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1. Introduction
In RAN#103 plenary, a new WI [1] on TRP (Total Radiated Power), TRS (Total Radiated Sensitivity) and MIMO OTA (Over the Air) testing enhancement Phase 3 as one of RAN4 Rel-19 package was approved. In which one of the objectives is to study and define test methodology and radiated performance metric for FR1 NTN devices (including NR NTN and IoT NTN). The details can be found in the below.
	· [bookmark: OLE_LINK1]Study and define test methodology and radiated performance metric for FR1 NTN devices (including NR NTN and IoT NTN)
· Study the usage scenarios and develop enhanced test methodology
· Study and specify the proper performance metric
· Develop preliminary Measurement Uncertainty (MU) (RAN5)


This contribution provides some initial considerations for this topic.
2. Discussion
Based on the information of the WID, the scope of the FR1 NTN UE device is including both NR NTN and IoT NTN UE. However, we think it is not clear for the scope. For NR NTN or IoT NTN UE, there may be different types of UE. E.g.
NR NTN UE types: handheld UE with or without external antenna, vehicle UE, laptop embedded or mounted equipment, …
IoT NTN UE types: handheld UE with or without external antenna, wearable devices, industrial monitoring devices, …
Above different types of UE may have different size and or different antenna performance, it can be expected there would be different OTA test methods and OTA performance. Therefore, in order to make the study of R19 more focused and less workload, it is proposed a consensus should be made first on which UE types would be considered in R19. As handheld UE is already considered in conducted spec and in order to learn current test configuration and test method for TN handheld UE as much as possible, the handheld UE without external antenna can be as a typical UE type for developing NTN OTA test method. 
Observation 1: Different types of UE may have different size and or different antenna performance, it can be expected there would be different OTA test methods and OTA performance.
Proposal 1: it is proposed a consensus should be made first on which UE types would be considered in R19. 
Proposal 2: the handheld UE without external antenna shall be considered as one of UE types in R19.
Based on current TRP and TRS definition in spec Ts38.161, the TRP and TRS are radiated performance of devices/antenna which present average spherical effective isotropic radiated power/sensitivity, in other words, TRP or TRS requirement cannot characterize the gain of an antenna in a certain direction. However, due to poor channel condition, having some antenna gain is very important for NTN UE performance. Consequently, for real satellite UE implementation in the market, there is a big variability in the quality of antenna implementations. E.g., due to different form factor or having external antenna or not, some UE may have low directional antenna, while some UE may have little directional antenna, even for the same FR1 bands. Therefore, the following two issue need to be discussed for NTN UE when developing test methods.
1. whether to adopt a uniform OTA test method or separate OTA test method for different NTN UE types.
2. how to reflect the directional antenna in the OTA test.
Observation 2: even for the same FR1 bands, due to different form factor or having external antenna or not, some UE may have high directional antenna, while some UE may have low directional antenna.
Observation 3: the following two issue need to be discussed for NTN UE when developing test methods.
1. whether to adopt a uniform OTA test method or separate OTA test method for different NTN UE types.
2. how to reflect the directional antenna in the OTA test.
3	Conclusions
In this paper, we provide some initial considerations on developing test methodology and radiated performance metric for FR1 NTN devices, and provide the observations and proposal as below:
Observation 1: Different types of UE may have different size and or different antenna performance, it can be expected there would be different OTA test methods and OTA performance.
Proposal 1: it is proposed a consensus should be made first on which UE types would be considered in R19. 
Proposal 2: the handheld UE without external antenna shall be considered as one of UE types in R19.
Observation 2: even for the same FR1 bands, due to different form factor or having external antenna or not, some UE may have high directional antenna, while some UE may have low directional antenna.
Observation 3: the following two issue need to be discussed for NTN UE when developing test methods.
1. whether to adopt a uniform OTA test method or separate OTA test method for different NTN UE types.
2. how to reflect the directional antenna in the OTA test.
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