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Introduction

In the last RAN4#92Bis meeting, there were extensive discussions on NR-U sync raster and WF [1] was approved for further confirmation. Therefore in this contribution, we want to further investigate these aspects. 

Discussion 
First of all, the sync raster design should be related to NR-U channel arrangement as sync raster or SSB should not fall into the intra-carrier guard band or inter-carrier guard band as shown in Figure 1/2/3. Based the companion contribution [2], the sync raster position is further checked in the following section with the basic principle as explained above.  

	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]}


The GSCN highlighted in yellow is defined for 5150-5350MHz.

The GSCN highlighted in purple is defined for 5470-5730MHz.

The GSCN highlighted in light blue is defined for 5735-5835MHz.

The GSCN highlighted in red is defined for 5835-5915MHz.
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Figure 1. channel arrangement for NR-U from 5150MHz-5350MHz

It could be noticed that 5150-5170 [GSCN=8996] and 5330-5350MHz [GSCN=9121] in Group 2 has already been considered in sync raster design.

In the following section, we will check GSCN value defined in the square backet one by one. 
8996:

Pinciple: SSB could not overlap with gaps defined the second column of Table 1. In other words, gap in the first column should be larger than any gaps defined in second column.

Table 1. Gap comparison

	Gap between SSB at GSCN 8996 and 5150MHz
	Gap for allowed allocated PRB and 5150MHz

	2.065MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz: {552.5@15KHz,905@30KHz,1610@60KHz}

80MHz: {925@30KHz,1450@60KHz}

60MHz: {825@30KHz,1530@60KHz}


Observation: GSCN 8896 is okay. 

9037/9038

Pinciple: SSB could not overlap with gaps defined the second column of Table 2. In other words, gap in the first column should be larger than any gaps defined in second column.

Table 2. Gap comparison
	Gap between SSB at GSCN 9037 and 5210MHz
	Gap for allowed allocated PRB and 5210MHz

	1.105MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz: {552.5@15KHz,905@30KHz,1610@60KHz}

80MHz 2nd intra-carrier guard band 

 {885@30KHz,1050@60KHz}
60MHz 2nd intra-carrier guard band 

{1145@30KHz,1130@60KHz}
60MHz 1st intra-carrier guard band 

{985@30KHz,970@60KHz}
80MHz 3rd intra-carrier guard band 

{1045@30KHz,1210@60KHz}


Observation: if GSCN 9037 is adopted, then SSB would fall into inter-carrier guard band and intra-carrier guard band. If GSCN 9038 is adopted, the 1.44MHz further frequecny shifting, there will be no overlapping issues between SSB and inter-carrier guard band and intra-carrier guard band.  
9121 

Pinciple: SSB could not overlap with gaps defined the second column of Table 3. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 3. Gap comparison
	Gap between SSB at GSCN 9121 and 5330MHz
	Gap for allowed allocated PRB and 5330MHz

	2.065MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz 1st intra-carrier guard band 

{532.5@15KHz,1065@30KHz,1050@60KHz}

80MHz 3rd intra-carrier guard band 

{1045@30KHz,1210@60KHz}
60MHz 2nd intra-carrier guard band 

{1145@30KHz,1130@60KHz}


Observation: GSCN 9121 is okay. 
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Figure 2. channel arrangement for NR-U from 5470MHz-5730MHz

9218

Pinciple: SSB could not overlap with gaps defined the second column of Table 4. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 4. Gap comparison
	Gap between SSB at GSCN 9218 and 5470MHz
	Gap for allowed allocated PRB and 5470MHz

	1.765MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz: {552.5@15KHz,905@30KHz,1610@60KHz}

80MHz: {925@30KHz,1450@60KHz}

60MHz: {825@30KHz,1530@60KHz}


Observation: GSCN 9218 is okay. 

9371 

Pinciple: SSB could not overlap with gaps defined the second column of Table 5. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 5. Gap comparison
	Gap between SSB at GSCN 9371 and 5690MHz
	Gap for allowed allocated PRB and 5690MHz

	2.065MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz: {552.5@15KHz,905@30KHz,1610@60KHz}

80MHz 2nd intra-carrier guard band 

 {885@30KHz,1050@60KHz}
60MHz 2nd intra-carrier guard band 

{1145@30KHz,1130@60KHz}

60MHz 1st intra-carrier guard band 

{985@30KHz,970@60KHz}


Observation: GSCN 9371 is okay.

