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1 Introduction
The LS RP-200042 requests information on some new IMT frequency bands 6 425-7 025 MHz, 7 025-7 125 MHz and 10.0-10.5 GHz which are discussed in separate agenda item. But also consideration of parameters for existing bands, 470-694 MHz, 694 960 MHz, 1 710-1 885 MHz, 1 885-1 980 MHz, 2 010-2 025 MHz, 2 110-2 170 MHz, 2 500 2 690 MHz, 3 300-3 400 MHz, 3 600-3 800 MHz, 4 800-4 990 MHz some of which have been replied to in the past and many of which are covered by generic FR1 requirements.
LS reply to WP5D have been discussed in last RAN4#94e-Bis meeting and the WF was approved in [2]. This paper provide further discussion on the remaining issues.
2 Discussion
For IMT parameters, open issues are BS average output power and UE average output power. For the BS the average output power (conducted or TRP) is the same meaning as 4.5 Maximum output power, note for EIRP in any direction this is not necessarily the case, the peak EIRP is related to the array gain whereas the average EIRP is more closely related to the element gain. For UE the average output power is related the deployment scenario. Hence single value might not be possible for reply. It can be simulated once the deployment parameters are decided. We think the two parameters are not needed for the reply to WP5D. Similar proposal is approved for frequency range 6.425-7.125GHz and 10.0-10.5GHz [3].
On AAS BS antenna characteristics, it was agreed to provide the parameters for frequency range 1710 – 4990 MHz. Two set of antenna parameters might be necessary
2. Around 2GHz
As with sub 1 GHz for the non-AAS assumptions we have to look back to TR 36.942.
The AAS simulation work was done assuming frequencies around 2GHz, and the goal was that a minimum equivalent protection and performance was offered.
Antenna definitions and assumptions are captured in TR 37.840 and TR 37.842. Initial investigations were on single column antennas of the same size as typical passive antennas with additional investigations of multiple column antennas up to 4 columns
Table 2-1 Beamforming antenna characteristics for around 2GHz
	
	
	Comments

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101

	1.2
	Element gain  (dBi)
	5.8dB

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	90º for H
65º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30dB

	1.5
	Antenna polarization 
	Dual polarized: Linear ±45º

	1.6
	Antenna array configuration (Row × Column)
	8x4

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5λ for H
0.9λ for V

	1.8
	Array Ohmic loss (dB)
	2dB 

	1.9
	Conducted power (before Ohmic loss) per antenna element 
	43 to 46 dBm TRP

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	3 sector



2. Above 2.5 GHz
Higher frequency operating bands which have been analysed since the original AAS work, the higher frequency (and hence smaller antenna) and the fact they are TDD has made them interesting for AAS. In general analysis has assumed larger antennas geometries with up to 8 columns.
Initial estimations used similar vertical definitions to the 2GHz antenna where the vertical gain was based on approx. 8 to 10 elements with a 0.9λ spacing. The wide spacing in the vertical dimensions leads to grating lobes that do not greatly degrade the mobile network, but can cause excessive interference to satellite if they are close in frequency. As such later responses have favoured maintaining the total vertical dimensions but using more elements at closer spacing to achieve it. For the case without coexistence with satellite, the parameters in LS to ITU on 3300-3400 MHz (RP-182783) can be used.
Table 2-2 (Option 1): Beamforming antenna characteristics for above 2.5 GHz below 5 GHz
	
	
	Comments

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101

	1.2
	Element gain  (dBi)
	5.8dB

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	90º for H
65º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30dB

	1.5
	Antenna polarization 
	Dual polarized: Linear ±45º

	1.6
	Antenna array configuration (Row × Column)
	8x8

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5λ for H
0.9λ for V

	1.8
	Array Ohmic loss (dB)
	2dB

	1.9
	Conducted power (before Ohmic loss) per antenna element 
	43 to 46 dBm TRP

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	3 sector



Table 2-3 (Option 2): Beamforming antenna characteristics for above 2.5 GHz below 5 GHz
	
	
	Comments

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101

	1.2
	Element gain  (dBi)
	3.5dB

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	90º for H
90º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30dB

	1.5
	Antenna polarization 
	Dual polarized: Linear ±45º

	1.6
	Antenna array configuration (Row × Column)
	[bookmark: _GoBack]16x8

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5λ for H
0.5λ for V

	1.8
	Array Ohmic loss (dB)
	2dB

	1.9
	Conducted power (before Ohmic loss) per antenna element 
	43 to 46 dBm TRP

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	3 sector



3 Conclusion
This paper provides further discussion on the remaining issues.
Proposal 1：The two parameters (BS average output power and UE average output power) are not needed for the reply to WP5D
Proposal 2: Beamforming antenna characteristics for around 2GHz is shown in Table 2-1.
Proposal 3: Beamforming antenna characteristics for above 2.5 GHz is shown in Table 2-2 and 2-3.
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