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1 Introduction

In the RAN4 #86 meeting, there existed extensive discussion about NR sync raster definition for LTE re-farming bands and WF was agreed as working agreement [1].

· SS raster is revised according to Option 1:
· Large shift is used for the SS raster in re-farming bands in the range of 70 – 100 kHz.
· No RMSI signaling is defined for the shift.
· Companies are encouraged to study and contribute on the details of the large raster shift.
· Detailed decision on the exact shift is made at RAN4#86bis. 
In this contribution, we provide our views on detailed shift values in accordance with agreed Option 1 of SS raster.

2 Discussion

For actual value of large shift, following 3 candidate can be possible in the range of 70 – 100 kHz considering 30 kHz SCS support.

[70, 80, 100]
In terms of number of sync raster entry, there is no big difference between existing candidates. Since RAN4 already agreed with no RMSI signaling for such large shift, frequency shift should be large than twice of existing frequency offset. Typically, RAN4 assume maximum 10 ppm frequency offset in UE XO for initial access. It means that if frequency shift is greater than 54 kHz, there is no frequency ambiguity issue and all existing candidates are feasible.
Observation 1. All existing candidates are feasible as sync raster shift option in normal case.
Anyway, we would like to point out that there are potential issues which will require wider frequency offset. One of example is high speed scenario. For this case, doppler frequency due to high mobility of UE should also be considered although impacts are quite limited considering low carrier frequency of LTE re-farming bands. 
Observation 2. In high speed scenario, larger frequency offset will be beneficial for initial cell detection.

The other thing to be considered is low cost device case. We think that low cost device will be widely introduced in NR time frame for MTC application and low cost device may be implemented with low cost XO having larger initial frequency offset than 10 ppm. For such case, larger frequency offset within candidates will be beneficial in terms of UE implementation cost while initial cell detection performance is maintained. For example, if we take 100 kHz as sync raster shift value, low cost device can be implemented XO having up to 20 ppm of initial frequency offset.
Observation 3. On low cost device, larger frequency offset will be beneficial for cost reduction.
From our above observations, we prefer to take 100 kHz as sync raster shift value for LTE re-farming bands.
Proposal. Prefer to take 100 kHz as large shift value of sync raster for LTE re-farming bands.

3 Conclusion
In this contribution, we propose following based on our observations.

Proposal. Prefer to take 100 kHz as large shift value of sync raster for LTE re-farming bands.
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