9385

Pinciple: SSB could not overlap with gaps defined the second column of Table 6. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 6. Gap comparison
	Gap between SSB at GSCN 9385 and 5710MHz
	Gap for allowed allocated PRB and 5710MHz

	2.245MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz 1st intra-carrier guard band 

{532.5@15KHz,1065@30KHz,1050@60KHz}

80MHz 3rd intra-carrier guard band 

{1045@30KHz,1210@60KHz}
60MHz 2nd intra-carrier guard band 

{1145@30KHz,1130@60KHz}


Observation: GSCN 9385 is okay.
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Figure 3. channel arrangement for NR-U from 5735MHz-5915MHz

Observation 1: Sync raster for 10MHz@5730MHz and 5830MHz is not included. 

GSCN=9395 for 10MHz@5730MHz

GSCN=9465 for 10MHz@5830MHz

GSCN [9471, [9485],[9499],[9513] is still in the square bracket due to the pending channel arrangement for NR-U operation as these frequnecy ranges are not used by WiFi yet. However as proposed in the companion contribution, it’s beneficial to include these frequency ranges into NR-U operation from 3GPP perspective. 

9471

Pinciple: SSB could not overlap with gaps defined the second column of Table 7. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 7. Gap comparison
	Gap between SSB at GSCN 9471 and 5835MHz
	Gap for allowed allocated PRB and 5835MHz

	1.045MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz 1st intra-carrier guard band 

{532.5@15KHz,1065@30KHz,1050@60KHz}

80MHz 1st intra-carrier guard band 

{1085@30KHz,1610@60KHz}

60MHz 1st intra-carrier guard band 

{985@30KHz,970@60KHz}

60MHz: {825@30KHz,1530@60KHz}

80MHz: {925@30KHz,1450@60KHz}


Observation: GSCN 9472 should be okay.

9485

Pinciple: SSB could not overlap with gaps defined the second column of Table 8. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 8. Gap comparison
	Gap between SSB at GSCN 9485 and 5855MHz
	Gap for allowed allocated PRB and 5855MHz

	1.225MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz: {552.5@15KHz,905@30KHz,1610@60KHz}

80MHz 2nd intra-carrier guard band 

 {885@30KHz,1050@60KHz}
60MHz 2nd intra-carrier guard band 

{1145@30KHz,1130@60KHz}

60MHz 1st intra-carrier guard band 

{985@30KHz,970@60KHz}

60MHz: {825@30KHz,1530@60KHz}

80MHz 1st intra-carrier guard band 

{1085@30KHz,1610@60KHz}


Observation: GSCN 9486 should be okay.

9499

Pinciple: SSB could not overlap with gaps defined the second column of Table 9. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 9. Gap comparison

	Gap between SSB at GSCN 9499 and 5875MHz
	Gap for allowed allocated PRB and 5875MHz

	1.405MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz 1st intra-carrier guard band 

{532.5@15KHz,1065@30KHz,1050@60KHz}

80MHz 3rd intra-carrier guard band 

{1045@30KHz,1210@60KHz}
40MHz: {552.5@15KHz,905@30KHz,1610@60KHz}

60MHz 2nd intra-carrier guard band 

{1145@30KHz,1130@60KHz}

60MHz 1st intra-carrier guard band 

{985@30KHz,970@60KHz}

80MHz 2nd intra-carrier guard band 

 {885@30KHz,1050@60KHz}



Observation: GSCN 9500 should be okay.

9513

Pinciple: SSB could not overlap with gaps defined the second column of Table 10. In other words, gap in the first column should be larger than any gaps defined in second column. 

Table 10. Gap comparison

	Gap between SSB at GSCN 9513 and 5895MHz
	Gap for allowed allocated PRB and 5895MHz

	1.525MHz
	20MHz :{452.5@15KHz,805@30KHz,970@60KHz}

40MHz 1st intra-carrier guard band 

{532.5@15KHz,1065@30KHz,1050@60KHz}

60MHz 2nd intra-carrier guard band 

{1145@30KHz,1130@60KHz}

80MHz 3rd intra-carrier guard band 

{1045@30KHz,1210@60KHz}


Observation: GSCN 9513 should be okay.
Conclusions
In this contribution, we shared some further inputs on NR-U sync raster design and proposals are made as following: 

Proposal 1:
	GSCN = {8996, 9010, 9024, 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, 9472, 9486, 9500, 9513}


Proposal 2:
GSCN=9395 for 10MHz@5730MHz

GSCN=9465 for 10MHz@5830MHz
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