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1. Introduction
In RAN1#87 and NR Ad-Hoc [1, 2], SS frequency raster related agreements were made as follows: 
	Agreements (RAN1#87):

· The raster for NR synchronization signals can be different per frequency range. At least for frequency ranges where NR supports a wider carrier bandwidth and operation in a wider frequency spectrum (e.g. above 6 GHz), the NR synchronization signals raster can be larger than the 100 kHz raster of LTE. 

· A joint decision should be made on:

· the supported minimum carrier bandwidth for a NR carrier

· the supported bandwidths of synchronization signals for NR

· the frequency raster for synchronization signals for NR

· the frequency raster for the center of NR carrier (if applicable) 
Working assumptions:

· For a NR cell, the center frequency for the synchronization signal can be different from the center frequency of the NR carrier
· FFS: Relationship between the center frequency of the NR carrier and the center frequency of synchronization signals and investigate tradeoff between UE complexity and flexibility

	Agreements (NR Ad-Hoc):

· When the sync bandwidth is smaller than the minimum system bandwidth for a given frequency band, RAN1 strives to make the synchronization signal frequency raster sparser compared to channel raster to reduce UE initial cell selection burden without limiting the NR deployment flexibility 

· FFS If UE is required to search for all the possible synchronization signal frequency locations defined by the synchronization signal frequency raster 

· When the sync bandwidth is the same as the minimum system bandwidth for a given frequency band that UE searches, synchronization signal frequency raster is the same as the channel raster

· FFS If UE is required to search for all the possible synchronization signal frequency locations defined by the synchronization signal frequency raster  


In this contribution, we discuss further regarding SS frequency raster and the center frequency for the synchronization signal.
2. Discussion
SS Frequency Raster
Considering on two types of spectrum, i.e. re-farmed spectrum from LTE (e.g. below 4GHz) and newly designated spectrum in higher frequency band (e.g. above 4GHz), we can discuss regarding the frequency raster and channel raster. 
In below 4GHz frequency range, 100kHz can be used for both channel rater and frequency raster for spectrum re-farming and LTE/NR co-existence in order to provide network flexibility. On the other hand, in higher frequency band (e.g. above 4GHz), wider value of raster (e.g. a multiple of NR subcarrier spacing, 180kHz) for both channel raster and frequency raster can be introduced to reduce UE detection complexity.
Proposal 1: In below 4GHz frequency range, 100kHz can be used for both channel rater and frequency raster. And in higher frequency band, wider value of raster (e.g. a multiple of NR subcarrier spacing, 180kHz) for both channel raster and frequency raster can be introduced.
Indication for intra-frequency measurement

As agreed in RAN1#87 meeting, it can be assumed synchronization signal is not located at fixed location in a band. In this case, for the intra-frequency measurement, NR UE should be search all of candidate position of SS block from other cells, which brings to increase UE power consumption and calculation complexity. In order to reduce UE side burden for intra-frequency measurement, network can configure the limit number of possible position of SS block for other cell. As further simple solution, it can be considered that UE assume to detect SS block for other cell at the same frequency position of SS block.
Proposal 2: Network can configure the limit number of possible position of SS block for other cell in order to reduce UE side complexity and power consumption. Also, it can be considered that UE assume to detect SS block for other cell at the same frequency position of SS block.
The center frequency of the NR carrier and the center frequency of synchronization signals
Discussion of the center frequency for the synchronization signal is related with SS bandwidth and multiplexing method. If NR SS is multiplexed in time domain, we can define the center frequency of synchronization signals is same with the center of transmission bandwidth of SS block. In our companion contribution [2], we provide an example of time domain multiplexing for NR SS and NR PBCH within SS block. In the proposal, we assume same multiplexing method for both below 6GHz and below 40GHz. In this case, common definition for center frequency of synchronization signal is applied for both frequency ranges as shown in figure 1.
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Figure 1. Example of center of synchronization single in TDM case
In the figure 1, UE can assume that both NR synchronization signal and NR PBCH are transmitted at the center frequency of the NR SS block. Based on this assumption, UE can operate synchronization signal detection and PBCH decoding, which are multiplexed in time domain. 
Proposal 3: NR supports to define the center of synchronization signal or SS transmission bandwidth is same with the center of transmission bandwidth of SS block.
In NR, center of synchronization signal or SS transmission bandwidth can be different from the center of NR carrier. However, for at least initial access, it is needed that UE can operate synchronization signal detection and PBCH demodulation within SS block without any information regarding the position of synchronization signal in NR carrier. Also, the position of the center of synchronization signal in NR carrier can be indicated for intra frequency/inter frequency measurement.
Proposal 4: The position of the center of synchronization signal in NR carrier can be indicated for intra frequency/inter frequency measurement.
3. Conclusion
In this contribution, we discussed SS frequency raster. From the discussion, we propose as follow:

Proposal 1: In below 4GHz frequency range, 100kHz can be used for both channel rater and frequency raster. And in higher frequency band, wider value of raster (e.g. a multiple of NR subcarrier spacing, 180kHz) for both channel raster and frequency raster can be introduced.
Proposal 2: Network can configure the limit number of possible position of SS block for other cell in order to reduce UE side complexity and power consumption. Also, it can be considered that UE assume to detect SS block for other cell at the same frequency position of SS block.
Proposal 3: NR supports to define the center of synchronization signal or SS transmission bandwidth is same with transmission bandwidth of SS block.
Proposal 4: The position of the center of synchronization signal in NR carrier can be indicated for intra frequency/inter frequency measurement.
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