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1
Introduction 
NR sync raster definition has been agreed in last RAN4 meeting [1] and developed into the first revision of UE RF technical specifications [2-3]. While the synchronization raster entries for each FR1 operating band have been calculated based on the formulation in Table 5.4.3.1-1 and captured in Table 5.4.3.3-1 in TS 38.101-1 [2], it is found that the raster entries range and step size for certain bands are not correctly defined which may cause issue of either missing valid entries or over-specifying unnecessary entries. In this contribution, we provide our view on how the first and last sync entries in an operating band should be calculated and also identify the bands whose sync entries range and step size may need to be revised. A corresponding draft CR for TS 38.101-1 [2] will be followed upon the approval of the proposed changes.            
2
Discussion
2.1 Synchronization raster entries range in an operating band           
Synchronization raster entries for each operating band can be calculated based on the formulation in Table 5.4.3.1-1 in TS 38.101-1 [2]. When deciding the first sync raster entry in an operating band, we have to make sure that the sync block right boundary (higher frequency edge, which is the sync entry frequency plus half of the sync block size) is close to but not higher than the frequency point at one minimum channel bandwidth away from lower frequency band edge minus a channel guard band, as illustrated in Figure 2.1-1.


[image: image1.emf]Minimum CBW

Lower band edge

Sync block

First sync entry

Guard band


Figure 2.1-1 Illustration of the first sync raster entry location in an operating band 
Similarly, when deciding the last sync raster entry in an operating band, we have to make sure that the sync block left boundary (lower frequency edge, which is the sync entry frequency minus half of the sync block size) is close to but not lower than the frequency point at one minimum channel bandwidth away from higher frequency band edge plus a channel guard band, as illustrated in Figure 2.1-2.

Using n1 as an example and the band specific parameters as summarized in Table 2.1-1, the first and last sync raster entries can be calculated as below,

First sync raster entry = 3 * (round ((2110000 + 5000 - 242.5 - 1800) / 900)) - 1) + 1 = 7039
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Figure 2.1-2 Illustration of the last sync raster entry location in an operating band 
Last sync raster entry = 3 * (round ((2170000 - 5000 + 242.5 + 1800) / 900)) + 1) = 7224

	
	kHz

	Lower band edge
	2110000

	Upper band edge
	2170000

	Minimum CBW
	5000

	Sync SCS
	15

	Half sync block size
	1800

	Guard band
	242.5

	Sync step
	900


Table 2.1-1 Band specific parameters for sync raster entries calculation for n1 
2.2 Synchronization raster entries step size           
For most of FR1 operating bands, the sync raster entries step size is 1 as has been defined in Table 5.4.3.3-1 in TS 38.101-1 [2]. However for n41 where the sync SCS is 15 kHz and minimum channel bandwidth is 10 MHz, according to the way forward on SS raster [1], a down-selection factor of 3 is applied, which would also mean the sync raster entries step size should be defined as 3. Similarly for n79 where the sync SCS is 30 kHz and minimum channel bandwidth is 40 MHz, a down-selection factor of 21 is applied, which would also mean the sync raster entries step size should be defined as 21. 

The specifications should maximize the down-selection factor when it is applicable which is highly desired for saving the initial cell search time. 

3
Proposal
Based on the above analysis and assessment, it is proposed to revise the sync raster entries range and step size for certain operating bands in Table 5.4.3.3-1 in TS 38.101-1 [2], which is summarized in the following table.

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

	n1
	15kHz
	7039 - <1> -  7224

	n2
	15kHz
	6439 - <1> -  6624

	n3
	15kHz
	6022 - <1> -  6258

	n5
	15kHz
	2902 - <1> -  2973

	
	30kHz
	2911 - <1> -  2961

	n7
	15kHz
	8740 - <1> -  8958

	n8
	15kHz
	3091 - <1> -  3192

	n20
	15kHz
	2644 - <1> -  2727

	n28
	15kHz
	2533 - <1> -  2667

	n38
	15kHz
	8572 - <1> -  8724

	n41
	15kHz
	8905 - <3> -  9031

	n50
	15kHz
	4780 - <1> -  5049

	n51
	15kHz
	4762 - <1> -  4764

	n66
	15kHz
	7039 - <1> -  7326

	
	30kHz
	7048 - <1> -  7317

	n70
	15kHz
	6655 - <1> -  6726

	n71
	15kHz
	2062 - <1> -  2166

	n74
	15kHz
	4924 - <1> -  5052

	n75
	15kHz
	4780 - <1> -  5049

	n76
	15kHz
	4762 - <1> -  4764

	n77
	30kHz
	9461 - <1> -  10080

	n78
	30kHz
	9461 - <1> -  9802

	n79
	30kHz
	10246 - <21> -  10624


Table 3-1 Proposed corrections for Table 5.4.3.3-1 in TS 38.101-1
4
Conclusion
In this contribution, we provide our analysis on FR1 sync raster entries range for each operating band and propose corrections for Table 5.4.3.3-1 in TS 38.101-1.        
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