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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. The frequency raster is a critical aspect of the NR physical layer design that should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides an overview of NR synchronization signal frequency raster considering coexistence with LTE.

2 NR Channel Raster
During RAN4#84 the following agreements were reached for regarding the NR channel and sync rasters:
· Channel raster for LTE re-farming bands up to 2.4GHz (frequency range below Band 41) is based on 100kHz(same as LTE)

· FFS: Potential optimization for of the placement of secondary carrier including RB-alignment between primary and secondary carrier

· For Band 41, FFS 100kHz channel raster or subcarrier based raster should be used. 

· Channel raster for Bands above 2.6GHz (above Band 41) is tentatively agreed to be a subcarrier based raster (i.e 15kHz for range 1 and 60kHz for range 2), pending further check at AN4 NR AH#3 and RAN1 decision

· If subcarrier based raster is finally agreed, exact position of the subcarrier raster in each band to be agreed in RAN4 NR AH#3 

· Send LS to RAN1 to ask RAN1 to enable “floating sync” in RAN4#83 (see Annex), subject to feasibility

· Floating sync enables SCS based raster and down selection of the sync raster for bands using 100kHz raster
· Sync raster will be defined such that there is a minimum number of entries for each band
· Sync raster entries will be included in the specifications for each band
· Sync raster entries will be defined for initial system acquisition, sync blocks can be transmitted in other frequency locations if the position is signaled to the UE
As noted in the above agreements, to support LTE-NR coexistence 100kHz (same as LTE) was selected as the channel raster for LTE re-farming bands. Also, as noted in [3], for bands where at least 10MHz is available and LTE and NR coexist on overlapping spectrum utilizing TDM and FDM sharing techniques, in order to support initial access (e.g. for standalone operation) supporting a larger minimum bandwidth and 30kHz SCS for the SS Blocks is a requirement. However for bands where less than 10MHz of spectrum is allocated, a 5MHz minimum bandwidth is appropriate and 15kHz SCS should be supported. In this case support of multiple SS Block subcarrier spacings within the same band is required and the sync raster design should take this into account. Of course a large number of possible locations for the synchronization signals in frequency may cause unacceptable complexity at the UE which needs to perform blind decoding especially in the case of standalone NR deployments. 
Given that the sync raster does not need to be RB aligned with the channel due to the “floating sync” design, one potential solution for reducing the number of raster entries is to align the synchronization rasters for each SS Block SCS on the same band. One straightforward option is that the SS Block raster entries should be located in the center of the channel BW (e.g. offset of Minimum Ch. BW/2 from the channel edge).
Proposal 1: For LTE re-farming bands, the sync raster entries should be placed with a minimum channel BW/2 (MHz) offset from the channel edge to support alignment of the synchronization rasters for each SS Block SCS.
In addition, as analysed in [3] the number of synchronization raster entries could be large for some bands given that the minimum bandwidths are roughly on the order of the SS Block bandwidth (24 RBs). As a result, to support all possible locations of the channels within a given band, the number of raster entries grows linearly with the number of channel raster entries. However, it is noted that in practice for any given band all possible channel locations are not utilized and furthermore UEs may utilize assistance information regarding the actually used channel/sync raster locations in order to avoid exhaustively searching all possible channel/sync raster values. Especially for LTE re-farming bands which will be aligned between LTE and NR this seems especially feasible. In this case techniques and solutions that will reduce the complexity and system acquisition time at the UE should be investigated such as optimized search techniques which do not require exhaustive search of all raster locations in addition to the synchronization raster design. 
Proposal 2: Techniques and solutions that will reduce the complexity and system acquisition time of initial access at the UE should be investigated based on optimized UE search techniques which do not require exhaustive search of all raster locations. 

3 Conclusion
This document provided an overview of NR synchronization signal frequency raster considering coexistence with LTE. The following proposals were made:

Proposal 1: For LTE re-farming bands, the sync raster entries should be placed with a minimum channel BW/2 (MHz) offset from the channel edge to support alignment of the synchronization rasters for each SS Block SCS.
Proposal 2: Techniques and solutions that will reduce the complexity and system acquisition time of initial access at the UE should be investigated based on optimized UE search techniques which do not require exhaustive search of all raster locations. 
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