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1. Introduction
In previous meeting, there are following agreements on sync raster for NR-U band n46.
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 
In this contribution we continue discuss sync raster and the detailed values of offset to the sub-bands for NR-U band n46.
2. Discussion
When discussing channel raster for NR-U n46, two different scenarios of coexisting and non-coexisting with wifi and LAA [1]. For sync raster, we only define sync raster based on co-existing scenario with wifi and LAA, which can also work for non-coexisting scenario. As a result, only one set of sync raster for n46 is defined covering co-existing and non-coexisting scenario with wifi and LAA.
Proposal 1: RAN4 only needs to define one set of sync raster for NR-U band n46 which is based on co-existing scenario with wifi and LAA. For non-coexisting scenario, reuse the sync raster for coexisting scenario.
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Figure 1. Illustration of sync raster for NR-U band

We illustrasted the sync raster distributed in a NR-U Band which has following restrictions:

· Sub-bands of 20MHz are distributed contiguously in the NR-U band and the sub-bands are aligned with wifi 20MHz channel.
· SSB location is fixed in each sub-band and close to the edge of its sub-band.
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Figure 2. Illustration of sync raster in the 20MHz sub-band 

Figure 2 illustrated the sync raster in the 20MHz sub-band. From figure 2, we can acquire the SSB frequency location fSSB as following formula:
fSSB=F1+CHANNEL-GB-BWSSB/2
where F1 denotes the start frequency of the sub-band, CHANNEL denotes the CHBW of this sub-band, GB denotes guard band of this sub-band, BWSSB denotes of the bandwidth of SSB.
When considering the calculation of sync raster for NR-U band n47, there are following factors needs discussion:
· The value of GB needs to be considered.
· The SCS of SSB.

· The impact of channel raster.

For the first factor, two different types of guardbands are defined for NR-U according to [2].
· Carrier guardbands (inter-carrier guardbands)
· In-carrier guardbands (intra-carrier guardbands)
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Figure 3 Illustration of guardbands for NR-U
Figure 3 illustrated the guardbands for NR-U. There are 5 different cases listed in Figure 3. We only need to choose one guardband in the calculation of sync raster. Table 1 presents all the carrier guardbands for NR-U based on the guardbands defined for NR. It is noted that the SU for 20M/60kHz is improved according to the agreement in last meeting [3]. When considering the GB in the calculation of sync raster, only default SCS 30kHz is used.
Table 1. Carrier guardbands for NR-U

	CHBW
	10MHz
	20MHz
	40MHz
	60MHz
	80MHz
	100MHz

	Inter-band GB(NRB)
	15kHz
	312.5kHz (52)
	452.5kHz(106)
	552.5kHz(216)
	N/A
	N/A
	N/A

	
	30kHz
	665kHz(24)
	805kHz(51)
	905kHz(106)
	825kHz(162)
	925kHz(217)
	845kHz(273)

	
	60kHz
	1010kHz(11)
	1330kHz(24)
970kHz(25)
	1610kHz(51)
	1530kHz(79)
	1450kHz(107)
	1370kHz(135)


For single carrier of 20MHz BW, only carrier guardband is considered. For wideband operation, we need to consider the carrier guardbands for the edge sub-bands for different CHBWs wideband operation and the intra-carrier GB which is FFS.
With all the possibilities of guardbands for NR-U, we suggest the maximum carrier guardband of 80MHz wideband operation is used in the calculation of sync raster. The benefit of using the maximum carrier guardband is that it can guarantee that for wideband operation with different CHBWs, the SSB would never fall into the carrier guardband of the edge sub-band. It is also ensured that at least one SSB is included in the NR-U operating channel. According to Table 1 the maximum GB value is 925kHz for 80MHz wideband operation with SU of 217RBs.
For the second factor, NR-U SSB contains 20RBs and 30kHz SSB SCS is supported as default and 15kHz SCS is supported if high layer signalling is used. Since there is only one SSB location in a sub-band, we only use 30kHz in the calculation of sync raster.
For the third factor, channel raster for NR-U band n46 is still under discussion. We still are not clear what the channel allocations for NR-U band n46. So the sync raster will be defined after channel raster for NR-U band n46 is decided.  
Proposal 2: Maximum carrier guard band of 925kHz for 80MHz wideband operation and 30kHz of SSB SCS should be used in the calculation of sync raster for NR-U band n46. 
The SSB frequency offset to the edge of sub-band can be expressed as following formula:

fSSB-offset= GB+BWSSB/2
where carrier guardband of 80MHz wideband operation is used for GB and the value is 925kHz; BWSSB=NRB*12*SCS=20*12*30=7200kHz.
Therefore, fSSB-offset=925+3600=4525kHz=4.525MHz, the calculation result of SSB frequency offset to the edge of sub-bands is 4.525MHz.
Proposal 3: The calculation result of SSB frequency offset to the edge of sub-bands is 4.525MHz.
3.  Conclusion
This contribution discusses the SSB frequency offset to the edge of sub-band for NR-U band n46. The following observations and proposals are made:
Proposal 1: RAN4 only needs to define one set of sync raster for NR-U band n46 which is based on co-existing scenario with wifi and LAA. For non-coexisting scenario, reuse the sync raster for coexisting scenario.
Proposal 2: Maximum carrier guard band of 925kHz for 80MHz wideband operation and 30kHz of SSB SCS should be used in the calculation of sync raster for NR-U band n46.
Proposal 3: The calculation result of SSB frequency offset to the edge of sub-bands is 4.525MHz.
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