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[bookmark: _Toc21020435][bookmark: _Toc52565720][bookmark: _Toc82185079]4.3.1.5	Calculations of sync raster GSCN per operating band
For each operating band, the GSCN that can be used in the band are tabulated in subclause 5.4.3.3 of TS 38.104 [7], TS 38.101-1 [4] and TS 38.101-2 [5]. Selection of GSCN for Table(s) is done the following way:
-	Include GSCN that correspond to SS block that completely fit within the channel bandwidth, accounting for guard bands needed.
-	Guard bands are calculated based on the minimum channel BW in table 5.3.5-1 and table 5.3.5-2 of TS 38.104 [7], the SCS for the SS block and the corresponding NRB (spectrum utilization), assuming that the SS block can be in any position within the transmission BW configuration, including at positions adjacent to the edges.
-	For GSCN ranges with step size <N>, the GSCN numbers selected should be multiples of N (this ensures that overlapping bands will have the same GSCN sequences)
For specific combinations of minimum channel bandwidth and SS block SCS, the GSCN ranges are down-selected using a step size <N>, as shown in Table 4.3.1.5-1.
Table 4.3.1.5-1: Down selection factors (step size).
	Frequency range
	Minimum channel bandwidth
	SS block SCS
	Down selection factor (step size) 

	0 – 3.0 GHz
	10 MHz
	15 kHz
	<3>

	3.0 - 24.25 GHz
	40 MHz
	30 kHz
	<16>

	24.25 – 100 GHz
	100 MHz
	240 kHz
	<2>



To determine the GSCN range, let fmin denote the lowest frequency location of the SS block within a band after accounting for the guard band G in subclause 5.3.3 of TS 38.104 [7] corresponding to the minimum channel BW and the bandwidth encompassing the width of all subcarriers from RE#0 of RB#0 to the centre of RE#0 of RB#10 of the SS block. Let fmax denote the high frequency location of the SS block within a band after accounting for the guard band and the bandwidth from the centre of RE#0 of RB#10 and encompassing the width of all subcarriers until RE#11 of RB#19 of the SS block. Let Flow represent the lowest frequency of the frequency range in subclause 4.3.1.4, Fraster represent the raster spacing in MHz, Fshift represent the raster shift in MHz (applicable for the frequency range 0 to 3000MHz).
The lowest frequency location fmin is computed as
	
where  is the subcarrier spacing,  is the number of REs per RB,  is the number of RBs in the SS block.
The highest frequency location fmax is computed as
	
where WBand is the width of the operating band.
The first possible raster location within a band (prior to applying the step size) is given by
	
while the last possible raster location within a band (prior to applying the step size) is given by
	
where Fshift is defined to be 0 outside the frequency range 0 to 3000MHz and where N (and M) are defined in subclause 4.3.1.4.
For the first possible raster location, Nmin is the smallest integer satisfying
	
and the corresponding value of M (if defined and if multiple values are defined)
	
For the last possible raster location, Nmax is the largest integer satisfying
	
and the corresponding value of M (if defined and if multiple values are defined)
	
For the frequency ranges in subclause 4.3.1.4, table 4.3.1.5-2 indicates the formulas used to compute the values of N and M (if necessary).
Table 4.3.1.5-2: 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
	3

	
	
	≥ 3000 MHz
	N/A

	For GSCNmax
	N (compute first)
	0-3000 MHz
	

	
	
	≥ 3000 MHz
	

	
	M
	0-3000 MHz
	


	
	
	0-3000 MHz, NOTE
	3

	
	
	≥ 3000 MHz
	N/A

	NOTE:	Refers to Note in Table 5.4.3.1-1 in TS 38.101-1 [4] for bands with SCS-based raster below 3000 MHz.



To compute the GSCN ranges with step size <N>, the N and M (when defined) values computed with the formulas in table 4.3.1.5-2 are used to determine GSCNmin and GSCNmax according to the appropriate raster entry formula from subclause 4.3.1.4. The first entry in the GSCN range, GSCNmin, is determined by
	
and the last entry in the range, GSCNmax, is determined by
	.
Note that GSCN in some bands may be defined according to deployment need instead of using the equations in this clause.The method described above for calculating the GSCN range [GSCNmin, GSCNmax] for an operating band is implemented in the Excel spread sheet NR sync raster calculations (2019-06).xlsx, which is attached to the Technical Report. The spread sheet was used to generate the tables in subclause 5.4.3.3 of TS 38.104 [7], TS 38.101-1 [4] and TS 38.101-2 [5].
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