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1. Introduction
RAN4#92 meeting held in Ljubljana continued discussions on NR unlicensed (NR-U) work item [1]. One of the topics that were extensively discussed based on submitted contributions [2 - 8] was synchronization raster for 5GHz band (band n46) for NR-U. 

In this contribution we further discussed synchronization raster details for NR-U in 5GHz band.
2. Discussion
The main discussion for synchronization raster was focused on place where raster points should be placed.  In general, there were two different proposals, each of them supported by some companies. One option was to place the sync raster in approximately the middle of each 20 MHz channel. Other option was to place it close to the edge of 20 MHz channel. Before, RAN1 in LS sent [9] to RAN4 also provided RAN1 point of view response on two different options for sync raster placement.
Performance difference for discussed two options of sync raster location for NR-U were captured in [10]. Finally agreed way forward on sync raster is covered in Chairman notes from RAN4#92 meeting:
Agreement: 

RAN4 agreed to place the SSB close to the edge of sub-bands 

RAN4 will continue discuss the detailed values of offset to the edge of sub-bands considering the adjacent channel interference

RAN4 agreed to introduce single default sync raster for each sub-band

For sync raster in edge of sub-band following was captures in [10]:
RAN4 perspective:

Similar impact of adjacent channel interference on SSS detection performance when the SSB is placed at the edge of sub-band or in the center of sub-band: less than 1% SSB detection performance loss could be observed in simulation results when SSB is placed in edge

Common sync raster point can be defined at least for 20, 40, 80 MHz carriers, further reducing total number of SSB raster points the UE needs to search considering different carrier bandwidths

When utilizing in wideband operation, changes in the size of inter-carrier guardbands and/or number of intra-carrier guard PRBs due to e.g. different NS signaling will most likely not change the location of the SSB because SSB raster position is fixed (UE hardcoded ARFCN at initial access) 

LS from RAN1 suggests SSB close to edge, not exactly aligned with the edge.

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 regulatory rules define for this range. 

When utilizing wideband operation, changes in the size of inter-carrier guardbands and/or number of intra-carrier guard PRBs due to e.g. different NS signalling or scheduling from the gNb are likely to happen. Due to this it is needed to allow sufficient offset to the carrier edge to avoid the need for multiple SSB locations. Table 1 includes an offset of up to 4 PRBs. 
The SSB location should be determined by following formula:

(Max (Minimum NR GB + Minimum intra GB) + [1 to 5] RBs)
Table 1 presents table for core specification to include GSCN numbers per 20 MHz channel.
Table 1: 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: GSCN number is determined by UE using following formula: 

(Max (Minimum NR GB + Minimum intra GB) + [1 to 5] RBs)


Proposal: It is proposed to global frequency channel raster as defined in table 1.
3. Conclusion

In this contribution we further discussed synchronization raster details for NR-U in 5GHz band. We have made following proposal:

Proposal: It is proposed to global frequency channel raster as defined in table 1.
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