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1 Introduction
In the last meeting it was agreed to have a RAN4 specific TR to capture the co-existence simulation results and the RF requirements development for the IAB node.
The TR number has not been issues yet but as some details have been agreed it is good to start on the content of the TR.
This TP to the TR capture the information on the antenna assumptions used in the simulation assumptions.
[bookmark: _GoBack]Errors in the antenna gain assumptions used in the original NR work meant that the antenna directivity required normalization due to the incorrect element gain assumptions. These errors were corrected in the assumptions for IAB simulations but there was still some confusion as to the derivation of the numbers. As such it is worthwhile to capture the derivation in the TR
Text proposal to TR 38.xxx v0.0.1
<START OF Text proposal>
x.x.x	Antenna configuration
x.x.x.1	General
Antenna gain is based on the antenna effective aperture and can be approximated by:
				
Where Aeff is the effective aperture and ea is the radiation efficiency.
We define arrays using the number of columns, rows, the separation between them as well as the definition of the element radiation pattern and its gain.
Clearly the element cannot be physically larger than the space between the elements and as such its maximum size (and hence its maximum gain) are limited by the array definition.
The physical size of the element also determines both its gain and its beam pattern.
The array spacing, the element gain and the element beam width must therefore all be aligned.
 x.x.x.2	FR1
The FR1 antenna is defined as:
Table x.x.x.2-1 FR1 BS antenna model for macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	 

	Antenna element horizontal radiation pattern (dB)
	 

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	5 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 8, 1) 
Note 1,2

	(dv, dh)
	(0.8λ, 0.5λ)

	Mechanical down tilt
	10°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.



The element spacing is and hence the maximum element size is 0.8λ, 0.5λ, this corresponds to an element gain or approx.:

The radiation pattern for the 0.8λ, 0.5λ element has a beam width of approx. 65° in elevation and 130° in azimuth.
By combining the element and array patterns this gives a composite gain of:
							
The assumptions can be verified by checking the composite array aperture gain

As the gains match the element definition is correct.

x.x.x.3 FR2
The FR2 BS antenna is defined as:
Table x.x.x.3-1. FR2 BS antenna model for macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	 

	Antenna element horizontal radiation pattern (dB)
	 

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	BS antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 8, 16, 1) 
Note 1,2

	(dv, dh)
	(0.5λ, 0.5λ)

	Mechanical down tilt
	10°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.



In this case the element spacing is and hence the maximum element size is 0.5λ, 0.5λ, this corresponds to an element gain or approx.:

The radiation pattern for the 0.5λ, 0.5λ element has a beam width of approx. 130° in elevation and 130° in azimuth.
By combining the element and array patterns this gives a composite gain of:
							
The assumptions can be verified by checking the composite array aperture gain

As the gains match the element definition is correct.
The UE antenna is defined as:
Table x.x.x.3-2. FR2 UE antenna model for macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	 

	Antenna element horizontal radiation pattern (dB)
	 

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	UE antenna configuration
	 (Mg, Ng, M, N, P) = (1, 1, 2, 2, 1) 

	(dv, dh)
	(0.5λ, 0.5λ)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees*
Fixed elevation: 90 degrees

	NOTE:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.



The element definition is the same as that of the BS but the array is smaller.
By combining the element and array patterns this gives a composite gain of:
							
The assumptions can be verified by checking the composite array aperture gain

As the gains match the element definition is correct.
<END OF Text proposal>

