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1. Introduction
RAN4#91 meeting held in Reno continued discussions on NR unlicensed (NR-U) work item [1]. One of the topics that were discussed based on submitted contributions [2 - 6] were channel raster and synchronization raster for 5GHz band NR-U. 

In this contribution we further discussed synchronization raster for NR-U in 5GHz band. 
2. Discussion
From the definition the synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for system acquisition when explicit signalling of the synchronization block position is not present.

A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as SSREF with corresponding number GSCN. 
Standalone deployment of NR-U requires definition of synchronization raster, that is used when BS send SSB blocks when passes CCA, and UE is searching these signals. In NR global frequency raster is define as follow:

Table 5.4.3.1-1: GSCN parameters for the global frequency raster [from TS 38.104 v15.5.0]
	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)
	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:
The default value for operating bands with SCS spaced channel raster is M=3.


For frequency range 3 GHz – 24,25 GHz granularity for SS blocks is 1.44 MHz, that give large number of possible SSB positions in frequency band.  In 5GHz unlicensed band, all systems need to follow rules define for that. 
There are many arguments to reduce number of SS blocks raster for example: 

· Co-existence with other systems in unlicensed band (Wi-Fi, LAA),

· Reduction of search complexity at the UE,
· Wideband operation with CBW > 20 MHz.

Thus, during last RAN4#91 meeting it was agreed and captured in Chairman notes following:
To define reduced number of SS raster entries for NR-U.

As already discuss in [2] for unlicensed band in 5 GHz band, it is possible to reduce number of SS raster to have one synchronization signal per 20 MHz channel. 

Proposal 1: It is proposed to agree single global SS block per 20MHz for band n46.
2.1 Place for synchronization raster

Last RAN4#91 meeting discussion, there was discussion where sync raster points should be placed. One option is to place the sync raster in approximately the middle of each 20 MHz channel. Other option is to place it close to the edge of 20 MHz channel. This issue was also discussed in LS sent by RAN1 [7] to RAN4 with following clarification:
From a RAN1 perspective, in unlicensed bands, where the DL initial BWP is nominally 20 MHz, RAN4 decisions on sync raster points have consequences on RAN1 design. RAN1 has discussed these consequences. 

· If a SSB is not close to the edge, the number of RBs available to carry SIB1 would be limited although further enhancement to introduce rate matching around the SSBs to address this limitation are being discussed in RAN1

· If a SSB is close to the edge, the number of RBs available to carry SIB1 would be less limited although whether or not further enhancement to introduce rate matching around the SSBs is needed is being discussed in RAN1

RAN1 answer is that both options have some impact and the number of RBs available to carry SIB1 would be limited. But option with placing the SS block raster has disadvantage as it is not possible to choose the same point for both 15 kHz and 30 kHz SCS. Thus, to simplify specification, we propose to choose SS block place for synchronization raster approximately the middle of each 20 MHz channel. 

Proposal 2. It is proposed to define SS block position approximately in the middle of 20 MHz channel. 

Table 2 presents GSCN numbers calculated for band n46 that include one GSCN number per 20 MHz channel. 
Table 2: Applicable SS raster entries for band n46

	NR Operating band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

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

	NOTE: The following GSCN are allowed for operation in unlicensed band:
{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 3: It is proposed to global frequency channel raster defined in table 2.

3. Conclusion

In this contribution, we further discussed SS block raster for NR unlicensed. We have made following proposals:
Proposal 1: It is proposed to agree single global SS block per 20MHz for band n46.
Proposal 2. It is proposed to define SS block position approximately in the middle of 20 MHz channel. 

Proposal 3: It is proposed to global frequency channel raster defined in table 2.
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