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1 	Introduction
In last RAN4 (#91) meeting, the issue of sync raster for NR-U was discussed. Some agreements from the meeting report are listed below.
	Agreement: 
To define reduced number of SS raster entries for NR-U. 
=> Agreement on Friday 
Based on further RAN1 LS R4-1907801, RAN4’s common understanding is 
RAN1 SSB multiplexing scheme is waiting for RAN4 decision on the SSB placement. 
From RAN4 persepctive, NR-U sync raster shall be based on the global NR sync raster design in Rel-15. RAN4 intension is to reduce the number of SS entry per 20MHz for NR-U. Wheterh to restrict the SSB placement in the middle or edge will be defined in RAN4 considering the cell search performance. 


In this paper, we provide our view on sync raster design. 
2 Discussion
NR-U may be deployed on different bands. But so far, only n46 was agreed. Therefore, we focus on n46 in this paper. In n46 which ranges from 5150MHz to 5925MHz, the frequency band has already been partitioned in to pre-defined channels (chunks), depending on bandwidth 10MHz, 20MHz, 40MHz, 80MHz or 160MHz. (Since RAN4 already agreed that 10MHz BW will not be used for standalone mode, we skip 10MHz in the following discussions.) 
One of the design target of the sync raster is to guarantee that every possible channel allocation has at least one available SSB for UE for initial access. This target becomes very easy to be achieved in n46, because all channels were already pre-defined, as some example shown in Table 1. In this case, if all 20MHz channel is allocated with one sync raster, then all channels with different BWs will have at least one sync raster. To us, there is no intention to add a 2nd sync raster in each 20MHz channel. Therefore, in order to reduce the time and complexity for initial access (which is already expected to be increased due to LBT), it should be sufficiently enough to define only one sync raster in each 20MHz channel.
[bookmark: _Ref16796361]Proposal 1: In n46, define a single sync raster for each 20MHz channel.

[bookmark: _Ref16793395]Table 1. Examples for channels in n46
	
	Channel index

	
	20MHz
	40MHz
	80MHz
	160MHz

	5150–5170
	32
	34 & 38
	
	

	5170–5190
	36
	
	42
	50

	5190–5210
	40
	
	
	

	5210–5230
	44
	46
	
	

	5230–5250
	48
	
	
	

	5250-5270
	52
	54
	58
	

	5270-5290
	56
	
	
	

	5290-5310
	60
	62
	
	

	5310-5330
	64
	
	
	



Regarding the location of sync raster in each 20MHz channel, there was 2 options. One is to locate it at the end of the channel, and the other is at the center. Basically, each option has its own pros and cons, which are summarized in Table 2. 

[bookmark: _Ref16795293]Table 2. Pros and cons for 2 options of sync raster placement
	Sync raster location
	Advantages
	Disadvantages

	channel edge
	· Rate matching on RMSI may not be needed. Better RMSI decoding performance is expected due to consecutive DMRS in frequency domain. In Rel-15 baseline UE assumption, PDSCH does not need to rate match around SSB. Therefore, it brings less additional UE design effort.
	· Degradation in UE reception performance at band edge. Initial access and measurement performance could be compromised.
· 2 different raster may be needed for 15KHz and 30KHz SCS. More complicated spec is expected

	channel center
	· Better initial access and measurement performance
· Raster can be shared by both 15KHz and 30KHz. 
	· Rate matching on RMSI may be needed, complicates UE design and compromising decoding performance. Additional design effort is needed for R15 UE to upgrade



In our understanding, we slightly prefer to the channel edge placement to reduce UE’s design effort. But we are open for more discussions.
[bookmark: _Ref16796363]Proposal 2: The single sync is placed at the edge of the 20MHz band.

3 [bookmark: _GoBack]Summary
In this paper, we provide our view on the sync raster design for NR-U. We have the following proposals.
Proposal 1: In n46, define a single sync raster for each 20MHz channel.
Proposal 2: The single sync is placed at the edge of the 20MHz band.
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