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7.6.1	Oxygen absorption
Oxygen absorption loss is applied to the cluster responses generated in Step 11 in Section 7.5. The additional loss, OLn(fc) for cluster n at centre frequency fc is modelled as:

	 [dB]	(7.6.1-1)
where:
-	α(fc) is frequency dependent oxygen loss (dB/km) characterized in Table 7.6.1-1;
-	c is the speed of light (m/s); and d3D is the distance (m) ;
-	τn: is the n-th cluster delay (s) in Step 11 in Section 7.5;
-	τΔ is 0 in the LOS case and min(τn') otherwise, where min(τn') is the minimum delay in Step 5.
For centre frequencies not specified in this table, the frequency dependent oxygen loss α(fc) is obtained from a linear interpolation between two loss values corresponding to the two adjacent centre frequencies of the centre frequency fc.
Table 7.6.1-1 Frequency dependent oxygen loss α(f) [dB/km]
	Frequency f (GHz)
	α(f)
[dB/km]

	0-52
	0

	53
	1

	54
	2.2

	55
	4

	56
	6.6

	57
	9.7

	58
	12.6

	59
	14.6

	60
	15

	61
	14.6

	62
	14.3

	63
	10.5

	64
	6.8

	65
	3.9

	66
	1.9

	67
	1

	68-100
	0



For large channel bandwidth, first transform the time-domain channel response of each cluster (all rays within one cluster share common oxygen absorption loss for simplicity) into frequency-domain channel response, and apply the oxygen absorption loss to of centre the cluster’s frequency-domain channel response for frequency fc+ Δf within the considered bandwidthis first applied to each ray responses. The additionaloxygen loss, OLu,s,n,m(fc+ Δf) for ray m within cluster n at frequency fc+ Δf is modelled as:


	 [dB],	(7.6.1-2)
where:
-	α(fc+ Δf) is the oxygen loss (dB/km) at frequency fc+ Δf characterized in Table 7.6.1-1. Note that Δf is in [-B/2, B/2], where B is the bandwidth. Linear interpolation is applied for frequencies not provided in Table 7.6.1-1.;
-	speed of light (m/s); and d3D is the distance (m)
-	delay of ray m in cluster n between Rx antenna element u and Tx antenna element s
-	0 in the LOS case and min(τn') otherwise, where min(τn') is the minimum delay in Step 5.
Then transform the time-domain channel response containing all rays in all clusters into a single frequency-domain channel response, and apply the square root of frequency-dependent oxygen absorption loss modifying factor to the frequency channel coefficient of each subcarrier in the large channel bandwidth. The oxygen loss modifying factor of frequency f is calculated by α(f)-α(fc) [dB].
The final frequency-domain channel response is obtained by the summation of frequency-domain channel responses of all clusters.
Time-domain channel response is obtained by the reverse transform from the obtained frequency-domain channel response.
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