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[bookmark: _Ref91604054]Introduction
The WI ([1]) on introducing new licensed band(s) in the 6 GHz was on hold, waiting for inputs from Regulators to start the work. 
In RAN#94-e meeting, RAN received a LS ([2]) from RCC informing 3GPP of the approval of “RCC Recommendation 1/21 Harmonization of the technical conditions for 5G-NR/IMT-2020 systems in the RCC countries in the frequency band 6 425-7 125 MHz or in its portions which contains the required regulatory requirements”. It was then agreed to immediately start the specification work of this new 6GHz licensed band, answering RCC request. 
In last RAN4#102-e meeting, a Way Forward ([4]) has captured the remaining open issues on channel and sync raster. This contribution is further discussing those remaining open issues.
Discussion 
[bookmark: _Ref101260871]Channel raster
In last RAN4 meeting, following channel raster options were discussed: 
· Option 1: 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



· Option 2: 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}.
In NR, the channel raster defines the frequency position of the NR carrier. Unlike LTE, the channel raster doesn’t determine the frequency locations that UE shall search in the initial access procedure. There is so minimum performance impact in specifying a channel raster with a fine granularity.
The option 2 has the following major drawbacks:
· Definition is complex, very different from any existing channel raster definition. 
· It doesn’t provide any flexibility in the channel arrangement. It would strictly comply with the band definition as specifed in RCC Recommendation but, if any other Regulator would define another band plan, even with very little differences in the band arrangement (e.g. shift other than 5 MHz, block size, ...), this option would most likely not be relevant anymore. And the consequence is that another band might have to be specified. 
· The approach is very similar to NR-U’s channel raster definition, where the channel allocation has been specified in 802.11ax standard and would then be used by all WiFi deployment worldwide in the 6 GHz band. But this is most likely not the case for the new 6 GHz licensed band: other interested Administrations might define a different channel arrangement than RCC’s one to better suit with their own spectrum constrains.
· Another complex definition will be needed for 30kHz SCS.
Observation1: The NR-U approach for channel and synchronization raster is motivated by the fact that 802.11ax standard has specified a fixed channel allocations that would be used worldwide when deploying WiFi in the 6 GHz band.

Observation2: Other Administrations than RCC have shown interest for a licensed 6GHz band but only RCC channel arrangement is known per today. RAN4 shall take this aspect into account when specifying the new 6 GHz licensed band.

Based on the above observations and noting that Regulators other than RCC have also shown interests for that upper 6 GHz band for licensed operations (e.g. China, Europe, Africa,...), we make the following proposal: 

Proposal1: Specify upper 6GHz licensed band channel raster according the following table: 
	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



Synchronization raster
In last RAN4 meeting, following sync raster options were discussed: 
· Option 1: 
· SS block: 30kHz SCS– Case C pattern
· Step size value from [1 to 7].
· Option 2:
· SS block: 30kHz SCS– Case C pattern
· Based on ~ 5MHz channel raster and the raster entries are FFS
As the cell search is based on the synchronization raster, the step size of the sync raster should be chosen as a good compromise between the expected frequency blocks size and the flexibility to place the SSB inside the NR carrier. 

The option 2 is proposing a similar approach than for NR-U, specifying a list of GSCN values, not following the ”usual” NR scheme which is based on a regular suite of GSCN values as proposed with option 1. 

As already explained before (2.1), the NR-U approach is motivated by the fixed channels allocation in 802.11ax standard for the 6 GHz band which would be then valid worldwide, for any 802.11ax deployment. And this is not the case for the new 6 GHz licensed band: some Administrations (other than RCC) have shown interest for that licensed band but, so far, only RCC band arrangement is known. RAN4 shall then take into account this aspect, not strictly following RCC band arrangement.


One argument with option 2 is to reduce the UE search time by considering blocks of 5 MHz. But, as GSCN is spaced every 1.44 MHz (bands in 3-24 GHz range), similar performance could also be achieved with GSCN step size of 3 or 4. 
To preserve a good flexibility in placing the SSB while improving UE cell search time (by 66% comparing to a step size of 1), we would make the following proposal:
Proposal2: Specify the new 6 GHz licensed band n104 sync raster according the following:
· SS block: 30kHz SCS– Case C pattern
· Step size value: 3 (note that 4 or 5 would also be acceptable).



Conclusion
In this contribution, we further discussed the remaining open issues for the new 6GHz licensed band n104. We made following proposals.
Observation1: The NR-U approach for channel and synchronization raster is motivated by the fact that 802.11ax standard has specified a fixed channel allocations that would be used worldwide when deploying WiFi in the 6 GHz band.

Observation2: Other Administrations than RCC have shown interest for a licensed 6GHz band but only RCC channel arrangement is known per today. RAN4 shall take this aspect into account when specifying the new 6 GHz licensed band.

Proposal1: Specify upper 6GHz licensed band channel raster according the following table: 
	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



Proposal2: Specify the new 6 GHz licensed band n104 sync raster according the following:
· SS block: 30kHz SCS– Case C pattern
· Step size value: 3 (note that 4 or 5 would also be acceptable).
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