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1. 
Introduction
RAN2 send an LS to RAN4 asking about the definition of frequency location for SS block [5].

RAN4 discussed the definition of the channel raster and synchronization raster in the last few meetings. The channel raster was agreed in [1],[2] and there is a general understand that a synchronization raster will be defined for each band. This synchronization raster will define the frequency positions where the SS block can be deployed. In this paper we discuss this definition and how this could be used for signaling of frequency locations.
2. 
Discussion
The channel raster definition was agreed in [1], [2]. Apart from the channel raster, RAN4 will have to define a synchronization raster (sync raster) which will describe the frequency locations in which SS blocks can be placed for initial system acquisition. This synchronization raster will have fixed frequency locations for the SS block in each band and will be hard coded in the specifications. The sync raster is defined in such a way that for any channel placement in the band, there is at least one SS block position that fits in the channel. Hence, for any channel there will be at least one sync raster entry that is subcarrier aligned (on the same subcarrier grid) with the channel. The actual synchronization raster entries are discussed in [3]
Observation 1.

The synchronization raster will have fixed frequency locations for the SS block in each band and will be hard coded in the specifications.
Observation 2.
For any channel there will be at least one sync raster entry that is subcarrier aligned (on the same subcarrier grid) with the channel.

It should be noted that the number of sync raster entries will be much less than those of the channel raster entries, especially for bands with subcarrier based raster. 

In any RAT there is a need to signal frequency locations to the UE (e.g. EARFCN in LTE) to indicate the location of cells to be configured (e.g. SCells), configure measurement objects, etc. In LTE such signaling was based on EARFCN, however, in NR it might not be straightforward to use the channel raster entries for this. The number of channel raster entries will be very large and the channel raster does not point to the position of any arbitrary subcarrier in all cases (e.g. in bands with 100kHz raster, the raster cannot point to any subcarrier). In order to optimize the sync raster definition, the SS block positions will likely not be on 100kHz multiples in bands using the 100kHz raster [3].
Signaling subcarrier positions relative to the sync raster could be the most straightforward mechanism to address any possible subcarrier position considering observation 2. Consequently, sync raster positions should be uniquely numbered like EARFCN in LTE. Any UE that supports a certain frequency range would understand such signaling so there would be no forward compatibility issues. 

Proposal 1.
Sync raster entries should be assigned unique numbers similar to EARFCN in LTE.

Using sync locations together with an offset in subcarrier(or RB) increments enables the network to signal any parameter related to frequency locations. For example, this could be used to describe the reference point where subcarrier 0 is aligned among numerologies as introduced in [4]. The center location of a SCell or BWP can also be described through this mechanism.

If such signaling mechanism is agreed, it is likely that numbering of the channel raster positions is not needed anymore.
Proposal 2.
Discuss signalling solution where a frequency location is represented by an offset from one of the standardized sync raster locations. 

3. 
Conclusion

In this paper we discuss the high level definition of the NR synchronization raster and how this could be used for signaling of frequency locations. We made the following observations and proposals:
Observation 1.

The synchronization raster will have fixed frequency locations for the SS block in each band and will be hard coded in the specifications.
Observation 2.
For any channel there will be at least one sync raster entry that is subcarrier aligned (on the same subcarrier grid) with the channel.

Proposal 1.
Sync raster entries should be assigned unique numbers similar to EARFCN in LTE.

Proposal 2.
Discuss signalling solution where a frequency location is represented by an offset from one of the standardized sync raster locations. 
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