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1. Introduction
In this contribution, we discuss 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/inter-frequency measurement

As agreed in RAN1#87 meeting, it can be assumed that synchronization signal is not located at fixed location in a band. In this case, it can be allowed that NR-SS is transmitted at the frequency position among multiple candidates at one physical carrier. This flexible placement of NR-SS provides a benefit that NR can operate with another RAT (e.g. LTE) on the same physical carrier. On the other hand, because NR UE should search all of candidate position of NR-SS for neighbor cell measurement, it brings increasing UE power consumption and calculation complexity.
In order to reduce UE side burden for intra-frequency measurement, it can be assumed that UE detects SS block for other cell at the same frequency position of NR-SS transmission. Also, for inter-frequency measurement, network can configure the limit number of possible position of NR-SS for other cell.
Proposal 2: For intra-frequency measurement, it can be assumed that UE detects SS block for other cell at the same frequency position of NR-SS transmission. Also, for inter-frequency measurement, network can configure the limit number of possible position of NR-SS for other cell.
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. In RAN1#88 meeting [1], candidates of minimum carrier bandwidth according to frequency range were agreed. From our observation of NR-SS and NR-PBCH, we propose category of minimum carrier bandwidth in table 1.
Table 1. Category of minimum carrier bandwidth
	Parameters
	Frequency range
up to 6 GHz
	For frequency range
from 6 GHz to 52.6 GHz

	
	Cat. A
	Cat. B
	Cat. C
	Cat. D

	Minimum carrier bandwidth (MHz)
	5
	10
	40
	80

	Subcarrier spacing (kHz)
	15
	30
	120
	240

	Synchronization signal bandwidth (MHz) [2]
	2.16
	4.32
	17.28
	34.56

	SS block bandwidth (MHz) [3]
	4.32
	8.64
	34.56
	69.12


Also, in last meeting, it was agreed as working assumption to support time division multiplexing of NR-PSS, NR-SSS and NR-PBCH in both single beam and multi-beam scenario. For TDM case, we can define that the center frequency of synchronization signals is same with the center of transmission bandwidth of SS block. In our companion contribution [4], we provide an example of time division multiplexing for NR SS and NR PBCH within SS block as shown in figure 1. In this case, UE can assume that both NR-SS and NR-PBCH are transmitted at the center frequency of the NR SS block. 

Proposal 3: NR defines that the center frequency of synchronization signals is same with the center of transmission bandwidth of SS block.

[image: image1]
Figure 1. Example of center of synchronization single
In NR, center of SS transmission bandwidth can be different with 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 of 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: For intra-frequency measurement, it can be assumed that UE detects SS block for other cell at the same frequency position of NR-SS transmission. Also, for inter-frequency measurement, network can configure the limit number of possible position of NR-SS for other cell.
Proposal 3: NR defines that the center frequency of synchronization signals is same with the center of 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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