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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#92Bis, WF [1] suggested several synchronization raster locations based on SSB being located close to the edge of the sub-band. Suggested raster locations are provided while considering the sub-bands as well as two draft CRs [4][5].
Discussion
Background
In RAN4#92bis, the agreement in [1] captured 
Considering a frequency offset of minimum 3 full RBs at 30kHz SCS to account for intra-carrier guardbands for each sub-band, define the following GSCN points:
GSCN = {[8996], 9010, 9024, [9037/9038], 9051, 9065, 9079, 9093, 9107, [9121], [9218], 9232, 9246, 9260, 9274, 9287, 9301, 9315, 9329, 9343, 9357, [9371], 9385, 9402, 9416, 9430, 9444, 9458, [9471], [9485], [9499], [9513]}
Proposed values are conditioned on NR minimum channel guard bands
If it is later found that larger guard bands are needed, it is common understanding that some of the SSB points may need to be changed
Sync raster background
As captured in subclause 4.3.1.5 of [2], the first possible location of the SSB in a band is given by
	
	
	[bookmark: _Ref23327110](1)


where G is the guard band for that bandwidth and subcarrier spacing,  is the subcarrier spacing,  is the number of REs per RB,  is the number of RBs in the SS block, and flow is the lowest frequency in the band / channel. For discussion purposes, table 5.3.3-1 from TS 38.104 is presented here for indicating possible values of G.
Table 5.3.3-1: Minimum guardband (kHz) (FR1)
	SCS (kHz)
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	30
	665
	805
	905
	825
	925
	845



The GSCN for frequencies above 3 GHz is given by
	
	
	(2)


where  MHz,  is in MHz, and  MHz.
Using the guard band for 80 MHz (925 kHz) for 30 kHz SCS, the raster locations are shown in Table 1 where the column difference is obtained by
	
	
	(3)


Note because the sync raster points to the center of SSB, the removal of the term  is needed to locate the first RE of the SSB.
[bookmark: _Ref23792911]Table 1. Sync raster locations based on minimum guard band of 925 kHz using 30 kHz SCS. The green highlight shows agreement to WF. The yellow highlighting identifies SSBs whose first RE is less than 1.2 MHz from sub-band edge.
	Sub-band edge, MHz
	GSCN
	Difference, kHz
	Sub-band edge, MHz
	GSCN
	Difference, kHz

	5150
	8996
	2080
	5590
	9301
	1280

	5170
	9010
	2240
	5610
	9315
	1440

	5190
	9023
	960
	5630
	9329
	1600

	5210
	9037
	1120
	5650
	9343
	1760

	5230
	9051
	1280
	5670
	9357
	1920

	5250
	9065
	1440
	5690
	9371
	2080

	5270
	9079
	1600
	5710
	9385
	2240

	5290
	9093
	1760
	5735
	9402
	1720

	5310
	9107
	1920
	5755
	9416
	1880

	5330
	9121
	2080
	5775
	9430
	2040

	5470
	9218
	1760
	5795
	9444
	2200

	5490
	9232
	1920
	5815
	9458
	2360

	5510
	9246
	2080
	5835
	9471
	1080

	5530
	9260
	2240
	5855
	9485
	1240

	5550
	9273
	960
	5875
	9499
	1400

	5570
	9287
	1120
	5895
	9513
	1560



3 RBs corresponds to  kHz. There are 2 sub-bands whose first RE of the SSB that is less than 1000 kHz, 1 sub-band between 1000 and 1100 kHz, 2 sub-bands between 1.1 and 1.2 MHz from sub-band edge. However only three are in disagreement from the WF.
3 RB minimum
Eq. (1) can be generalized to maximum of 3 RB and guard
	
	
	(4)


It is expected that only 2 values (those whose difference is less than 1080 kHz in Table 1) would be affected by the generalization, and it is confirmed in Table 2.
[bookmark: _Ref23794504]Table 2. Sync raster locations based on minimum guard band of 3 RBs. The pink highlighting indicates the changed GSCN value from Table 2.
	Sub-band, MHz
	GSCN
	Difference, kHz
	Sub-band, MHz
	GSCN
	Difference, kHz

	5150
	8996
	2080
	5590
	9301
	1280

	5170
	9010
	2240
	5610
	9315
	1440

	5190
	9024
	2400
	5630
	9329
	1600

	5210
	9037
	1120
	5650
	9343
	1760

	5230
	9051
	1280
	5670
	9357
	1920

	5250
	9065
	1440
	5690
	9371
	2080

	5270
	9079
	1600
	5710
	9385
	2240

	5290
	9093
	1760
	5735
	9402
	1720

	5310
	9107
	1920
	5755
	9416
	1880

	5330
	9121
	2080
	5775
	9430
	2040

	5470
	9218
	1760
	5795
	9444
	2200

	5490
	9232
	1920
	5815
	9458
	2360

	5510
	9246
	2080
	5835
	9471
	1080

	5530
	9260
	2240
	5855
	9485
	1240

	5550
	9274
	2400
	5875
	9499
	1400

	5570
	9287
	1120
	5895
	9513
	1560



Proposal 1: Sync raster location based on 3 RBs for guard can be used for the 20 MHz sub-bands.
The values to use are
{8996, 9010, 9024, 9037, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9274, 9287, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9471, 9485, 9499, 9513}

10 MHz sub-band
In WF [3], there are a proposal to introduce 10 MHz sub-bands for certain regions (group 1). However, the applicability of the 30 kHz SCS for SSB agreement may need to be re-examined for the 10 MHz sub-band because only 24 RBs are available. Using the spreadsheet in [2], the sync raster locations are presented in Table 3.
[bookmark: _Ref24017611]Table 3. GSCN for 10 MHz sub-bands
	Sub-band center freq., MHz
	Sub-band lower freq., MHz
	Sub-band upper freq., MHz
	GSCN
	Location of first RB SSB, kHz
	Location of last RB SSB, kHz

	5730
	5725
	5735
	9395
	1640
	1160

	5830
	5825
	5835
	9464
	1000
	1800



Because there is only one sync raster location possible in the 10 MHz sub-band, the minimum 3 RB does not apply to the sub-band whose center frequency is located at 5830 MHz. Note that the 925 kHz guard-band can be supported.
Proposal 2: The GSCN for the 10 MHz sub-band should be captured in the standards.
The values to use are {9395, 9464}.

[bookmark: _Ref129681832]Conclusions
The contribution confirms the values in the WF [1].
Proposal 1: Sync raster location based on 3 RBs for guard can be used for the 20 MHz sub-bands.
The values to use are
{8996, 9010, 9024, 9037, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9274, 9287, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9471, 9485, 9499, 9513}
Proposal 2: The GSCN for the 10 MHz sub-band should be captured in the standards.
The values to use are {9395, 9464}.
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