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1 Introduction
The way forward on NR sync raster in last RAN4 meeting [1] has captured the working agreement for sync raster shift where a large frequency offset in the range of 70 kHz to 100 kHz is presumably agreed to be used for SS raster in re-farmed bands, and the detailed decision on exact shift is to be made in this meeting. In this contribution, we provide our analysis and the comparison of PSS/SSS/DMRS detection performance impact, cell search time, and hardware complexity between 70 kHz and 100 kHz raster shifts and conclude that the cell search performance does not differ much between the two frequency offsets while 70kHz may have slight advantage over 100kHz in view of cell search time and hardware complexity which however is also implementation dependent.                                           
2 Discussion
2.1 PSS/SSS/DMRS detection performance impact

The analysis was intended to study the PSS/SSS/DMRS detection performance impact due to the frequency shift of sync raster where the edge sub-carriers could be affected by the digital anti-aliasing filter roll-off, as illustrated in Figure 2.1-1.   
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Figure 2.1-1 SS block vs. digital anti-aliasing filter (a) without frequency shift (b) with frequency shift
By taking into account the worst-case reference clock offset of 10ppm at 2.7GHz carrier frequency, the SS block could be displaced by 97 kHz and 127 kHz for 70kHz and 100kHz raster shifts, respectively. Simulations for PSS/SSS detection and DMRS verification/ID detection with and without the frequency shift were carried out under various channel conditions. Figure 2.1-2 shows a set of simulation result where the PSS/SSS/DMRS detection performance is virtually identical for SS block with 0, 70kHz, and 100kHz frequency shifts. Notice that the DMRS ID detection rate has been evaluated based on successful PSS/SSS detection. 
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Figure 2.1-2 PSS/SSS/DMRS detection performance at 0, 70kHz, and 100kHz SS block shifts
Observation 1: PSS/SSS/DMRS detection performance is virtually identical for SS block with 0, 70kHz, and 100kHz frequency shifts         
2.2 Cell search time

According to our analysis, the cell search time versus different raster shift would mostly depend on digital implementation. For sequential or parallel correlation process at each offset location, there is no search time difference between 70kHz and 100kHz raster shifts. For single scan process with extended acquisition range to identify raster shift, the search time for 100kHz raster shift would be slightly longer than 70kHz raster shift.   

Observation 2: For sequential or parallel correlation process at each offset location, there is no search time difference between 70kHz and 100kHz raster shifts.      

Observation 3: For single scan process with extended acquisition range to identify raster shift, the search time for 100kHz raster shift would be slightly longer than 70kHz raster shift.
2.3 Hardware complexity

According to our analysis, the RF data capturing sample rate would be the same for both 70kHz and 100kHz raster shifts. And similar to cell search time, for sequential or parallel correlation process at each offset location, there would be no hardware complexity difference between 70kHz and 100kHz raster shifts. For single scan process with extended acquisition range to identify raster shift, the hardware complexity for 100kHz raster shift would be slightly higher than 70kHz raster shift.   

Observation 4: For sequential or parallel correlation process at each offset location, there would be no hardware complexity difference between 70kHz and 100kHz raster shifts.
Observation 5: For single scan process with extended acquisition range to identify raster shift, the hardware complexity for 100kHz raster shift would be slightly higher than 70kHz raster shift.    
Based on the above assessment, we propose to define the SS raster shift at 70 kHz for re-farmed bands.

Proposal: To define SS raster at 70 kHz for re-farmed bands      

3 Conclusion
In this contribution, we provide our analysis and the comparison of PSS/SSS/DMRS detection performance impact, cell search time, and hardware complexity between 70 kHz and 100 kHz raster shifts and propose to define SS raster shift at 70 kHz for re-farmed bands.  
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