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1.	Introduction
The study item on IMT parameters for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz was approved at TSG RAN#87-e [1]. The purpose of this study item is to study the IMT parameters relevant for sharing and compatibility for the following frequencies:
-	6425-7025MHz and 7025-7125MHz.
-	10000-10500MHz.
This study item aims as answering requests from ITU-R WP5D regarding NR in these frequencies for IMT [2]. One set of parameters requested by ITU-R WP5D are the BS antenna characteristics in these frequencies. The BS antenna characteristics below 5GHz and between 6.425 to 10.5 GHz were included in the reply LSs to ITU-R WP5D in RAN4#95-e [3] and RAN4#96-e [4], respectively. The indoor AAS BS antenna characteristics are stated as “N/A” in both reply LSs in [3,4]. The WF on the coexistence simulation results which include a work plan for indoor simulation was agreed in RAN4#97-e [5], and the indoor AAS BS antenna characteristics were agreed through email discussion according to the agreed work plan.
This contribution provides the proposals of indoor BS antenna characteristics for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz according to the downlink and uplink coexistence simulation results provided in [6,7].

2.	Discussion
The indoor hotspot simulation results of the downlink SINR of the victim UE with Omni-directional BS Antenna at 7GHz and 10GHz carrier frequency are provided in Figures 1 and 2 below. It can be seen from the figures that in both cases up to 25dB downlink SINR can be provided using 24dBm BS conducted output power (as agreed in [8]) which would not be enough to support higher order modulation usually expected in indoor hotspot scenario.
[bookmark: _Hlk60833589][image: ]
Figure 1: Indoor Hotspot DL SINR of victim UE at 7GHz (omni-directional antenna)
[image: ]
Figure 2: Indoor Hotspot DL SINR of victim UE at 10GHz (omni-directional antenna)
On the other hand, the indoor hotspot simulation results of the downlink SINR of the victim UE with AAS BS at 7GHz and 10GHz carrier frequency are provided in Figures 3 and 4 below. It can be seen from the figures that in both cases enough downlink SINR (up to 60dB) can be provided using 24dBm BS conducted output power (as agreed in [8]) together with AAS BS beamforming, considering an additional 3dB gain is added to the total beamforming gain to account for the two polarization directions.
[bookmark: _Hlk60833605][image: ]
Figure 3: Indoor Hotspot DL SINR of victim UE at 7GHz (AAS)
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Figure 4: Indoor Hotspot DL SINR of victim UE at 10GHz (AAS)

Therefore, it is proposed to include the indoor AAS BS antenna characteristics that were agreed through email discussion and applied in the simulation into TR 38.921 [9] and further reply LS to ITU-R WP5D.

3.	Conclusion
This contribution provides the proposals of indoor BS antenna characteristics for frequency ranges 6.425-7.125GHz and 10.0-10.5GHz according to the downlink and uplink coexistence simulation results provided in [6,7].
It is proposed to include the indoor AAS BS antenna characteristics that were agreed through email discussion and applied in the simulation into TR 38.921 [9] and further reply LS to ITU-R WP5D.
The text proposal to include the indoor AAS BS antenna characteristics into TR 38.921 is provided below for approval.

4.	Text proposal
[bookmark: _Toc5942621]<Start of text proposal>
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
	0.5l

	dv (m)
	0.7
	0.5
	0.5
	0.5l

	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 (Note 6)

	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: Boresight direction is perpendicular to the ceiling.



<End of text proposal>
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