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1 Introduction
NR Rel-16 introduce new SI on 7-24GHz [1] spectrum for mobile communication, which is used for fixed service currently worldwide. As there is also study on 6-7.125GHz in 3GPP, the SI tends to face to 7.125-24GHz specifically.
This paper provides some considerations on UE RF design for 7-24GHz.

2 Discussion
In the last meeting, there is some discussion on the 3~4 sub-ranges for 7-24GHz, from the regulation or RF design perspective. We think the lowest range could be considered to use conducted related RF requirement. In these years, many research on CMOS chipset and PA for the frequency larger than 7GHz can be seen. While for commercial market, there is few product which operates upper 7GHz for handheld device, majority of such components are with high power consumption and are used for fixed service (e.g. repeater).
As discussed in [2], antenna size increase much with the wave length. For 10GHz, it would be 100mm2 antenna size for 1 element. As we assumed in FR2 PC3 with 4 elements, the antenna array size would be huge for 10GHz. It obviously is not proper for defining as OTA domain. For the spectrum close larger than 10GHz, e.g. 11, 12GHz, it could be designed as package with 7-10GHz in one chipset, or separate designed with middle range, it actually depends on the research on PA and CMOS chipset. The exact boundary for UE RF can be further discussed.
For 7-10GHz UE RF requirement, we think the output power would be limited by the PA technology. With 1PA architecture, the maximum output power is highly possible lowered down. The UE architecture considering power consumption, size and uplink coverage performance would be required to further discuss in RAN4.
Proposal 1: At least 7.125-10GHz can be designed with conducted type for UE RF requirement. Whether the range can be enlarged to upper limitation can be further discussed.

From 20GHz-24GHz, we think the OTA domain is proper for UE RF design. The antenna size scales down from 20GHz which makes the AIP technology possible and same RF architecture used in FR2 could be referenced from Rel-15 discussions in RAN4. But we see that PA performance would be better in 20-24GHz than in FR2, so the RF requirement could be redefined and maybe higher EIRP could reach. Whether the spectrum close lower than 20GHz, e.g. 18,19GHz, it can be further discussed. 
For the middle range, it is not easy to have a clear classification because the antenna size varies large since the wave length changes much. It could be separated further into 2 parts, or to define the UE RF requirement for some special use case, e.g. FWA usage.

In summary, 7-24GHz UE RF design relates to the compromise on power consumption, form factor, output power, NF and linearity. The UE RF requirement would be different from we already defined for FR1 and FR2. Considering on the limitation of RF component and the CMOS technology, RF architecture may also need to discuss prior to the definition on RF requirement.
3 Conclusion

In this contribution we discussed on the7-24GHz UE RF design, according to the analysis, we have the following proposals:
Proposal 1: At least 7.125-10GHz can be designed with conducted type for UE RF requirement. Whether the range can be enlarged to upper limitation can be further discussed.
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