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1 Introduction

In the RAN4#85 meeting, WF related with sync raster was approved in [1]. As a results, detailed synchronization raster entries for each frequency bands are defined in Table 5.4.3.3-1 of [2]. Anyway, we think that it need to be further updated because some imperfection was identified especially on n7, n51 and n76. 

2 Discussion

For FR1, RAN4 agreed 2 kind of GSCN mapping equations for FR1 as captured in WF[1] as follows;

· SS Raster Definition for the 0-2.65GHz range

· Raster entry=N*900kHz+ M*5kHz, N=1:[2944], M=-1:1 



            (E.q 1)

· Raster entry numbering is in increasing order of frequency (first entry=895kHz, entry #2=900, entry #3=905, entry#4=1795kHz…)

· Total number of entries [8832]

· SS Raster Definition for the 2.4-24.25 GHz range

· Raster entry= 2400MHz+N*1.44MHz,N= 0:[15173] 




            (E.q 2)

· Raster entry numbering is in increasing order of frequency

· Total number of entries [15174]

First equation for frequency range for 0 ~ 2650 MHz is for frequency bands using 100 kHz channel raster considering orthogonality between channel raster and sync raster. Based on Eq.1, sync raster need to be allocated with 5 kHz shifted 3 multiple candidate (M) on every 900 kHz sync raster span (N). Second equation for frequency range for 2400 ~ 24250 MHz is only applicable for frequency bands using 15 kHz channel raster. Anyway, in current RAN4 spec, there is no description for exact usage of both equation and it might occur some confusion for future work of new band addition. Thus we think that some note are needed in Table 5.4.3.1-1 of TS38.101-1;

Proposal 1. Add note to describe exact usage of equation on Table 5.4.3.1-1 of TS38.101-1.

One of example based on our proposal for Table 5.4.3.1-1 of TS38.101-1 are as follows;

Table 5.4.3.1-1: GSCN parameters for the global frequency raster
	Frequency range
	SS_Block frequency position
	Range of SSREF

	0 – 2650 MHz
	N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
	1 – [8832]1

	2400-24250 MHz
	2400MHz+N*1.44MHz,N= 0:[15173]
	[8833-24006]

	Note 1. This range can be applied for frequency bands using 100 kHz channel raster in Table 5.4.2.3-1


For Frequency bands n7, RAN4 already agreed to use 15 kHz channel raster as captured in Table 5.4.2.3-1. Anyway, in detailed synchronization raster entry in Table 5.4.3.2-1, band n7 is defined by using E.Q 1. Since 5 kHz shifted 3 multiple candidate sync raster is only need for frequency bands using 100 kHz channel raster as we already mentioned, synchronization raster entry should be updated by using E.Q 2 in band n7. If not, UE should search inadequate sync raster which are never used. Based on this analysis, we propose as follow;
Proposal 2. Apply E.Q2 for n7 and correct synchronization raster.
For Frequency bands n51 and n76, total frequency span is just 5 MHz and only 5 MHz channel bandwidth can be applicable on these bands. Even if consider slight shifted deployment scenario on that frequency bands, only 5 kHz shifted 3 multiple sync raster entries are just sufficient to support n51 and n76. Thus we propose followings;
Proposal 3. Reduce synchronization entry for n51 and n76 considering total frequency span of 5 MHz.

One of example based on our proposal 2 and proposal 3, updated Table 5.4.3.2-1 of TS38.101-1 are as follows; 

Table 5.4.3.3-1: Applicable SS raster entries per operating band

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

	n1
	15kHz
	7033 - <1> -  7224

	n2
	15kHz
	6433 - <1> -  6624

	n3
	15kHz
	6016 - <1> -  6258

	n5
	15kHz
	2896 - <1> -  2973

	
	30kHz
	2911 - <1> -  2961

	n7
	15kHz
	8903 - <1> -  8951

	n8
	15kHz
	3082 - <1> -  3192

	n20
	15kHz
	2635 - <1> -  2730

	n28
	15kHz
	2527 - <1> -  2670

	n38
	15kHz
	8566 - <1> -  8724

	n41
	15kHz
	8899 - <1> -  9030

	n50
	15kHz
	4774 - <1> -  5049

	n51
	15kHz
	4762 - <1> -  4764

	n66
	15kHz
	7033 - <1> -  7326

	
	30kHz
	7048 - <1> -  7317

	n70
	15kHz
	6649 - <1> -  6726

	n71
	15kHz
	2056 - <1> -  2166

	n74
	15kHz
	4915 - <1> -  5052

	n75
	15kHz
	4774 - <1> -  5049

	n76
	15kHz
	4762 - <1> -  4764

	n77
	30kHz
	9460 - <1> -  10079

	n78
	30kHz
	9460 - <1> -  9801

	n79
	30kHz
	10245 - <1> -  10613


3 Conclusion
In this contribution, we propose followings based on our analysis.
Proposal 1. Add note to describe exact usage of equation on Table 5.4.3.1-1 of TS38.101-1.

Proposal 2. Apply E.Q2 for n7 and correct synchronization raster.
Proposal 3. Reduce synchronization entry for n51 and n76 considering total frequency span of 5 MHz.
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