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1	Introduction 
[bookmark: _Hlk85036404]
During RAN4#105, the WF [1] was approved with the following agreed observation. In this contribution, we want to share some analysis for FR2-1 multi-band antenna to study its performance impact. 
	· Agreement:
· Further study the impact of supporting multi-bands with separate antenna array used for each band
· RAN4 have common observation as following:
· MB BS supporting about 26G+40G has possible solution (e.g. stacked patches) from antenna implementation perspective. The performance impact needs to be further studied.
· It is possible to implement diplexer below multi-band mmWave array antenna elements to divide each signal of different frequency group’s bands.



2	Discussion
[bookmark: _Toc112318696]2.1	Wideband antenna architectures
Currently, interleaved array structures are shown as an architecture to cover a very wide frequency range [2]. This structure is consist of a stacked patch multi-band array antenna. And two types of feed line such as single input and dual input are presented as figure 2.1. So we analysed the both antennas, including the feed line. In addition, for dual input case, it is possible to implement a diplexer as needed, and its performance impact was described in RAN4#105 [3].
[image: ]  
Figure 2.1: Multi-band PA with stacked single band arrays (single and dual input ports)

2.2	Performance analysis
We analysed for the 28+39 GHz (n257/n261, n260) combination, and figure 2.2-1 shows their structures. Both type support dual polarization. Upper patch is for Hi-band (n260) and lower patch is for Lo-band (n257/n261).
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(a) Single input type
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(b) Dual input type


Figure 2.2-1: Dual polarized stacked patch antenna element for 28+39GHz combination.

The following simulation result shows antenna gain of both stacked patch antenna elements. 
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(a) Single input type
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(b) Dual input type(28GHz)
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(c) Dual input type(39GHz)



	
	Antenna element gain [dBi]

	
	26.5GHz
	29.5GHz
	37.0GHz
	40.0GHz

	Single input type
	4.99
	5.65
	5.07
	4.67

	Dual input type
	4.47
	5.37
	4.42
	4.26


Figure 2.2-2: Performance of multi-band stacked patch antenna element for 28+39GHz combination.

According to our analysis, >4dBi gain achieved including frequency roll-off and the difference between those gains is small. Considering that 4 to 5dBi is generally set as the antenna element gain in a link budget for mmWave communication equipment, we believe both of these stacked patch multi-band antennas can achieve the required performance for base station.

Observation 1:	From antenna performance perspective, the difference between single input and dual input of stacked patch multi-band antenna is small, and both types could achieve 4 to 5dBi element gain.

In addition, we can expand the support frequency by increasing thickness of the antenna. Generally UE has strict physical restriction on antenna thickness due to difficulty of implementation, but on the other hand, such restrictions are loose in case of base station. So it is possible to expand support frequency range as needed.

3	Conclusions
This contribution provides our view on the multi-band BS architecture.

Observation 1:	From antenna performance perspective, the difference between single input and dual input of stacked patch multi-band antenna is small, and both types could achieve 4 to 5dBi element gain.
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