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1	Background 

· As explained in [1], the configured Nominal Channel Spacing (NCS) for NR-U frequency band may not always meet the NCS defined by equations for NR bands of:
· Clause 5.4A.1 for intra-band CA operation (downlink CA and/or uplink CA),
· Clause 5.4.1.1 for adjacent carriers.

· There is a risk that a UE compares the theoretical NCS defined in the above-mentioned clauses with the actual spacing as configured by the network and may conclude that, for certain component carrier configurations, the cell does not comply to the rules for intra-band contiguous CA operation. The risk is that the UE may reject initial attach by concluding the cell is configured for non-contiguous CA operation, a mode which is not supported by NR-U in Release 18 in bands n46, n96 and n102.
  
· RAN4 may consider two ways to address this concern [1].

· Option 1: For NR-U bands, introduce an exception rule to the NR NCS. In [1] it is proposed to capture this exception by introducing a maximum deviation from the NR NCS equations,

· Option 2: Define a new set of NCS equations specific to NR-U operation.

· Even though option 2 may address the issue, this WF proposes to adopt option 1 for the following reasons:
· Option 1 has minimum impact on UE design since the NR NCS equations are not changed. The concept of maximum deviations implies that UE only has to perform a comparison check between theoretical NCS and configured NCS,
· RAN4 strived to specify NR-U like any other NR bands. Option 2 would require a new set of NCS equations that is specific to NR-U. In that respect option 1 has minimum impact on the technical specifications. 
2 Way forward 
Proposal 1: For clause 5.4.1.1, adopt the changes highlighted in light blue below.   
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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+{-5 kHz, 0 kHz, 5 kHz} for ∆FRaster equals 15 kHz
Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2+{-10 kHz, 0 kHz, 10 kHz} for ∆FRaster equals 30 kHz
where BWChannel(1) and BWChannel(2) are the 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.
For NR bands restricted to operation with shared-spectrum channel access, the maximum deviation from the nominal channel spacing is [40] kHz.


Proposal 2: For clause 5.4.1.1, adopt the changes highlighted in light blue below.   
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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 a 100 kHz channel raster:


while for NR operating bands without a 100 kHz channel raster:


with
n = µ0
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, μ0  is the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for the said μ value with μ as defined in TS 38.211. In case there is no common μ value for both of the channel bandwidths, μ0=1 is selected and GBChannel(i) is the minimum guard band for channel bandwidth i according to Table 5.3.3-1 for μ=1 with μ as defined in TS 38.211.
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 contiguous carrier aggregation in NR bands restricted to operation with shared-spectrum channel access, the maximum deviation from the nominal channel spacing is [300] kHz.

For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriers in different sub-blocks shall be larger than the nominal channel spacing defined in this clause.
3 References
R4-2405959 "On NR-U Nominal Channel Spacing", Skyworks Solutions Inc, Nokia, 3GPP TSG RAN WG4 Meeting #110bis, Changsha, China, April 15th – 19th 2024.
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