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1. Introduction
At the last RAN4 meeting (RAN4#95-e) base station antenna array parameters needed for the simulation campaign part of the SI was agreed [1, 2, 3]. 
In this contribution a text proposal has been created based on agreements from last meeting regarding base stations antenna array simulation parameters applicable for the simulation campaign part of the SI. The text proposal is attached at the end on this contribution and is presented for approval.
This is a revised version of R4-2010180. 

2. Discussion
The antenna parameters agreed last meeting in [1] is captured in Table 2-1.  
Table 2-1: BS array antenna parameters 
	Parameter
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban

	Am (dB)
	30
	30
	30

	SLAv (dB)
	30
	30
	30

	3dB (deg.)
	90 
	90
	90

	3dB (deg.)
	65
	90
	90

	GE,max (dBi)
	6.4
	5.5
	5.5

	LE  (dB)
	2.0
	2.0
	2.0

	(M, N)
	(16, 8)
	(16, 8)
	(8,8)

	dh (m)
	0.5
	0.5
	0.5

	dv (m)
	0.7
	0.5
	0.5

	Horizontal coverage range (deg.)
	+/- 60
	+/- 60
	+/- 60

	Vertical coverage range (deg.)
	90 to 100
	90 to 120
	90 to 120

	Total Radiated Power (dBm)
	46
	46
	[41 or 37]

	Mechanical downtilt (deg.)
	6
	10
	N/A

	Note 1: MxN means there are M vertical and N horizontal elements
Note 2: LE is included in GE,max
Note 3: TRP includes the powers from two polarizations



To align with parameters for the frequency range below 6 GHz, communicated to ITU-R in [2] it is suggested to add a separate parameter for mechanical tilt. The values for mechanical tilt are deployment specific and aligned with the earlier mentioned LS response.
The array antenna model developed for AAS BS in TR 38.840 has been improved and captured in TR 38.820. For report completeness and also according to 3GPP drafting rules the array antenna model is copied from TR 38.820 into TR 38.921.





3. Conclusion
A complete text proposal for TR 38.921 including the array antenna model and applicable BS antenna parameters is attached at the end of this contribution. The text proposal adds array antenna model in subclause 8.1.1 and array antenna parameters in subclause 8.1.2. For BS a reference is added in subclause 4.2.3 to antenna characteristics to be used during the simulations.   
The text proposal is presented for approval.
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TEXT PROPOSAL:
[bookmark: _Toc346003828][bookmark: _Toc494384414]4.2.3		Antenna and beam forming pattern modelling
TBD.
The BS antenna is modelled as described in subclause 8.1.1 using parameters for different BS deployments listed in subclause 8.1.2.



TEXT PROPOSAL:
[bookmark: _Toc36804973]8.1	BS antenna characteristics
8.1.1		Array antenna model
In Table 8.1.1-1, the parameters used by the parameterized array antenna model are described.
Table 8.1.1-1: Parameters of the parameterized array antenna model
	Parameter
	Symbol
	Unit

	Front to back ratio
	Am
	dB

	Side lobe suppression
	SLAv
	dB

	Horizontal HPBW
	3dB
	Degrees

	Vertical HPBW
	3dB
	Degrees

	Array element peak gain
	GE,max
	dBi

	Number of radiating elements rows and columns
	(M, N)
	Integer

	Horizontal element separation
	dh
	m

	Vertical element separation
	dv
	m

	Electrical down-tilt angle
	etilt
	Degrees

	Electrical scan angle
	escan
	Degrees



The parameterized antenna model is built around array antenna model where the element factor, array factor and linear phase progressing is characterized as described by equations in Table 8.1.1-2. 
Table 8.1.1-2: Array antenna model details
	Description
	Equation
	Unit

	Peak normalized element radiation pattern
	
	dB

	Peak gain normalized element radiation pattern
	

	dBi

	


Composite array radiation pattern
	 
, where 


	



dBi



8.1.2		Array antenna parameters
In Table 8.1.2-1, base station array antenna parameters for different deployment scenarios is listed. Element parameters have been selected to produce correct element peak gain.
Table 8.1.2-1: BS array antenna parameters 
	Parameter
	Rural
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban

	Am (dB)
	N/A
	30
	30
	30

	SLAv (dB)
	N/A
	30
	30
	30

	3dB (deg.)
	N/A
	90 
	90
	90

	3dB (deg.)
	N/A
	65
	90
	90

	GE,max (dBi)
	N/A
	6.4
	5.5
	5.5

	LE  (dB)
	N/A
	2.0
	2.0
	2.0

	(M, N)
	N/A
	(16, 8)
	(16, 8)
	(8,8)

	dh (m)
	N/A
	0.5
	0.5
	0.5

	dv (m)
	N/A
	0.7
	0.5
	0.5

	Horizontal coverage range (deg.)
	N/A
	+/- 60
	+/- 60
	+/- 60

	Vertical coverage range (deg.)
	N/A
	90 to 100
	90 to 120
	90 to 120

	Total Radiated Power (dBm)
	N/A
	46
	46
	37

	Mechanical downtilt (deg.)
	N/A
	6
	10
	N/A

	Note 1: MxN means there are M vertical and N horizontal elements
Note 2: LE is included in GE,max 
Note 3: TRP includes the powers from two polarizations
Note 4: The vertical coverage range includes the mechanical downtilt.



[bookmark: _Toc36804974]8.2	UE antenna characteristics
The outcome of the RAN4 study for collecting technical background information relevant for the frequency range 7 to 24 GHz indicated that the frequency range 7.25-[10-13] GHz would have “FR1 like” requirements, and as such we can assume that in the 10-10.5GHz range this applies. The UE will most likely therefore have a conducted interface with an assumed isotropic radiation pattern antenna and no beam forming.
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