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[bookmark: _Ref463014664]Introduction 
A study item on NR based access to unlicensed spectrum has been concluded in RAN#82 plenary in December 2018 [1]. At the same time, a new WI has been approved on NR-U in 5 and 6 GHz [2] which involves RAN4.
In this contribution, we make a proposal for the definition of synchronization raster in band n46 to enable stand-alone deployment of NR-U.
Discussion
According to the WID [2], one of the main scenarios of interest for NR-U is stand-alone deployment in which initial acquisition will directly occur in unlicensed band, requiring definition of a synchronization raster in band n46.
In the last RAN4 #92 meeting, companies agreed to define single SSB location with 30kHz SCS per 20MHz sub-band, to minimize UE power consumption in the initial search stage. Additionally, there was consensus to define SSB frequencies close to the edge of each 20MHz sub-band, to allow frequency multiplexing of synchronization blocks with either RMSI or CSI-RS with no specification impact. However, one of the points left for discussion was the exact offset of the synchronization blocks from the edge of each sub-band. In this contribution we present our views on the values of the synchronization raster offset from sub-band edges and finally make a proposal on the range of GSCN values of the synchronization raster in band n46.
[bookmark: _Ref15891215]Synchronization raster
Currently, the global synchronization raster is defined in [3] as:
[bookmark: _Ref960325]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

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



From Table 1, the granularity of the synchronization raster is 1.44MHz for frequencies above 3GHz. However, to reduce search complexity, NR-U synchronization raster will be defined as a down-sampled version of the global raster in Table 1 with one entry at the edge of each 20MHz 5GHz sub-band. The correspondent offset of the synchronization blocks from the edge of each sub-band will be clarified in the following.
NR-U supports frequency multiplexing of SS blocks with RMSI. Since RMSI size is not fixed but dependent on the size of the data gNB needs to transmit, it is convenient to leave as many RBs as possible available for its transmission. At the same time, however, SSBs cannot be pushed all the way to the edge of a 20MHz sub-band to avoid that SSB PRBs partly fall in a channel guard-band. Therefore, to guarantee that either of the above conditions are met and optimize SSB deployment, we propose to define synchronization raster points at the edge of each 20MHz sub-band considering a minimum frequency spacing from each edge of 925kHz, which corresponds to the maximum possible guard-band of an 80MHz channel bandwidth.

Proposal 1: define the following synchronization raster GSCN points for NR-U operation in band n46:
{GSCN = 8996, 9010, 9023, 9037, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9273, 9287, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9471, 9485, 9499, 9513}
The entry in synchronization raster Table 5.4.3.3-1 in [3] would read:
	NR Operating Band
	SS Block SCS
	SS Block Pattern
	Range of GSCN
(First – <Step size> – Last) 

	n46
(NOTE)
	30kHz
	Case C
	8993 - <1> - 9530



NOTE: The following GSCN are allowed for operation in band n46:
{GSCN = 8996, 9010, 9023, 9037, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9273, 9287, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9471, 9485, 9499, 9513}

[bookmark: _GoBack]The reason for which we considered only 30kHz SCS SSB is that 15kHz SCS is utilized exclusively in non-standalone operation mode, where the initial acquisition process occurs on the licensed carrier. Eventually, if the UE needs to synchronize to the unlicensed carrier, the gNB will signal an NR-ARFCN frequency location where the UE shall receive the SSB transmission.
Conclusions
In this contribution we presented our views on the definition of synchronization raster for NR-U operation in band n46.
Based on the above observations, we made the following proposals:
Proposal 1: define the following synchronization raster GSCN points for NR-U operation in band n46:
{GSCN = 8996, 9010, 9023, 9037, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9273, 9287, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9471, 9485, 9499, 9513}
The entry in synchronization raster Table 5.4.3.3-1 in [3] would read:
	NR Operating Band
	SS Block SCS
	SS Block Pattern
	Range of GSCN
(First – <Step size> – Last) 

	n46
(NOTE)
	30kHz
	Case C
	8993 - <1> - 9530



NOTE: The following GSCN are allowed for operation in band n46:
{GSCN = 8996, 9010, 9023, 9037, 9051, 9065, 9079, 9093, 9107, 9121, 9218, 9232, 9246, 9260, 9273, 9287, 9301, 9315, 9329, 9343, 9357, 9371, 9385, 9402, 9416, 9430, 9444, 9458, 9471, 9485, 9499, 9513}
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