Proposal 1: Confirm the working assumption for the two offset signalling tables. 

From the following agreement at the last meeting:
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)

The cell-defining SSB is the closest GSCN to the reference GSCN. In the current specification of 38.213, the relationship between the first SS/PBCH and the second SS/PBCH is not defined i.e. without the word ‘closest’.  As a result, the UE cannot decide whether it can skip the candidate GSCN between the reference and the indicated cell-defining SSB to avoid not skipping some other cell-defining SSB. To amend this issue, we give a TP in the Annex A for TS38.213.
Proposal 2: Accept the TP captured in the Annex A for TS38.213.

For the value of X, we have the following agreement and working assumption in the last RAN1 meeting [1]: 
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: 
· Value of X = 1 and is in sync raster step

There were proposals that larger value of X can be more helpful. How to indicate the cell defining SS/PBCH is up to the network implementation. From the UE perspective, the solution of indication of cell defining SS/PBCH will be more helpful than the indication that there is no cell-defining SS/PRBCH.  The indication that there is no cell-defining SS/PBCH around the reference GSCN can be treated as a complementary solution of the indication of cell defining SSB from the reference. According to this understanding small value of X is enough. 
Proposal 3: Confirm the working assumption for the value of X = 1.

Discussion on the indication of M (i.e., 0, ±1) for FR1
For the indication of value M for synchronization raster (i.e., 0, ±1) for FR1 in RAN1#AH1801 meeting [4], we have the following agreements as:
Agreements:
· The value of M (as in 38.101) for sync raster definition (i.e., 0, ±1) for FR1 is informed to UE 
· Up to RAN4 to decide the set of offset values for FR1
· As a working assumption, the indication is in RMSI
· If the minimum distance between adjacent sync rasters is large enough (w.r.t the initial frequency offset tolerance), the indication is no longer necessary
In RAN4 reply LS to RAN1 [4], a large shift (in the range of 70 - 100 kHz) was agreed for the FR1 and RAN4 also agreed that no RMSI signaling defined for the shift [4]. From these agreements in RAN4 LS, we have the following observation: 
Observation 1: Based on RAN4 LS (R4-1803441), a larger set of offset values (70-100kHz) has been agreed and no indication is needed in the RMSI.

Conclusion
In this contribution, we discuss the remaining details for the PBCH design. From the discussion, we have the following observations and proposals:
[bookmark: _GoBack]Proposal 1: Confirm the working assumption for the two offset signalling tables. 
Proposal 2: Accept the TP captured in the Annex A for TS38.213.
Proposal 3: Confirm the working assumption for the value of X = 1.
Observation 1: Based on RAN4 LS (R4-1803441), a larger set of offset values (70-100kHz) has been agreed and no indication is needed in the RMSI.
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Annex A:
---------------------------------------------- Start of Text Proposal ------------------------------------------

[bookmark: _Ref500334477][bookmark: _Toc508784718]13	UE procedure for monitoring Type0-PDCCH common search space 
-------------------------------------------- Unchanged parts omitted -----------------------------------------





If a UE detects a first SS/PBCH block and determines that a control resource set for Type0-PDCCH common search space is not present, and for  for FR1 or for  for FR2, the UE determines the closest global synchronization channel number (GSCN) of a second SS/PBCH block having a control resource set for an associated Type0-PDCCH common search space as .  is the GSCN of the first SS/PBCH block and  is a GSCN offset provided by Table 13-16 for FR1 and Table 13-17 for FR2. 
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------
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