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1 Introduction
The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present. The first version of sync raster calculation has been defined in Rel-15. Some proposals on the revision of sync raster has been provided [1-2] and a WF on sync raster calculation was approved [3]. For GSCN ranges, some open issues are listed in [3]. In this contribution, we will focus on the NR sync raster step size.
2 Discussion
The current definition for sync raster calculation for the frequency ranges are shown as below. The distance between applicable GSCN entries is given by the <Step size> indicated for each band.
Table 1  GSCN parameters for the global frequency raster
	Frequency range
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 2700 MHz
	N * 900kHz + M * [5 kHz] 
N=1:3000, M=-1:1
	3N + M - 1
	1 – 8999

	2400 – 24250 MHz
	2400 MHz + N * 1.44 MHz 
N= 0:15173
	9000 + N
	9000 – 24173

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	24174+ N
	24174– 28557


For Band n41, according to the collected operator’s information, the minimum channel bandwidth is 10MHz and the SS Block SCS are 15kHz and 30kHz. There is also an agreement on default SCS setting for SS/PBCH blocks in sub-6GHz bands.
· Default SCS(s) for sub 6GHz
· For LTE refarming band except band 5, band 66 and band 41, fixed default SCS as 15kHz
· For band 5 and band 66, 15kHz and 30kHz as default SCSs
· For band 41, FFS
· Option 1: Fixed as one value either 30kHz or 15kHz
· Option 2: 15kHz and 30kHz as default SCSs
· New frequency ranges : 
· N77,N78:  30kHz as default SCS
· N79: 30kHz as default SCS
Fig.1  Sync raster entry for Band n41 (SSB SCS=15kHz)
Fig.2  Sync raster entry for Band n41 (SSB SCS=30kHz)
Fig.1 and 2 illustrate the maximum sync raster entry distance for Band n41 with SSB SCS=15kHz and 30kHz respectively. From the figures, we can see that with the SS raster gap of 1.44MHz, the maximum SS entry <Step size> could be (5.775/1.44(=4. The first GSCN value for SCS=15kHz would be 9069 and the last value is 9197. Similarly when we consider Band n41 with SSB SCS=30kHz, the SS entry <Step size> would be 1 and the start GSCN value would be 9070. Each value in the range of 9070~9198 should be scanned. Although a default SCS setting for SS/PBCH blocks in sub-6GHz bands is suggested, if SCS=30kHz is selected, then all the GSCN in the range should be scanned. Furthermore, if SS entry <Step size> is applied for the case of SCS=15kHz, from the view of UE implementation, it can also largely shorten UE’s detection time and save UE power not only for the UE’s initial access to the network, but also for UE not the first time to access the network. UE can  use the stored information such as the cell frequency information at the last time access.
Proposal 1   It is suggested to set the sync raster entry <Step size> to 4 for Band n41 when SSB SCS=15kHz. 

For Band n79, the minimum channel bandwidth is 40MHz and SS SCS=30kHz. Fig. 3 illustrates the maximum sync raster entry distance for this case. It shows that the SS entry <Step size> could be selected as (30.975/1.44(=21.
Fig.3  Sync raster entry for Band n79
Proposal 2   It is suggested to set the sync raster entry <Step size> to 21 for Band n79. 

Therefore, the applicable SS raster entries for Band n41 and n79 are shown as below table.
Table 5.4.3.3-1: Applicable SS raster entries per operating band (FR1)

	NR Operating Band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n1
	15 kHz
	Case A
	7039 – <1> – 7224

	n2
	15 kHz
	Case A
	6439 – <1> – 6624

	n3
	15 kHz
	Case A
	6022 – <1> – 6258

	n5
	15 kHz
	Case A
	2902 – <1> – 2973

	
	30 kHz
	Case B
	2911 – <1> – 2964

	n7
	15 kHz
	Case A
	[8740 – <1> – 8958]

	n8
	15 kHz
	Case A
	3091 – <1> – 3192

	n20
	15 kHz
	Case A
	2644 – <1> – 2727

	n28
	15 kHz
	Case A
	2533 – <1> – 2667

	n38
	15 kHz
	Case A
	[8572 – <1> – 8958]

	n41
	15 kHz
	Case A
	9069 – <4> – 9197

	
	30 kHz
	Case C
	9070 – <1> – 9198

	n50
	15 kHz
	Case A
	4780 – <1> – 5049

	n51
	15 kHz
	Case A
	4762 – <1> – 4764

	n66
	15 kHz
	Case A
	7039 – <1> – [7326]

	
	30 kHz
	Case B
	7048 – <1> – [7317]

	n70
	15 kHz
	Case A
	6655 – <1> – [6726]

	n71
	15 kHz
	Case A
	2062 – <1> – 2166

	n74
	15 kHz
	Case A
	4924 – <1> – 5052

	n75
	15 kHz
	Case A
	[4780 – <1> – 5049]

	n76
	15 kHz
	Case A
	[4762 – <1> – 4764]

	n77
	30 kHz
	Case C
	  9628 – <1> – 10247

	n78
	30 kHz
	Case C
	9628 – <1> – 9969

	n79
	30 kHz
	Case C
	10393 – <21> – 10792

	NOTE 1:
SS Block pattern is defined in section 4.1 in [TS 38.213].


3 Conclusion

In this paper, the NR sync raster entry step size is analyzed. Based on the discussion, we have the following proposals.
Proposal 1   It is suggested to set the sync raster entry <Step size> to 4 for Band n41 when SSB SCS=15kHz. 

Proposal 2   It is suggested to set the sync raster entry <Step size> to 21 for Band n79. 
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