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1 Introduction
There are many discussions about channel raster and sync raster in previous RAN4 meeting, a WF was agreed in the previous meeting [1]. We can conclude that an offset will exist between SS block and data frequency. In fact this offset will cause significant issue for SS block transmission.
This paper gives discussion on the SS block transmission problem and solution.
2 Discussion

2.1 SSB transmission problem
Since there is an offset between SS block and data frequency, we firstly need to consider how to transmit SSB and data on gNB side. The default understanding for the above issue is to mapping the entire transmission signal in the related carrier. It means the SSB and data are processed as a whole, and they are generated with the same central frequency fc. The processing procedure can be shown in Fig 1, fc is the central frequency of the carrier, suppose the SCS for data and SSB are the same, the offset between SSB1 and fc is M*fscs.
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Fig 1. Default SS block and data transmission
From Fig 1, we can deduce the signal processing procedure. Suppose the data for kth subcarrier, symbol 
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, the signal expression with CP addition in time domain can be written as below:
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After up-convert to fc we can get:
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For UE side, the receiver will first detect the SSB on its central frequency, so UE will down-convert the signal by fc+Mfscs, then we get the signal as below:
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So we can get the signal in time-domain as below:
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From the above expression, it can be seen that the received signal has phase deviation on different symbol as 
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 caused by the Mfscs offset, which will significantly affect the performance of SS block signal.
2.2 SS block transmission solution
According to the issue discussed above, we provide solution shown in Fig 2 to eliminate the phase error. gNB needs to transmit the SSB and data channel separately before up-converting, which means the SSB and data channel are mapped separately , do the IFFT separately. For SSB, a predefined frequency offset should be added to ensure the SSB receiving performance on UE side. Then the gNB need to combine these 2 signals in time domain. 
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Fig 2. SS block and data are processed separately with predefined frequency offset 
The predefined frequency offset configured for the SSB can just cancel the deviation discussed in 2.1. The solution is applicable for the scenario that more than 1 SSB within the channel bandwidth, and also for the scenario that the SCS of SSB and data are not the same.
Proposal: The SS blocks and data within the channel bandwidth should be generated separately on their own central frequency which means they are processed separately with a predefined central frequency before up-converting to radio frequency. 
3 Conclusion

In this contribution we discussed on the SS block transmission problem and solution , according to the analysis, we have the following proposal:
Proposal: The SS blocks and data within the channel bandwidth should be generated separately on their own central frequency which means they are processed separately with a predefined central frequency before up-converting to radio frequency.
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