3GPP TSG-WG RAN4 Meeting #86bis	R4-1804946
Melbourne, Australia 16th – 20th April, 2018

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Source:	Nokia, Nokia Shanghai Bell
Title:	On Sync raster offset
[bookmark: _GoBack]Agenda item:		7.3.2.3
Document for:		Approval
1	Introduction
In RAN4 #86 meeting in Athens, a working agreement on SS raster offset was made to adopt Option 1, a large shift (70-100 kHz) without RMSI signaling [1-2].
· 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 paper, we discuss what the raster offset should be used for Option 1.
2	Discussion
The reason to adopt the larger shift is for UE to identify the absolute frequency of the sync signal without network assistance (or RMSI signaling). Due to the local oscillator error of up to +/-10ppm, the UE may have the ambiguity up to +/-53.8kHz for the bands up to 2.69GHz and therefore 70kHz has been proposed as the minimum separable raster that can support the 100kHz channel raster in [3]. However, other non-minimum options (larger than +/-53.8kHz) such as 80kHz, 100kHz, 110kHz, … etc are also feasible to support 100kHz channel raster. (It must be indivisible by 15 or 30kHz.)
Observation 1: The sync raster offset +/- 70kHz is the minimum offset that can support 100kHz raster for 15/30kHz SSB SCS, which can distinguish 10ppm LO error at 2.69GHz. Other options such as 80kHz, 100kHz, 110kHz, … etc are also feasible to support 100kHz channel raster.
It has been discussed in [3] that the UE design can support +/-70kHz with a single RF tuning, however, it is not clarified how wide this can be in the NR UE implementation. Our understanding is that the single scan is supported with a digital tuning technique so that wider offset can be supported if a new UE design is made for the NR. Thus, we encourage to consider the option wider than 70kHz, if there is any benefit to do so. 
Observation 2: +/-70kHz can be supported with a legacy E-UTRA UE design, but it is expected the wider offset is possible in a NR UE design. 
One obvious preferred offset is 100kHz, as it is aligned with the channel raster for other RATs, thus parallel search of multiple RAT may be possible.
Observation 3: +/-100kHz can provide a possibility of simultaneous scan of other RATs.
In any case, the initial cell search performance has never been a scope of RAN4. There will be no restriction in UE implementation how to accelerate the initial system acquisition which helps the UE’s power consumption especially in out-of-coverage or roaming use cases.
Proposal 1: The SS raster offset of +/-100kHz is proposed assuming an energy-efficient simultaneous scan is feasible (but is not mandated in implementation).

3	Conclusion
In this contribution, we have discussed the sync offset options and propose 100kHz.
Observation 1: The sync raster offset +/- 70kHz is the minimum offset that can support 100kHz raster for 15/30kHz SSB SCS, which can distinguish 10ppm LO error at 2.69GHz. Other options such as 80kHz, 100kHz, 110kHz, … etc are also feasible to support 100kHz channel raster.
Observation 2: +/-70kHz can be supported with a legacy E-UTRA UE design, but it is expected the wider offset is possible in a NR UE design. 
Observation 3: +/-100kHz can provide a possibility of simultaneous scan of other RATs.
Proposal 1: The SS raster offset of +/-100kHz is proposed assuming an energy-efficient simultaneous scan is feasible (but is not mandated in UE implementation).
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