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1 Background
In this contribution we discuss possible modifications to the channel raster and spacing; items are applicability of requirements for bands supporting multiple channel rasters, the need for a 30 kHz raster and the specification of the CA channel spacing and the applicability of requirements.  
2 Nominal carrier spacing

RAN4 requirements apply at nominal carrier spacing for non-CA, e.g. the spacing between the wanted signal and interfering/victim signals. This could be inferred from a gerenal clause (e.g. the general part of clause 5), but the applicability of requirements for operating bands with multiple rasters defined should be staterd
Selectivity requirements like ACS requirements apply for  the same for wanted signal and interferer (and in-band blocking), regardless of the channel raster. One possible resolution that the UE shall meet the minimum requirements for the nominal channel spacing corresponding to each supported channel raster in a band with all carriers on one and the same raster (e.g. the wanted signal is on a 30 kHz the interferer is one the same 30 kHz raster. A similar principle would apply for CA with its nominal channel spacing(s).
The three offsets added for the 15 and 30 kHz should also be clarified: only one of the offsets apply. The changes could look like follows:
5.4.1
Channel spacing
5.4.1.1
Channel spacing for adjacent NR carriers

Minimum requirements of transmitter or receiver characteristics with adjacent carriers configured apply at the nominal channel spacing unless otherwise stated. The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent NR carriers is defined as following:

-
For NR operating bands with 100 kHz channel raster,


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2

-
For NR operating bands with 15 kHz channel raster,


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-5kHz, 0kHz, 5kHz}

-
For NR operating bands with 30 kHz channel raster,

Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-10kHz, 0kHz, 10kHz}

such that the nominal channel  spacing is a multiple of the channel raster with BWChannel(1) and BWChannel(2) the nominal channel bandwidths of the two respective NR carriers. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.

A UE supporting an operating band shall meet the minimum requirements for each nominal channel spacing that corresponds to a channel raster specified for the said operating band with the carriers positioned on one and the same raster.
3 CA (nominal) carrier spacing

The use of a 30 kHz channel raster for carriers only using 30 kHz SCS is somewhat unclear, but expressing the CA channel spacing in multiples of 30 kHz is beneficial for this allows implementations with common FFT. This is useful for UE not supporting mixed numerology. In practice one would therefore configure carrier spacings as multiple of 15 or 30 kHz to support these UEs. The implications of a spacing based on 60 kHz, should this be the largest SCS, is marginalfrom an implementation perspective (still multiple of 15 and 30 kHz), but also implies that several sets of requirements would apply. 
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[image: image1.wmf])

,

max(

2

1

m

m

=

n

 each generate a different CA channel spacing depending on the SCS used. It makes more sense to replace max with min, this means up to two sets: 15 kHz and 30 kHz that all UE must support (and the only possible SSB SCS) and the use of acommon FFT is still possible.
The changes would be as follows;
5.4A.1
Channel spacing for CA

For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing between two adjacent NR component carriers is defined as the following unless stated otherwise:

For NR operating bands with 100 kHz channel raster:
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For NR operating bands with 15 kHz channel raster:
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with 

 n = MIN (12)
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective NR component carriers according to Table 5.3.2-1 with values in MHz, the GBChannel(i) is the minimum guard band defined in sub-clause 5.3.3 while µ1 and µ2 are the respective minimum subcarrier spacing configured for any transmission in the uplink or downlink direction on the component carrier as defined in TS 38.21. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common multiple of channel raster and sub-carrier spacing less than the nominal channel spacing to optimize performance in a particular deployment scenario.
For intra-band non-contiguous carrier aggregation with carriers positioned one and the same channel raster, the channel spacing between two NR component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this subclause.
Then add the following (the UE shall meet the requirements for all possible nominal carrier spacings in the band, with all component carrier located on a given raster.
A UE supporting intra-band contiguous carrier aggregation shall meet the minimum requirements for each nominal channel spacing that corresponds to a channel raster specified for the said operating band with the component carriers positioned on one and the same raster.
4 Is the 30 kHz channel raster really needed?

The 30 kHz channel was introduced for carriers only using an SCS of 30 kHz for all transmissions. The benefit of positioning such carriers on a 30 kHz raster is somewhat unclear. The UE must support 15 and 30 kHz SCS in any case. 

The 30 kHz raster applies to carriers only using 30 kHz SCS:

In frequency bands with two ΔFRaster, the higher ΔFRaster applies to channels using only the SCS that equals the higher ΔFRaster.
but the use of the 15 kHz raster is presumably not precluded (every other point coincides). Perhaps remove the limitation?
5.4.2.3
Channel raster entries for each operating band

The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in Table 5.4.2.3‑1, using the channel raster to resource element mapping in subclause 5.4.2.2.

For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <20>.

For NR operating bands with 15 kHz channel raster below 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {3,6}. Every Ith NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as < I >.

For NR operating bands with 15 kHz channel raster above 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {1,2}. Every Ith  NR‑ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <I>.


What if a 30 kHz cell is adjacent to another using an SCS of 15 kHz, then the latter would also be forced to be on the 30 kHz raster since the nominal spacing is a multiple of 30 kHz (the raster).
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