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1 Introduction

A way forward on LOS link level models [1] was agreed in Busan meeting. It included the K-factor scaling as following.
“Proposal 4: The K factor will be scalable. Example values of K factor and guidelines on how to scale the K factor will be added to the TR.”

This contribution proposes the example values of K factor and the guidelines on how to scale it.
2 Discussion
The current LOS models (CDL-D/TDL-D and CLD-E/TDL-E) include fixed K factors [1]. They are defined per channel, but the tables show them per cluster/tap as shown in the table below.

Table 1. K-factors
	Model
	First cluster / tap
	Notes
	Per-channel K-factor

	CDL-D
	LOS -0.2 dB, Laplacian -13.5 dB
	K factor = -0.2 – -13.5 dB = 13.3 dB, power sum of -0.2 and -13.5 dB is 0 dB
	9.0 dB

	TDL-D
	0 dB, Rice K = 13.3 dB
	
	9.0 dB

	CDL-E
	LOS -0.03 dB, Laplacian -22.03 dB
	K factor = -0.03 – -22.03 dB = 22.0 dB, power sum of -0.03 and -22.03 dB is 0 dB
	9.3 dB

	TDL-E
	0 dB, Rice K = 22 dB
	
	9.3 dB


The scaling of the per-channel (narrowband) K factor can be done by adjusting the K factor of the first cluster/tap. Since the entire channel should be taken into account in the K factor calculation, the CDL model is a good starting point.
The K factor is calculated by adjusting the ratio of the LOS (specular) component to all Rayleigh faded components.
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Table 1 shows the per-channel K-factors of the channel models parameterized in the tables 7.7.1-4, 7.7.1-5, 7.7.2-4, and 7.7.2-5 (CDL-D, CDL-E, TDL-D, TDL-E). If a different K-factor is needed, power levels of all the clusters except LOS peak in the CDL model (table 7.7.1-4 or 7.7.1-5) are adjusted as following
	Model
	Table
	Equation for power scaling of all scattered paths (including cluster 1 Laplacian part).

	CDL-D
	7.7.1-4
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9[dB]

	CDL-E
	7.7.1-5
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9.3[dB]


For TDL models, the equations are as follows.
	Model
	Table
	Equation for power scaling of all delayed taps excluding tap#1.
	Equation for the Tap #1

	TDL-D
	7.7.2-4
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9[dB] 

	K1stTap[dB] = 13.3[dB] – Kdesired[dB] + 9[dB] 


	TDL-E
	7.7.2-5
	Pn,new[dB] = Pn,old[dB] – Kdesired[dB] + 9.3[dB] 

	K1stTap[dB] = 22[dB] – Kdesired[dB] + 9[dB] 



After adjusting the K-factor, the delay spread needs to be normalized again. This is done through the two steps below.
1) Calculate the actual r.m.s. delay spread after the K-factor adjustment.

2) Apply the delay spread scaling to obtain DS = 1 second.

Typical K-factor values can be found in Table 7.5-6 in TR 38.900. These are repeated here for convenience:

	Scenarios
	UMi – Street Canyon
	UMa

	
	LOS
	NLOS
	O-to-I
	LOS
	NLOS
	O-to-I

	K-factor (K) [dB]
	K
	9
	N/A
	
	9
	N/A
	

	
	K
	5
	N/A
	
	3.5
	N/A
	


	Scenarios
	RMa 
	Indoor-Office

	
	LOS
	NLOS
	LOS
	NLOS

	K-factor (K) [dB]
	K
	7
	N/A
	[0.84*log10(1+f)+2.12]
	N/A

	
	K
	4
	N/A
	[-0.58*log10(1+f)+6.19]
	N/A


As can be seen the K-factors are somewhat scenario-dependent with mean values ranging from 2-9 dB and standard deviations from 3.5-6 dB. 

3 Proposal
Proposal: The above procedure for K factor scaling and example K-factor values is added into the TR 38.900.
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