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Discussion and Decision
1
Introduction
An objective of the 5G study item [1] is to identify and develop technology components needed for new radio (NR) systems being able to use any spectrum band ranging at least up to 100 GHz. The goal is to achieve a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2].

In this contribution we discuss about synchronization signal raster whether and in which conditions the raster could be different than channel raster.
2
Discussion
Having more sparse synchronization signal raster than channel raster would alleviate the initial search burden at the UE, more specifically reducing the number of frequency domain hypothesis.  It’s assumed that default numerology would apply for synchronization signal as a function of carrier frequency range. As a fundamental principle for potential sparse synchronization signal raster is that the raster should be divisible by both synchronization signal subcarrier spacing and channel raster in order to achieve bin alignment for synch signals and other signals using the same numerology within an NR carrier. E.g. using LTE baseline numerology and channel raster as an example with 15 kHz default numerology the relaxed synch raster options could be 300 kHz, 600 kHz, … 
Observation: Synchronization signal raster should preferably be divisible by subcarrier spacing of default numerology and channel raster. 
It is seen that the possible power benefit from sparser synchronization raster would only realize in initial access carried out in ‘cold boot’. The realized benefit would also depend whether device is searching only NR or also other RATs on parallel (on the same band) and the approach used to do the initial identification of carrier candidates. In other scenarios where UE has already been connected to the network, through any RAT, it could be provided with some assistance information by the network to steer the cell searches and measurements. Due to this, the reduced SS frequency raster would not provide power consumption benefits for devices taking use of this information. 
Observation: Reducing the synchronisation channel raster would only benefit the initial ‘cold boot’ cell search.
It has been agreed in RAN1#86bis that for sub-carrier spacings ≥15kHz the minimum bandwidth is not more than [5MHz or 20MHz] for below 6GHz frequency bands, and not more than [40MHz or 80MHz] for ≤40GHz bands. Combining very narrow minimum bandwidth and very sparse synchronization raster, may lead to undesired design contraints for the signals related to the initial access. E.g. the available information banwidth could be severely limited if the channel raster and synchronization raster difference is too large or if the assumed sub-carrier spacing is large.
Observation: In case of narrow minimum bandwidth (in relation to sub-carrier spacing) it might not be preferable to reduce the synchronisation raster from the channel raster.
Like noted, there will be cases when the UE will need to search for both LTE and NR below 3.8 GHz. In this case, having a different raster for LTE and NR, might not bring a lot of benefit. After that being said, at least for higher frequency bands (above 6GHz and maybe even above 3.8 GHz), relaxing the SS raster (compared to the channel raster) could be considered. 

Observation: Carrier frequency range where NR may share spectrum with LTE, having different raster for LTE and NR may not bring a lot of benefit even in case of initial ‘cold boot’ cell search.
Proposal: Consider sparse synchronization raster for NR synchronization signal at higher carrier frequencies where UE would be only expected to search for NR.
3
Conclusions 
We discussed about synchronization signal raster. Based on discussion we made the following observations and proposals.
Observation: Synchronization signal raster should preferably be divisible by subcarrier spacing of default numerology and channel raster.
Observation: Reducing the synchronisation channel raster would only benefit the initial ‘cold boot’ cell search.
Observation: In case of narrow minimum bandwidth (in relation to sub-carrier spacing) it might not be preferable to reduce the synchronisation raster from the channel raster.
Observation: Carrier frequency range where NR may share spectrum with LTE, having different raster for LTE and NR may not bring a lot of benefit even in case of initial ‘cold boot’ cell search.
Proposal: Consider sparse synchronization raster for NR synchronization signal at higher carrier frequencies where UE would be only expected to search for NR.
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