
2


[bookmark: _Toc491868096]TSG-RAN Working Group 4 (Radio) meeting #98-E	R4-2103109
Electronic Meeting, January 25th to February 5th 2021


Source:	Ericsson
Title:	TP to TR 38.921: Addition of in-door antenna parameters and correction to model in subclause 8.1
Agenda item:	10.1.4
Document for:	Approval

1. Introduction
At the last RAN4 meeting (RAN4#97-E) antenna parameters for indoor AAS base stations was discussed. Currently, parameter sets for Macro suburban, Macro urban and Micro urban is defined for the frequency range 6.425 to 10.500 GHz. In this contribution we present antenna parameters relevant for an In-door deployment scenario. In conjunction suggestions for some minor corrections is presented.      
At the end of this contribution a text proposal is attached for approval. The text proposal consists of two parts; Addition of antenna parameters for in-door deployment scenario and correction of antenna parameter definition in subclause 8.1.
This is a revision of R4-2101182.

2. Discussion
For the frequency range in mind it is reasonable to assume a dual polarized 4x4 URA (Uniform Rectangular Array) antenna with 0.5l element separation is representable for an in-door AAS base station. Currently, the array antenna model and corresponding description in TR 38.921, subclause 8.1 does not state explicitly how the element separation is selected for a specific design. Since the element separation is given in terms of wavelengths, it could be incorrectly understood that the element separation varies as function of frequency. The element separation is fixed for a specific product implementation. Typically, the design element separation is determined to guarantee grating lobe free operation for a specific steering range. Consequently, the element separation is set after the highest supported frequency. For in-door deployment of AAS base station several deployment scenarios can be considered, e.g. wall mounted, roof mounted, etc. For the study regarding extension of NR into 6 to 10 GHz it has been suggested to focus on the roof mounted case, where the array antenna panel in the roof with the normal pointing downwards towards the floor. 
For the roof mounted case, the horizontal coverage ranges are not relevant since the coverage is not limited to a specific sector. The same reasoning applies for the vertical coverage range, where no limitation is applied. Therefore, those parameters are not relevant for the in-door AAS base station deployment scenario. To clarify the placement of the base station a note is required in the parameter table.
In Table 2-1, a parameter set relevant for in-door AAS base station operating within the frequency range 6 to 10 GHz have been added to previously defined parameter sets. 

Table 2-1: AAS base station array antenna parameters relevant for 6 to 10 GHz 
	Parameter
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban
	Small cell Indoor

	Am (dB)
	30
	30
	30
	30

	SLAv (dB)
	30
	30
	30
	30

	3dB (deg.)
	90 
	90
	90
	90

	3dB (deg.)
	65
	90
	90
	90

	GE,max (dBi)
	6.4
	5.5
	5.5
	5.5

	LE  (dB)
	2.0
	2.0
	2.0
	2.0

	(M, N)
	(8, 16)
	(8, 16)
	(8, 8)
	(4, 4)

	dh (m)
	0.5
	0.5
	0.5
	0.5

	dv (m)
	0.7
	0.5
	0.5
	0.5

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

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

	Conducted power (before ohmic loss) per antenna element (dBm)
	22
	22
	16
	9

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




In conjunction of the introduction of indoor parameters, some general error corrections were fixed. The updates are summarized as:
1. In Table 8.1.1-1, update the definition of M and N to match the equations given in table 8.1.1-2.
2. In Table 8.1.2-1, update the parameter with respect to M and N definitions. 

3. Conclusion
At the end of this contribution a text proposal to TR 38.921, subclause 8.1 is attached for approval. The text proposal adds missing in-door AAS base station parameters and corrects errors in the antenna model.   
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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 determined by calculating the directivity from a given geometry including beam widths. The element directivity can be calculated based on the pattern described by Table 8.1.2-1 in dBi as:
		(8.1.2-1)
, where the peak directivity DE,max is calculated from given values on 3dB, 3dB, dh and dv as:
		(8.1.2-2)
, where Alin(,) is defined in linear scale as:
		(8.1.2-3)

Table 8.1.2-1: BS array antenna parameters 
	Parameter
	Macro
Sub-urban
	Macro
Urban
	Micro
Urban
	Small cell indoor

	Am (dB)
	30
	30
	30
	30

	SLAv (dB)
	30
	30
	30
	30

	3dB (deg.)
	90 
	90
	90
	90

	3dB (deg.)
	65
	90
	90
	90

	GE,max (dBi)
	6.4
	5.5
	5.5
	5.5

	LE  (dB)
	2.0
	2.0
	2.0
	2.0

	(M, N)
	(16, 8)
	(16, 8)
	(8,8)
	(4, 4)

	dh (m)
	0.5
	0.5
	0.5
	0.5

	dv (m)
	0.7
	0.5
	0.5
	0.5

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

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

	Conducted power (before ohmic loss) per antenna element (dBm)
	22
(Note 4)
	22
(Note 4)
	16
(Note 5)
	9
(Note 6)

	Mechanical downtilt (deg.)
	6
	10
	N/A
	N/A 
(Note 7)

	Note 1: MxN means there are M vertical and N horizontal elements
Note 2: LE is included in GE,max 
Note 3: The vertical coverage range includes the mechanical downtilt.
Note 4: The conducted power per element assumes 16x8x2 elements (i.e. power per H/V polarized element).
Note 5: The conducted power per element assumes 8x8x2 elements (i.e. power per H/V polarized element).
Note 6: The conducted power per element assumes 4x4x2 elements (i.e. power per H/V polarized element).
Note 7: Boresight direction is perpendicular to the ceiling.




[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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