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1. Background
NR band and band combinations for Rel-15 was captured in [1] based on operators’ request.  For mm Wave frequency, 28GHz and 39GHz are two major frequency ranges.
This contribution presents technical input based on published designs to discuss the  feasibility of multi band designs for mmWave. 


2. UWB antenna array design
In [2], the authors present a mm wave antenna array that has an operation bandwidth from 12GHz all the way to 38GHz with 2:1 VSWR or up to 40GHz with 3:1 VSWR. The design is only 4mm thick (with the radome) and can easily be re-designed for slightly higher frequency operation with a lower than 4mm profile. The fabricated prototype is shown in Figure 1. The array is called the Planar UltraWideband Modular Antenna or PUMA and is fabricated using established PCB techniques. The stackup for the mm Wave design is also shown in Figure 1 (right).
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Figure 1. Left: 4mm PUMA array, 16x16 ports from [2]. Right: The millimeter-wave PUMA PCB stack-up

The measured VSWR scan performance of the [8,8] element of the 4mm array is shown in Figure 2. It is clear that the operation can span from 1 GHz to 38GHz with VSWR less than 2:1.
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Figure 2. Measured active VSWR in the 4mm PUMA array, from [2].

3. Scalability
The design presented in [2] can cover the 28GHz bands as defined in [1] but cannot fully cover the 39GHz band as is. However, as shown by the number of different designs the same group has demonstrated [3-5], the PUMA designs  can be scalable and converted to cover 24GHz to 41GHz with a single design. Possibly this kind of implementation will have a lower profile that the one presented in [2] which makes it suitable for a NR candidate theoretically. 
However, in design for commercialization equipment, potential difficulties may arise there and impact the performance accordingly. Hence more aspects should be addressed to decide the antenna mode in product. 
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