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In the last meeting, decisions finalizing the synchronization raster design were made [1][3][4]. In [2], a procedure to determine the parameters for the GSCN within a band was presented. However, with the decisions made, the procedure needs to be revised accordingly. The contribution details the revised procedure and provides the basis for the text proposal in [5].
Discussion
Background
For discussion purposes, the following table from the CR is copied [1].
[bookmark: _Hlk511981459]Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz, 
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz 
N= 0:14756
	7499 + N
	7499 – 22255

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	22256+ N
	22256– 26639

	NOTE 1:	The default value for operating bands with SCS spaced channel raster is M=3.



As stated in [2], for a given band, the GSCN is computed based on the band edge, the size of the synchronization signal block (SSB), and the guard band. The GSCN indicates the center of the SSB. For the lower band edge, the lowest frequency location for the center of the GSCN (fmin) is
		(1)
where bandlow is the lowest frequency of the band,  is the subcarrier spacing,  is the number of REs per RB,  is the number of RBs in the SSB, and  is the size of the guard band for the subcarrier spacing and the minimum bandwidth. A similar formula is used for the upper band edge (fmax). 
		(2)
where bandhigh is the upper frequency of the band. 
Derivation of GSCN
The procedure in [2] is modified to account for the different range of values for M. For representation purposes, the parameters and notation in Table 1 are used. 
[bookmark: _Ref512949787]Table 1: GSCN parameters for the global frequency raster
	Frequency range, MHz
	SS block frequency position SSREF
	Flow, MHz
	Fraster, MHz
	Fshift, MHz

	0 – 3000
	N * 1200kHz + M * 50 kHz, M {1,3,5} or M=3 for note 1
	0
	1.2
	0.05

	3000 – 24250
	3000 MHz + N * 1.44 MHz 
	3000
	1.44
	0

	24250 – 100000
	24250.08 MHz + N * 17.28 MHz
	24250.08
	17.28
	0


Minimum value of GSCN
The generalized formula for finding GSCNmin is to find the set of N and M that satisfies 
		(3)
as well as satisfying raster step requirements. For frequencies above 3000 MHz, M is not used. However, to keep the notation consistent, M is used but .
The resulting integer programming problem is

The smallest value for Nmin is
		(4)
For , no calculation for M is needed. Otherwise, to determine M
		(5)
Maximum value of GSCN 
A similar process for the maximum value is followed. 
		(6)
The resulting integer programming problem is
		(7)
and the largest value of N is

Note if , there is no calculation for M. Otherwise, to determine M

Summary for revised calculation of parameters of GSCN 
Table 2 captures the revised formulas to compute the GSCN. The computation for M uses minimum and maximum functions.
[bookmark: _Ref509493910]Table 2. Formulas to compute the minimum and maximum values of GSCN
	Type
	Parameter
	Range
	Formula

	For GSCNmin
	N (compute first)
	0-3000 MHz
	

	
	
	≥ 3000 MHz
	

	
	M
	0-3000 MHz
	

	
	
	0-3000 MHz, note 1 above
	3

	
	
	≥ 3000 MHz
	N/A

	For GSCNmax
	N (compute first)
	0-3000 MHz
	

	
	
	≥ 3000 MHz
	

	
	M
	0-3000 MHz
	

	
	
	0-3000 MHz, note 1 above
	3

	
	
	≥ 3000 MHz
	N/A



With the parameters for N (and M), the GSCN can be computed using Table 5.4.3.1-1. To incorporate step sizes for the GSCN, the following equations are
		(8)
		(9)
where R is the raster step size.
Relationship of GSCN and global frequency raster
The synchronization raster is located on the global frequency raster. To determine the relationship between the GSCN and ARFCN, first equate the two relationships
		(10)
Re-expressing the equation as
		(11)
The parameters and simplification of (11) are listed in Table 3 and Table 4.
[bookmark: _Ref510640131]Table 3. Parameters for computing the ARFCN from GSCN
	i
	Range, MHz
	, MHz
	, kHz
	
	, MHz
	, kHz
	, kHz

	0
	0 – 3000
	0
	5
	0
	0
	1200
	50

	1
	3000 – 24250
	3000
	15
	600000
	3000
	1440
	0

	2
	24250 – 100000
	24250.08
	60
	2016667
	24250.08
	17280
	0



[bookmark: _Ref510640134]Table 4. Simplification of Eq. 11 where N and M are used to compute GSCN
	i
	Range, MHz
	
	N
	M

	0
	0 – 3000
	
	0 - 2499
	1, 3, 5

	1
	3000 – 24250
	
	0 - 14756
	-

	2
	24250 – 100000
	
	0 - 4383
	-



Conclusion
The contribution presented a derivation and closed form expressions for computing parameters for the GSCN according to the frequency band. In addition, 
Proposal: The table captures the formula for determining the parameters for the GSCN and should be captured in a technical report.
Table 2. Formulas to compute the minimum and maximum values of GSCN
	Type
	Parameter
	Range
	Formula

	For GSCNmin
	N (compute first)
	0-3000 MHz
	

	
	
	≥ 3000 MHz
	

	
	M
	0-3000 MHz
	

	
	
	0-3000 MHz, note 1 above
	3

	
	
	≥ 3000 MHz
	N/A

	For GSCNmax
	N (compute first)
	0-3000 MHz
	

	
	
	≥ 3000 MHz
	

	
	M
	0-3000 MHz
	

	
	
	0-3000 MHz, note 1 above
	3

	
	
	≥ 3000 MHz
	N/A
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