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Introduction
In RAN4#86, a way forward on the sync raster [1] was adopted as a working agreement. The WF was down selecting from two potential options, which are reproduced below 
Based on input to RAN4#86, two main proposals are distinguished for SS raster shift:
Small shift (5 or 10 kHz) with RMSI signaling
Large shift (70-100 kHz) without RMSI signaling (Number of raster scans implementation dependent)
In RAN4 discussions during RAN4#86, the following two options were identified
Option 1: Larger shift without signaling
Option 2: Change distance between SS entries with small shift which requires singling
The working agreement selects Option 1 and asks companies to provide their inputs on larger shift between values of 70-100KHz.
In this contribution we provide our input on why choice of option 1 is sub-optimal. We also provide a raster definition that is more efficient in terms of UE power consumption and initial acquisition time. 
Finally, we point out that if we do consider the larger shift, the current agreement of placing the sync-raster every 900KHz is clearly sub-optimal and would need to be changed. 
Discussion
The two key performance considerations when deciding on the sync raster are the initial acquisition latency and the UE power consumption. For initial acquisition, the UE free running has LO a relatively high error (e.g. 5 ~ 10 ppm). Due to this error, the UE must try multiple frequency hypothesis for each raster point (e.g. hypothesis spaced by 5kHz). The choice of a small enough distance between raster points, i.e. 5KHz, causes the frequency hypothesis that the UE must consider to overlap. This implicitly leads to multiple raster points being processed simultaneously. Considering the case where the UE has 10ppm error and a band around 1GHz, the UE LO will have ~10KHz error. Thus, for each raster location, the UE will need to consider about 7 points at each sync cluster location, with offsets +/-15kHz, +/-10kHz, +/-5kHz and 0. The exact choice of distance between hypothesis will depend on the detection performance that is targeted. Whereas in the case of larger offset, the UE will need to consider 5 points per offset (offsets +/-10, +/-5,0), as there is no overlap. This results in a total of 15 frequency hypotheses that the UE must consider per raster point. this results in more than 2-fold improvement in performance. It should be noted that the PSS correlation operation is by far the biggest complexity driver accounting for >80% of total computations(PSS correlation is run for 20ms while SSS and PBCH decoding are only executed if PSS correlation peaks are found). 
The RF power consumption in both these cases should be the same as the UE can use a wide enough RF bandwidth to buffer samples for multiple raster points that can be processed in parallel or serial depending on UE hardware capabilities. It should be noted that NR UEs will anyway have the RF capability to process wider bandwidths since at least 20MHz will have to be supported. It should be noted that the power consumption/complexity will increase even more in the case that multiple numerologies are supported for initial acquisition in a band (e.g. 15kHz and 30kHz). 
Observation: Small distance between sync raster points enables much more efficient initial system acquisition. 
Proposal 1: Revert to a sync raster with offsets +/-5KHz.
The main argument against this proposal in RAN4#86 was the overhead added by the 2 bit signaling of raster shift in RMSI. RMSI is currently about 1000 bits, the added overhead is negligible. RAN1 already adopted a working assumption to add these bits.
During RAN4#86 it was proposed to define the sync raster for LTE re-farming bands with 700kHz step size and +/-5kHz offsets. As was clarified during the meeting, this solution also solves the problem of using 30kHz SCS and data in the same channel.
Moreover, we would like to point out that if the larger shift is maintained, the current definition with 900kHz step size is suboptimal. There is potential benefit of keeping the sync raster at 100KHz, as that will align well with the current LTE raster. With 100KHz shift, as we showed in [2], the sync raster clusters can be placed 1.2MHz apart, rather than the current value of 900KHz. This would reduce the total number of points by about ~30%. Furthermore, with 100kHz shift, the raster points would align with the LTE raster points and initial acquisition could be further optimized as it is highly likely that there will be both LTE and NR deployment in these bands for a long time.
In [3]70kHz shift was proposed as a solution to simplify the initial acquisition. The possible reduction in sampling frequency relative to 100kHz is very low. Aligning the raster points with LTE and reducing the total number by ~30% with increasing the distance between clusters is a much better solution.   
Proposal 2: With an offset of 100Khz, the current agreement on sync raster locations needs to be changed from 900KHz, to 1.2MHz.
Initial acquisition performance (power consumption and latency) is very important to contain the UE power consumption when going out of coverage. In this case, the UE will keep extending the search grid and will ultimately search the entire raster is supports (all bands). If the complexity is very high, the UE will consume more power or will search less often. This will lead to a longer re-acquisition time when the UE goes back into network coverage.
Conclusions
Proposal 1: Revert to a sync raster with offsets +/-5KHz.
Proposal 2: With an offset of 100Khz, the current agreement on sync raster locations needs to be changed from 900KHz to 1.2MHz.
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