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Introduction

In the last RAN4#92 meeting, there were extensive discussions on the SSB placement within NR-U carrier in [1-8], and it was agreed to place the SSB close to the edge of sub-bands, however the detailed offset to the edge of sub-bands should be further discussed.Therefore in this contribution, we want to further investigate these aspects. 

Discussion 
	Agreement: 

RAN4 agreed to place the SSB close to the edge of sub-bands 

RAN4 will continue discuss the detailed values of offset to the edge of sub-bands considering the adjacent channel interference.

RAN4 agreed to introduce single default sync raster for each sub-band.


If SSB is placed close to the edge of sub-bands, then performance could be slightly effected due to the baseband filter design and cluster phase delay via the front-end analog filter. For the baseband filter (WOLA, F-OFDM), the EVM performance across the whole frequency range seems like a bowl. In other words, the edge PRB EVM performance is worse than center PRB EVM performance in theory. However we think the performance difference between SSB placed at carrier center and SSB placed at carrier edge is marginal as the PSS/SSS/PBCH could operate in relatively low SNR to guarantee the cell coverage which means edge PRB EVM will not have big impacts on that. In addition, as analyzed in the following section, SBB will not be placed next to the carrier edge for each NR-U channel and there are still some guradband left in most cases as shown in Figure 1.

Based on the principle illustrated in Figure 1, we find out the closet SSB freq position to Fc-10MHz+GB+SSB SCS*12*10+SSB SCS/2 where Fc is the channel raster defined in the companion contribution [xxx]. The specific SSB freq position and GSCN are shown in Table 1. Here we use guardband of CBW 20MHz and SCS 15KHz to derive the corresponding SSB position and SSB SCS is assumed as 30KHz. Meanwhile we also calculated the guardband between SSB edge and carrier GB edge as offset shown in Figure 1, the reason to demonstrated that value is to analyze whether 40MHz/80MHz carrier could also be placed with SSB next to carrier edge. According to the offset value listed in table 2, it seems that only at 5825MHz, guardband might be not enough as GB difference between 20MHz and 40MHz should be 100KHz, however there are only 90KHz offset reserved. In other words, if 40MHz carrier is deployed at 5825MHz, then 10KHz GB of 40MHz will be reduced, however we think that might be marginal impacts at the end. 
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Figure 1. illustration of NR-U sync raster design.
Table 1. GSCN for NR-U in Band n46
	Channel frequency (MHz)
	SSB block frequency position (MHz)
	GSCN
	GB between SSB and carrier GB [MHz]
	Channel frequency (MHz)
	SSB block frequency position (MHz)
	GSCN
	GB between SSB and carrier GB [MHz]

	5160
	5155.68
	8996
	1.26
	5480
	5475.36
	9218
	0.93

	5180
	5175.84
	9010
	1.41
	5500
	5495.52
	9232
	1.095

	5200
	5194.56
	9023
	0.135
	5520
	5515.68
	9246
	1.26

	5220
	5214.72
	9037
	0.3
	5540
	5535.84
	9260
	1.41

	5240
	5234.88
	9051
	0.45
	5560
	5554.56
	9273
	0.135

	5260
	5255.04
	9065
	0.615
	5580
	5574.72
	9287
	0.3

	5280
	5275.2
	9079
	0.78
	5600
	5594.88
	9301
	0.45

	5300
	5295.36
	9093
	0.93
	5620
	5615.04
	9315
	0.615

	5320
	5315.52
	9107
	1.095
	5640
	5635.2
	9329
	0.78

	5340
	5335.68
	9121
	1.26
	5660
	5655.36
	9343
	0.93

	
	
	
	
	5680
	5675.52
	9357
	1.095

	
	
	
	
	5700
	5695.68
	9371
	1.26

	
	
	
	
	5720
	5715.84
	9385
	1.41

	
	
	
	
	5725
	
	
	


Table 1. GSCN for NR-U in Band n46
	Channel frequency (MHz)
	SSB block frequency position (MHz)
	GSCN
	GB between SSB and carrier GB [MHz]

	5745
	5740.32
	9402
	0.9

	5765
	5760.48
	9416
	1.05

	5785
	5780.64
	9430
	1.215

	5805
	5800.8
	9444
	1.38

	5825
	5819.52
	9457
	0.09

	5845
	5839.68
	9471
	0.255

	5865
	5859.84
	9485
	0.42

	5885
	5880
	9499
	0.57

	5905
	5900.16
	9513
	0.735


Conclusions
In this contribution, we shared some further inputs on NR-U sync raster design and proposals are made as following: 

Proposal : to adopt the SSB frequency frequency position and GSCN in table 1 for NR-U operation. 
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