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Introduction
In RAN4#102, WF on Channel raster and sync raster has been agreed in the following [1].
Way Forward:
Companies are encouraged to further investigate the following 3 options, comparing pros and cons:
· Option 1:
· Channel raster: 
· Legacy approach based on 15/30 kHz SCS:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828334 – <1> –875000
	828334 – <1> –875000

	
	30
	828334 – <2> –875000
	828334 – <2> –875000



· Sync raster
· SS block: 30kHz SCS– Case C pattern
· Step size value from [1 to 7] (companies are also encouraged to indicate their preferred value, higher value than 7 is not precluded if justified).

· Option 2:
· Channel raster: 
· 5 MHz resolution:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828667 – <333, 334> – 874667
	828667 – <333, 334> – 874667



The ARFCN available for this band as follows
ARFCN0 = 828667
ARFCNn+1 = ARFCNn + 333 if n mod 3 ≠ 0
ARFCNn+1 = ARFCNn + 334 if n mod 3 = 0
ARFCN138 = 8874667
where n = {0, 1, 2, … 138}.
· Sync raster
· SS block: 30kHz SCS– Case C pattern
· based on ~ 5MHz channel raster and the raster entries are FFS
· Option 3:
· Channel raster: 
· 5 MHz resolution:
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	[n104]
	15
	828667 – <333, 334> – 874667
	828667 – <333, 334> – 874667



The ARFCN available for this band as follows
ARFCN0 = 828667
ARFCNn+1 = ARFCNn + 333 if n mod 3 ≠ 0
ARFCNn+1 = ARFCNn + 334 if n mod 3 = 0
ARFCN138 = 8874667
where n = {0, 1, 2, … 138}.
· Sync raster
· SS block: 30kHz SCS– Case C pattern
· Step size value from [1 to 7] (companies are also encouraged to indicate their preferred value, higher value than 7 is not precluded if justified).

Discussion
Channel raster
There are two proposed options on channel raster, either to use SCS based channel raster or 5 MHz channel raster. For RCC [3], spectrum block size is 20 MHz and channel center at 5 MHz resolution.
For unlicensed 6 GHz bands, the channel rasters are defined to align with Wi-Fi channels so that SCS base raster was not introduced. For licensed bands, channel arrangement should be more flexible even if the channel block is specified by administrations. Operators who have multiple spectrum blocks could use intra-band carrier aggregations within the allocated spectrum. Each component carrier can be configured according to the nominal channel spacing of the intra-band contiguous CA, so the raster would not be aligned with 5 MHz raster.
Although the immediate request of this band is to support the RCC region and thus WI is updated to support the corresponding regional requirement. However, for harmonizing the 6 GHz licensed band as a global band, we see great benefit to make the band usable in other regions, too, by reusing the channel/sync raster design with other licensed bands. It is desirable to specify the band in most flexible manner. Existing licensed bands, even if they are deployed only in one country, normally support the flexible channel raster. Some of these bands are later deployed in other countries.
Only potential complexity we see to make the channel raster flexible is the number of configurations that may need to be tested in products, however, this is already done in all of the licensed bands. We do not see any design or implementation challenge to support the SCS based channel raster. All SCS based raster may not be used in RCC, but UE supporting it is not a violation of any regulation, as the frequencies that UE configures itself are 100% controlled by the network.

Proposal 1: Channel raster for n104 is 15/30 kHz.

Table 1: Summary of Pros and Cons
	
	Option 1
	Option 2/3

	channel raster
	15/30 kHz
	5 MHz

	pros
	Maximum flexibility, for example, in case of intra-band contiguous CA operation is achieved
Future extension is possible for regions other than RCC
Consistency of harmonized design of channel/sync raster is maintained. 
	It is aligned with minimum requirement for RCC
Minimum number of test configurations is supported.
Sync raster may be further optimized.

	cons
	Number of test configuration may be higher than Option 2/3.
	Future extension may not be possible for other than RCC regions.
Fragmented approach for licensed bands may become a bad precedent in future to micro optimize each band.



Sync raster
We have agreed minimum 20 MHz channel bandwidth for n104, so the minimum sync raster requirement is less than 11.16 MHz separation ((51 – 20) PRBs * 360 kHz) for adjacent sync frequencies. So the GSCN step size of 7 or less would work to support any 20 MHz channel position in the band.
Rel-15 sync raster design is already optimized w.r.t. the search time and power consumption of the UEs. The further optimization for 5 MHz raster and 20 MHz minimum channel bandwidth has a marginal benefit to reduce the number of sync candidates. Further, the sync signal detection without knowing available network coverage is likely done first in low bands used as coverage bands. The network scan for 6 GHz licensed bands would not be triggered often in the UE out of network coverage. Therefore, it is proposed to reuse the existing sync raster design the same as other licensed bands. The step size could be up to 7 to minimize the number of sync signal candidates in initial cell search.
In conclusion, it is proposed to use the step size 7 to relax the initial acquisition requirement, however, if there is any preference in the group to use the step size less than 7, that can be also considered. 
Proposal 2: SS block SCS is 30 kHz and Case C pattern for n104
Proposal 3: GSCN step size is 7 (or less).

Conclusion
We propose Option 1 in the WF [1].
Proposal 1: Channel raster for n104 is 15/30 kHz.
Proposal 2: SS block SCS is 30 kHz and Case C pattern for n104
Proposal 3: GSCN step size is 7 (or less).
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