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1 Introduction
NR SS raster definition has been agreed in RAN4 #85 meeting [1] and developed into UE RF technical specifications [2-3]. To support LTE re-farmed bands with 100kHz channel raster, the SS raster entry has been formulated as N*900kHz + M*5kHz, where M = [-1:1]. The +/- 5kHz shift alongside N*900kHz is to assure that the SS raster and channel raster frequency difference is a multiple of 15 kHz. In last RAN4 meeting, the concern over the above SS raster entry formula with +/- 5kHz shift which could not support 30kHz sub-carrier spacing (SCS) was raised [4-5]. A separate concern was also raised that the +/- 5kHz shift could not be differentiated from other potential frequency shift sources during UE initial cell search, such as reference clock inaccuracy or Doppler shift [5-6]. To address the later concern, a way forward composing of three potential solutions for further pros and cons analysis was conceived [7]. In this contribution, we provide our comparative views on those solutions and propose to adopt 70kHz frequency shift without resorting RMSI signalling for M value.                                 
2 Discussion
By following the SS raster shift way forward [7], the following three potential solutions were compared.

1. +/- 5kHz or +/- 10kHz shift with RMSI signalling
2. Wider frequency shift with 3 sequential raster scans at each 900kHz step and no RMSI signalling
3. Feasibility of possible frequency shift which allows single raster scan at each 900kHz step and no RMSI signalling 
For solution 1, as RMSI decoding is required, it is desired to set the frequency offset as less as possible in order to minimize the potential timing error when M value is non-zero. On the other hand, to accommodate the 30kHz SCS sub-carrier alignment, 10kHz would be the least applicable frequency shift.

For solution 2, as RMSI signalling of M value is not available, the frequency offset shall be wide enough such that it can be differentiated from other potential frequency shift sources such as reference clock inaccuracy or Doppler shift. Considering that a typical crystal frequency tolerance can be up to +/- 10ppm and the upper bound of this frequency range is 2.69 GHz, the minimum raster shift shall not be less than 53.8 kHz. Among the feasible frequency shift values to support 30kHz SCS sub-carrier alignment as presented in [7], the following values (in kHz) are considered applicable,

[70, 80, 100, 110, 130, 140, 160, 170, 190, 200, 220, 230, 250, 260, 280]

For solution 3, the minimum raster shift shall also not be less than 53.8 kHz. On the other hand, to support single raster scan per 900kHz step with 3 candidates of SS raster, the cell search (CS) frequency offset acquisition range shall not be less than (raster shift + crystal offset). However, widening the CS frequency offset acquisition range may have the implication of hardware cost impact. Our analysis has shown that by extending the CS frequency offset acquisition range to 97 kHz to accommodate 70kHz SS raster shift would only incur a relatively minor hardware cost increase. Figure 2-1 illustrates this feasible single scan cell search process with 70kHz SS raster shift.
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Figure 2-1 Single scan cell search process with 70kHz SS raster shift
Table 2-1 summarizes the pros and cons for the three potential solutions.      

	No.
	Solution
	Pros
	Cons

	1
	+/- 5kHz or +/- 10kHz shift with RMSI signaling
	· Single raster scan per 900kHz step for 3 candidates of sync raster
	· Need RMSI signaling
· Assume zero frequency shift raster to correct clock error residual -> timing error with non-zero shift raster

· RMSI decoding may suffer 10 ppm timing error for 1GHz carrier

	2
	Wider frequency shift with 3 sequential raster scans at each 900kHz step and no RMSI signalling
	· Raster shift could be determined by CS inherently
· No RMSI signaling is required
	· 3 sequential raster scans per sync raster -> longer CS time

	3
	Feasibility of possible frequency shift which allows single raster scan at each 900kHz step and no RMSI signalling
[feasible with 70kHz raster shift]
	· Single raster scan per 900kHz step for 3 candidates of sync raster
· No RMSI signaling is required
	· Relatively minor hardware cost increase to extend CS frequency offset acquisition range to 97kHz. 


Table 2-1 Pros and cons for three potential SS raster solutions for 100kHz channel raster 
As solution 3 is deemed feasible with 70kHz raster shift according to our analysis which is considered the best solution based on the above pros and cons comparison, it is proposed to define the SS raster shift at 70 kHz and exclude RMSI signalling of M value.

Proposal: To define SS raster at 70 kHz and exclude RMSI signalling of M value

Notice that this proposal also allows UEs to explore solution 2 which although is subjected to longer cell search time as compared to solution 1 and solution 3, but the SS raster entry number is already 3 times less as compared to LTE.      
3 Conclusion
In this contribution, we provide our comparative views on the three potential solutions for SS raster definition to support 100kHz channel raster and propose to adopt 70 kHz raster shift without resorting RMSI signalling for M value.  
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