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1. Introduction
This document discusses how to move forward with the channelization and synchronization raster remaining open issues.
2. Status from RAN4#100-e
The latest status of the channelization discussion is:
Agreement: For channel raster and sync raster, use Option 1C and Option 1D as starting point to seek the compromised solution.
To recap, those options are defined below.
· Option 1: Harmonize channelization between licensed and unlicensed bands
· Option 1C: No IEEE 802.11ad/ay alignment and floating channelization 
· Option 1D: Hybrid between IEEE and no IEEE alignment with fixed channelization depending on max spectrum utilization and better coexistence
3. Baseline that would allow full flexibility in channel location (Option 1C)
3.1	Allowing full flexibility for non-minimum channel bandwidths
Firstly it should be noted that:
· With a 120kHz SCS SSB GSCN raster granularity of 100MHz, full flexibility for channel locations would be enabled on channels of size: 400MHz.
· With a 480kHz SCS SSB GSCN raster granularity of 400MHz, full flexibility for channel locations would be enabled for channels of size: 800MHz – 2000MHz.
If full channelization flexibility would ONLY be required for non-minimum channel bandwidths, we can stop here and just define a GSCN raster of 1 GSCN location per 100MHz/400MHz for 120kHz/480kHz SSB SCS.
3.2	Allowing full channelization flexibility also for minimum channel bandwidths
The ONLY reason for a more granular GSCN raster is to allow full flexibility for channel locations on channels of minimum channel bandwidths (100MHz and 400MHz respectively) for each SSB SCS.
In order to allow this full flexibility for 100MHz channel bandwidth, a minimum granularity of 3 x 17.28MHz seems necessary, as 4 x 17.28MHz would require >97% channel occupancy to give full flexibility (which is unrealistic), with 270 GSCN locations across the 57-71GHz range. 
Scaling up for 480kHz SCS, this would lead to 12 x 17.28MHz, so 67 additional GSCN raster locations across the range. 
So this means a total of 337 GSCN locations across the range.
4. Fixed channelization approach (Option 1D)
A single fixed channelization across the 57-71GHz range would lead to a GSCN raster where a total of 140 + 35 = 175 GSCN locations are required (ensuring 1 GSCN location per channel) – so a 48% reduction in cell searching compared to Option 1C. Hence compared to Option 1C this is almost twice as UE battery-friendly from an idle mode cell search perspective. 
The usage of this optimal synchronisation raster would also depend on having a single channelization raster for the minimum channel bandwidths (100MHz and 400MHz) for each defined SSB SCS (120kHz, 480kHz). From document [1] at RAN4#100-e, it is not 100% clear whether a common baseline channel raster for the minimum channel bandwidths of each SCS is proposed for Alt-A and Alt-B approaches. We would appreciate clarification from the proponents on this. 
A “simplified” example of a common approach for 100MHz (2nd row) and 400MHz (3rd row) channelization which would fit both Alt-A and Alt-B is shown below, where the orange 100MHz/400MHz channels overlap with 2.16GHz IEEE channel boundaries (see 1st row) and would be utilized for the Alt-A approach but not utilized for the Alt-B approach in [1].
[image: ]
[bookmark: _GoBack]If however a shift in the “minimum” channel bandwidth locations was required for Alt-B versus Alt-A, then depending on the size of the shift, this may require additional GSCN locations to be defined. For larger channel bandwidths there would be no problem caused by a shift (as explained in section 3.1).
5. Possible GSCN location nullifying from Option 1C baseline
The benefits of Option 1C is full flexibility in channel location for minimum channel bandwidths. The benefits of Option 1D is that (if defined in the manner above) it could substantially reduce the amount of cell search required.
Taking a 3 x 17.28MHz raster as a baseline, if a fixed channelization were to be desirable e.g. for unlicensed spectrum, then it would be possible to nullify GSCN raster points from the baseline raster, whilst ensuring that one valid GSCN location is available within each channel. This would be similar to the NR-U approach for n46 and n96 where one GSCN location is defined per 20MHz channel.
This would be fully compatible with the Option 1C approach, as the UE would still implement the 3 x 17.28MHz approach, but could restrict its searching once it identifies that e.g. the unlicensed band is in use. 
The benefit here would be that the UE is able to “optionally” optimise cell search as a subset of the baseline full cell search, in particular in unlicensed spectrum where there may be many more standalone networks available, leading to frequent blind searches.
6. Proposal
Considering all of the above points, the following is proposed:
· Decide whether full flexibility even for minimum channel bandwidth channel locations is really required.
· A baseline GSCN raster granularity shall be no smaller than 3 x 17.28MHz for the 57-71GHz band.
· If a fixed channelization raster is agreed and defined for 57-71GHz band, then consider nullifying additional GSCN raster points, leaving a single GSCN location per minimum CBW channel location on the defined channel raster, to minimize UE cell searching effort.
7. References
[1]		R4-113159, On System Parameters in 60GHz (Intel)
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