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1.	Introduction
[bookmark: _Hlk67504958]The SI on IMT parameters for 4400 to 4800 MHz, 7125 to 8400 MHz and 14800 to 15350 MHz was approved at TSG RAN#103 [1]. One of the objectives of this SI is to study the IMT parameters relevant for sharing and compatibility for 14800 to 15350 MHz frequency range.
It is stated in the ‘Justification’ of the approved SID that:
	Previous work e.g., SI outcomes on 7 to 24 GHz as captured in TR 38.820 or 6 to 10 GHz parameters as captured in TR 38.921 may be taken to account, as needed.



This topic was discussed at TSG RAN4#110bis and the WF was agreed [2].
This contribution further discusses the BS antenna parameters base on the agreed WF.

2.	Discussion
The proposals from different companies on the BS antenna parameters in 14800 to 15350 MHz are listed in the WF.
	Issue 3-4 Initial views on BS array size 
· Option 1: 1024 elements
· Option 2: 2048 elements
· Option 3: Other sizes

Issue 3-5 Initial views on BS sub-array architecture
· Option 1: No sub-arrays
· Option 2: Sub array size 2
· Option 3: Sub array size 3
· Option 4: Sub-array size 4
· Option 5: Sub-array size 6
· Option 6: Sub-array size 8
· Option 7: Sub-array size 12



Different antenna pattern will be generated by the sub-array model options list above, and another main factor that decides the antenna pattern generated by AAS is the beamforming direction (to which direction the beam is formed by the AAS).
Since the carrier frequency in 14800 to 15350 MHz is about double of that in 7125 to 8400 MHz, the propagation loss in 14800 to 15350 MHz in urban macro area will be around 6 dB higher than that in 7125 to 8400 MHz. Therefore, the antenna characteristics in 14800 to 15350 MHz will need to cover around 6 dB propagation loss difference if the same cell coverage as in 7125 to 8400 MHz is targeted.
Figures 1 and 2 below show the horizontal and vertical antenna patterns at the azimuth angle of 0° and the vertical angle of 100° when 16x16 sub-arrays (1024 elements with sub-array size 4) is used to form a beam pointing at the azimuth angle of 0° and the vertical angle of 100° together with 6° mechanical downtilt (i.e., 4° electrical downtilt).
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Figure 1: Horizontal antenna pattern with 16x16 sub-arrays (1024 elements with sub-array size 4) pointing at 0°.
[image: ]
Figure 2: Vertical antenna pattern with 16x16 sub-arrays (1024 elements with sub-array size 4) pointing at 100°.


Figures 3 and 4 below show the horizontal and vertical antenna patterns at the azimuth angle of 0° and the vertical angle of 100° when 16x32 sub-arrays (2048 elements with sub-array size 4) is used to form a beam pointing at the azimuth angle of 0° and the vertical angle of 100° together with 6° mechanical downtilt (i.e., 4° electrical downtilt).
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Figure 3: Horizontal antenna pattern with 16x32 sub-arrays (2048 elements with sub-array size 4) pointing at 0°.
[image: ]
Figure 4: Vertical antenna pattern with 16x32 sub-arrays (2048 elements with sub-array size 4) pointing at 100°.
It can be seen in figures 1 to 4 that the beamforming gain in the main lobe and side-lobes with 2048 elements are higher than those with 1024 elements. Having a higher beamforming gain in the main lobe is beneficial to enlarge the cell coverage, but higher side-lobes is unfavourable in term of interference impact to other services in the same geographic area.
[bookmark: _Hlk166088009][bookmark: _Hlk166088281]As a trade-off between cell coverage and interference impact, it is proposed to use 16x24 sub-arrays (1536 elements with sub-array size 4) in sub-urban and urban macro cases. Figures 5 and 6 below show the horizontal and vertical antenna patterns at the azimuth angle of 0° and the vertical angle of 100° when 16x24 sub-arrays (1536 elements with sub-array size 4) is used to form a beam pointing at the azimuth angle of 0° and the vertical angle of 100° together with 6° mechanical downtilt (i.e., 4° electrical downtilt).
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Figure 5: Horizontal antenna pattern with 16x24 sub-arrays (1536 elements with sub-array size 4) pointing at 0°.
[image: ]
Figure 6: Vertical antenna pattern with 16x24 sub-arrays (1536 elements with sub-array size 4) pointing at 100°.

Proposal 1: Use an AAS with 16x24 sub-arrays (1536 elements with sub-array size 4) for sub-urban and urban macro.

3.	Conclusion
This contribution further discusses the BS antenna parameters base on the agreed WF at TSG RAN4#110b. 
Proposal 1: Use an AAS with 16x24 sub-arrays (1536 elements with sub-array size 4) for sub-urban and urban macro.
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