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1 Introduction
For 7-24GHz UE RF study, the RF requirement type and transceiver characteristic are in the study range. 
This paper provides the scope of NR UE RF study of 7-24GHz.
2 Text proposal
<Start of the TP>
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NR UE 

Editor’s note: Provide appropriate information on characteristics of UE requirements in 7-24 GHz, including information suitable for RAN WG5 communication

6.1
General

6.2
NR UE requirements classification
6.2.1 General
NR UE RF requirement type is studied based on the frequency sub-ranges specified in subclause 5.2. The study starts from the feasibility of the current RF technology and testability, e.g. antenna design, PA trends, filter, IC process and RF connector for conduct test. 
· For the sub-range 1 (i.e. 7.125 - [10-13] GHz), conducted RF requirements (FR1-like) is expected to be defined considering the antenna size and PA performance shown in subclause 5.4.1. 
· For the sub-range 2 (i.e. [10-13] - [16-18] GHz), PAs could have the considerable performance as for the example range 1 with advanced IC process, and there is limited space for UE to place more antenna elements. Depending on the frequency boundaries of the sub-range 2, more flexifility is envisioned: 

·  If sub-range 2 reaches to 16 GHz, the conducted RF requirements (FR1-like) can be considered,
·  If sub-range 2 reaches up to 18 GHz, the radiated RF requirements (FR2-like) can be considered,
·  Some combination of both approaches is not precluded. 
· For the sub-range 3 (i.e. [16-18] - 24.25 GHz), the PA performance (i.e. Psat and PAE) has reduced much compared with PAs operating below 18 GHz. Beam forming which can provide high directional gain on EIRP could be considered. 
· The other ramification for the sub-range 3 is whether conducted RF requirement can be applied for this range. Since it is provided with the acceptable RF connector parameter operating at 26 GHz, the testability issue can be resolved. For antenna integration, Antenna-in-Package (AiP) has become an attractive technology for mmWave designs. This antenna integration technology is part of a System-in-Package (SiP), where the antenna and other components are designed and manufactured in separate substrates that are then integrated into the full system’s package. The benefit of this integration type is that it enables separate optimization and substrate selection for each component in the system. As it is not possible to separate the antenna from the UE and consider relevant transitions for this level of integration, OTA conformance testing is required.
The NR UE requirements classification is summarized in figure 6.2.1-1.
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Fig 6.2.1-1 Frequency sub-ranges and the RF requirement type
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