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Introduction
Several topics related to the initial access procedure in NR-U have been discussed in the SI stage, e.g. channel access, DRS design, enhancements on PRACH and paging. Besides these topics, as SA deployment is supported in NR-U, the initial cell search procedure and the SS raster design for NR-U need to be discussed as well.  

Discussion
In LTE and NR systems, two kinds of raster have been defined. One is the channel raster, which can be used to indicate the center frequency of a carrier. Another is the SS raster, which indicates the frequency position of synchronization signal and can be used by a UE for system acquisition. 
In LTE, the SS raster is same as the channel raster which is 100 kHz for all bands, and EARFCN for uplink and downlink are given in Table 5.7.3-1 of TS 36.101. 
In NR, considering the band is wider than that of LTE, if 100 kHz SS raster is reused for cell search, the complexity will be extremely high. So the SS raster needs to be set sparser than that before. However, if the channel raster is set sparser accordingly, the flexibility of cell deployment will be confined. After a long discussion in both RAN1 and RAN4 in Rel-15, finally the channel raster and the SS raster are redesigned separately in NR. Furthermore, in Rel-15 different channel rasters are used in different licensed bands, e.g. 100kHz for n38 and 15kHz for n41. More detailed designs are shown in Table 5.4.2.4-1 of TS 38.101-1, the channel rasters in each NR operating band are given by the applicable NR-ARFCN. 
In NR, the SS raster for licensed bands has also been defined as shown in Table 1. Granularities of the SS raster are 1.2MHz and 1.44MHz for 0-3GHz and 3-24.25GHz respectively. This kind of design with sparser SS raster and denser Channel raster has considered the tradeoff between the complexity of cell search and the flexibility of cell deployment.

Table 1: GSCN parameters for the global frequency raster
	Frequency range
	SS Block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 3000 MHz
	N * 1200kHz + M * 50 kHz, 
N=1:2499, M ϵ {1,3,5} (Note 1)
	3N + (M-3)/2
	2 – 7498

	3000-24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	24250 – 100000 MHz
	24250.08 MHz + N * 17.28 MHz 
N= 0:4383
	22256 + N
	22256 – 26639

	NOTE 1:	The default value for operating bands with SCS spaced channel raster is M=3.



In Rel-16, standalone is supported in NR-U as well. Considering the different requirements and new characteristics of NR-U system, the SS raster for unlicensed bands should be designed accordingly. In a NR-U system, nominal channels with 20MHz bandwidth are predefined and only these nominal channels can be used to set up cells, i.e. the flexibility of cell deployment is restricted due to the granularity of available channels. Based on the restriction, unlicensed bands do not need too much SS rasters and channel rasters within a nominal channel.
In addition, if SSB raster would be inherited from the NR then the UE will take more time to search on SSB frequency points. The initial cell search time will further be impacted due to unavailable SSBs which are not even transmitted by the BS due to LBT failures in the BS. Actually, setting one or a few SS rasters within each nominal channel could ensure the needs for cell deployment, meanwhile it also benefits the cell search procedure in NR-U SA cases. 
Besides, the design of SS raster may also affect other issues in NR-U, such as the DRS design within an initial BWP, different designs for the signal/channel within a DRS and the method to fulfill OCB requirements in SSB symbols. So it is better for RAN4 to conduct related works as soon as possible in coordination with RAN1.  
Therefore, the design of SS raster for unlicensed bands should be reconsidered.
Since only a few SS rasters are needed within a nominal channel (e.g. 20MHz), it is better to predefine one or more candidate position(s) within each nominal channel, e.g. on the center of a nominal channel or on the center with a fixed offset. Thus, the GSCN design for NR may not be reused here, since the granularity of GSCN (e.g., 1.44MHz) cannot guarantee the SS raster within nominal channels (e.g. 20MHz) are located on the same position relative to the edge of the nominal channels.
Observation 1：The GSCN design for NR could not be reused in NR-U.
Proposal 1: 	The design of SS raster for unlicensed bands should be reconsidered in NR-U. 

Conclusion
In this contribution, the SS raster in NR-U has been discussed. The following are proposed.
Observation 1：The GSCN design for NR could not be reused in NR-U.
[bookmark: _GoBack]Proposal 1: 	The design of SS raster for unlicensed bands should be reconsidered in NR-U. 
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