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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. According to the WID, the RF and RRM core work will start from RAN4#90 and RAN4#90bis, respectively.
In this contribution, we treat synchronization and channel raster for NR-U in 5GHz band. We propose to define synchronization raster in unlicensed band in order to enable stand-alone deployment of NR-U. An approach similar to definition of LAA channel raster will be followed and proposals on specific frequency position of the raster will be made in this contribution.
Discussion
According to the WID in [2], one of the main scenarios of interest for NR-U is stand-alone deployment in which synchronization and data blocks transmission will both occur in unlicensed band. For this reason, synchronization raster needs to be defined in 5GHz and 6GHz band. In this contribution we present our view on the definition of a new synchronization raster in 5GHz band together with additional observations on the band-specific channel raster.
The contribution is organized as follows: Section 2.1 discusses synchronization raster for NR-U together with our view on the channel raster for unlicensed band, and Section 3 concludes the contribution with a summary of the main observations and proposals.

Synchronization raster for NR-U in 5GHz band 
In NR-U a synchronization raster needs to be defined to enable stand-alone deployment in unlicensed band. gNB will send synchronization blocks (SSB) on each transmit beam when it passes CCA. At the same time, the UEs need to search the synchronization signal in the frequency positions defined in the 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.



Notice that for frequency above 3GHz the granularity of the raster is 1.44MHz. This means that, in the currently defined Band 46, we would have roughly 454 (considering that 5350MHz-5470MHz is currently not available for transmission of RLAN worldwide) raster frequency points in which UEs should search for synchronization signal. To avoid having such a large search space, we need to down-sample the global frequency raster at proper positions inside the band. If we consider the 20MHz channelization of LAA and Wi-Fi, our proposal is to have one synchronization raster point in each 20MHz chunk and to pick the closest to the middle of the 20MHz among the ones defined by the global SS raster.
To derive the range of values N (related to GSCN) for this new synchronization raster the following formula can be used:

where  are the frequencies (in MHz) corresponding to the allowed channels for operation in Band 46 assuming 20MHz channel bandwidth [3]. Once N is computed, it is possible to derive the GSCN simply by adding 7499 as per Table 1.
Proposal 1: To have one synchronization raster point in each 20MHz chunk and to pick the closest to the middle of the 20MHz among the ones defined by the global SS raster.
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) 

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



NOTE: The following GSCN are allowed for operation in 5GHz band assuming 20MHz channelization:
{GSCN = 8999, 9013, 9027, 9041, 9055, 9068, 9082, 9096, 9110, 9124, 9221, 9235, 9249, 9263, 9277, 9291, 9305, 9318, 9332, 9346, 9360, 9374, 9388, 9405, 9419, 9433, 9447, 9461, 9475, 9489, 9502, 9516}

For the channel raster, we believe there is no need to down-sample the currently defined global frequency channel raster with 15kHz granularity. However, care should be taken in the definition of the raster points to allow operation of 20MHz channels even at the edges of the band.

[bookmark: _Ref521514866]Proposal 2: NR-U operation in 5GHz band will be based on the global frequency channel raster defined in Table 5.4.2.1-1 in [3] with a granularity of 15kHz.
The entry in channel raster Table 5.4.2.3-1 in [3] would read:
	NR Operating Band
	
	Uplink 
Range of NREF 
(First – <Step size> – Last) 
	Downlink 
Range of NREF 
(First – <Step size> – Last) 

	nXX
(NOTE)
	15
	744000 - <1> - 794333
	744000 - <1> - 794333



NOTE: The values of  between 756001 (5340.015 MHz) - <1> - 765333 (5479.995 MHz) are not allowed for operation in 5GHz band

Notice that the values in the two proposals above were derived assuming that the 5GHz band will perfectly overlap the currently defined LTE Band 46.
In this contribution we focused on the synchronization and channel raster in the 5GHz band considering the channelization already defined for LAA and Wi-Fi in Band 46. However, we believe that a similar approach may be followed in the definition of synchronization and channel raster in the 6GHz band once the band is defined.
Observation: A similar approach may be followed in the definition of synchronization and channel raster in the 6GHz band once the band is defined.
Conclusions
In this contribution we presented our view on the definition of synchronization and channel raster for NR-U operation in 5GHz unlicensed band.
Based on the above observations, we made the following proposals:
Proposal 1: To have one synchronization raster point in each 20MHz chunk and to pick the closest to the middle of the 20MHz among the ones defined by the global SS raster.
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) 

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



NOTE: The following GSCN are allowed for operation in 5GHz band assuming 20MHz channelization:
{GSCN = 8999, 9013, 9027, 9041, 9055, 9068, 9082, 9096, 9110, 9124, 9221, 9235, 9249, 9263, 9277, 9291, 9305, 9318, 9332, 9346, 9360, 9374, 9388, 9405, 9419, 9433, 9447, 9461, 9475, 9489, 9502, 9516}

Proposal 2: NR-U operation in 5GHz band will be based on the global frequency channel raster defined in Table 5.4.2.1-1 in [3] with a granularity of 15kHz.
The entry in channel raster Table 5.4.2.3-1 in [3] would read:
	NR Operating Band
	
	Uplink 
Range of NREF 
(First – <Step size> – Last) 
	Downlink 
Range of NREF 
(First – <Step size> – Last) 

	nXX
(NOTE)
	15
	744000 - <1> - 794333
	744000 - <1> - 794333



NOTE: The values of  between 756001 (5340.015 MHz) - <1> - 765333 (5479.995 MHz) are not allowed for operation in 5GHz band

Observation: A similar approach may be followed in the definition of synchronization and channel raster in the 6GHz band once the band is defined.
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