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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN1 Channel Modeling Ad hoc meeting in Ljubljana, pathloss modeling was discussed for the first priority scenarios [1]. It was agreed the LOS pathloss in [2] can be used as a working assumption for further modeling work. To maintain consistency with the existing model in [3], a two range model was also adopted for LOS case for UMi and UMa. But the parameters of current LOS pathloss model need further amendment to ensure continuity across the break point distance dBP.
In this contribution, an amendment is proposed to ensure continuity of the LOS pathloss model working assumption.
[bookmark: _Ref129681832]Discontinuity of the break point distance and amendment
In [2]  it was agreed that, for LOS case the pathloss model below can be used as working assumption for each scenario.
The applicable frequency range of the PL formula is fL < fc < 100 GHz, where  fL=0.8 GHz.
	Scenarios
	Pathloss (dB, d in m and f in GHz.)
	σSF(dB)
	Range

	UMa
	



	4.1
4.1
	10m < d2D < d‘BP* 
d'BP < d2D <5000m 
hBS = 25m, 
1.5m ≦ hUT≦ 22.5m

	UMi
	Street Canyon
	



	3.76
3.76

	10m < d2D < d‘BP* 
d'BP < d2D <5000m 
hBS = 10m, 
1.5m ≦ hUT≦ 22.5m

	InH
	Indoor office
	

	3.02
	1-73m

	
	Shopping mall
	

	2.01
	0.5-149m


* As defined in 36.873,  d‘BP  = 4 h’BS h‘UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h’BS and h‘UT are the effective antenna heights at the BS and the UT, respectively. In UMi scenario the effective antenna heights h’BS and h‘UT are computed as follows: h’BS = hBS – 1.0 m, h‘UT = hUT–1.0 m, where hBS and hUT  are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m. In UMa scenario the effective antenna heights h’BS and h‘UT are computed as follows: h’BS = hBS – hE, h‘UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise.
For the current working assumption, the pathloss of the UMi and UMa are not continuous across the break point distance. There is jump of pathloss on the second range compared to first range. To amend this issue the parameters of second range can be amended as in (1) and (2) by introducing an additional height dependent component as in [4].

	.	(1)

	.	(2)
Additional height dependent component:

.	(3)
With the amendment, it can be observed in Figure 1 and Figure 2 that the pathloss is continuous across the break point distance. Compared to the existing 3GPP model (for UMi, hUT = 1.5m and hBS = 10m; for UMa, hUT = 1.5m, hBS = 10m, and hE = 1m), the averaged difference is 1.81dB for UMi and 1.25dB for UMa within the investigated distance range. Considering the additional new measurement data introduced for above 6 GHz compared to below 6 GHz model, the difference can be acceptable.
[image: ]
[bookmark: _Ref446657159][bookmark: _Ref447718027]Figure 1. LOS pathloss for UMa in 6GHz
[image: ]
[bookmark: _Ref447718032]Figure 2. LOS pathloss for UMi in 6GHz
Proposal: with the amendment in (1) and (2), the working assumption in [2] can be agreed.

Conclusions
In this contribution, an amendment is proposed to ensure continuity of the LOS pathloss model working assumption.  With the amendment, the following is proposed.
Proposal: the LOS pathloss in following table can be agreed.
The applicable frequency range of the PL formula is fL < fc < 100 GHz, where  fL=0.8 GHz.

	Scenarios
	Pathloss (dB, d in m and f in GHz.)
	σSF(dB)
	Range

	UMa
	

	4
	10m < d2D < d‘BP* 

	
	

	4
	d'BP < d2D <5000m 
hBS = 25m, 
1.5m ≦ hUT≦ 22.5m

	UMi
	Street Canyon
	

	4
	10m < d2D < d‘BP* 

	
	
	

	4

	d'BP < d2D <5000m 
hBS = 10m, 
1.5m ≦ hUT≦ 22.5m

	InH
	Indoor office
	

	3
	1m< d3D <100m

	
	Shopping mall
	

	2
	1m< d3D <150m


* As defined in 36.873,  d‘BP  = 4 h’BS h‘UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h’BS and h‘UT are the effective antenna heights at the BS and the UT, respectively. In UMi scenario the effective antenna heights h’BS and h‘UT are computed as follows: h’BS = hBS – 1.0 m, h‘UT = hUT–1.0 m, where hBS and hUT  are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m. In UMa scenario the effective antenna heights h’BS and h‘UT are computed as follows: h’BS = hBS – hE, h‘UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise.
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