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Background 
[bookmark: _GoBack]One major topic for discussion during development of the NR specifications was the sync raster and the related sync raster numbering (GSCN). The GSCN applicable to each band are documented in the RF specifications and the way these are derived is documented in TR 38.817-01. This paper proposes a correction to that method.
Discussion
In the present version of BS RF specifications TS 38.104 [2], the BS channel bandwidths and related guard bands are defined in subclause 5.3. The formula for calculating the minimum guard band needed for an RF carrier is 
 
where WGuard is the guard band, BWChannel is the BS channel bandwidth, NRB is the transmission bandwidth configuration (number of RBs) and Δf is the subcarrier spacing (SCS), see also Figure 1. Note that the full bandwidth of the NRB resource blocks is accounted for, being NRB ∙ 12 ∙ Δf. There is also an extra Δf/2 guard band on each side of the carrier. The reason for the extra guard is that the channel raster points are in general not at the center of a spectrum block allocation, but can end up within ±Δf/2 of the center due to the channel raster granularity.
[image: ]
Figure 1: Illustration of the relationship between the Guard band and Channel bandwidth, 
transmission bandwidth configuration and SCS.

The sync raster defines a number of possible positions of the SS block. For each band, a range of possible GSCN is listed in the UE and BS RF specifications. Subclause 4.3.1.5 in TR 38.817-01 [2] shows how this range is calculated.
The basis for the calculation is that the range should only include GSCN that correspond to SS blocks that completely fit within the channel bandwidth, accounting for guard bands needed. This range is defined based on the frequencies fmin and fmax, which are defined as follows
· fmin denotes the lowest frequency location of the SS block within a band after accounting for the guard band and the bandwidth between RE#0 of RB#0 and RE#0 of RB#10 of the SS block. 
· fmax denotes the high frequency location of the SS block within a band after accounting for the guard band and the bandwidth between RE#0 of RB#10 and RE#11 of RB#19 of the SS block.
The problem with this definition is that the statements “the bandwidth between RE#0 of RB#0 and RE#0 of RB#10” and “the bandwidth between RE#0 of RB#10 and RE#11 of RB#19” are ambiguous. If it is simply the frequency separation between the subcarriers referenced, they will be 10 ∙ 12 ∙ Δf and (10 ∙ 12 – 1) ∙ Δf respectively. This means that the total bandwidth accounted for the SSB is (20 ∙ 12 – 1) ∙ Δf, i.e. one SCS is missing. The reason is that the bandwidth is calculated as separation between the subcarrier centers, rather than the width of all subcarriers that make up the SSB.
This can be compared with the guard band definition for channel bandwidth, which clearly accounts for the width of all subcarriers. The text in TR 38.817-01 [2] should be modified to reflect this. An erroneous assumption could lead to incorrect ranges of GSCN being derived in the future, in the case where the SS can be placed without any guard band adjacent to the edge of of a new operating band being introduced.
NOTE: For the present list of NR bands, all GSCN ranges calculated seem to be correct.
To solve the problem, the definitions of fmin and fmax, can bew modified as follows
· fmin denotes the lowest frequency location of the SS block within a band after accounting for the guard band and the bandwidth between encompassing the width of all subcarriers from RE#0 of RB#0 and to the centre of RE#0 of RB#10 of the SS block. 
· fmax denotes the high frequency location of the SS block within a band after accounting for the guard band and the bandwidth between from the centre of RE#0 of RB#10 and encompassing the width of all subcarriers until RE#11 of RB#19 of the SS block.
The spread sheet for deriving the GSN ranges in [3] also needs to be updated accordingly.
Summary
This paper described an anomaly of how GSN ranges are calculated for operating bands. While this does not impact any of the existing bands, it is important that the description for calculating the GSCN ranges is updated, for correct application when future bands are added.
A CR for TR 38.817-01 is provided in [4].
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