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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)


In the last meeting, there are some preliminary discussions and A WF was approved [2]. This contribution gives some further discussion on this topic.
2. Discussion
NTN UE types
As different types of UE may have different size and antenna performance, it can be expected there may be different OTA test methods and OTA performance. Therefore, in the last meeting, there are some discusses on the NTN UE types. From the scope of the WI, it seems there are no limitations on UE types. Therefore, in theory, at least all the typical UEs can be considered in this WI when discussing the test method. From our perspective, the following typical UE can be considered.
Handheld UE
VSAT-like UE （fixed and mobile）
Vehicle UE
Proposal 1: above typical UE types can be considered for UE types in R19 when discussing test method. 
UE performance metrics
Although there are no agreements on UE performance metrics in the last meeting, but it seems there is a common understanding that current TRP/TRS metrics could not directly used for NTN UE. The reason is that current TRP/TRS metrics could not reflect the directional requirement which is very important for NTN UE performance. Take above typical UE types as example, for handheld UE, though it is difficult to implement a high gain antenna for FR1 band due to small form factor, a low gain antenna can be expected. For VSAT-like UE, as it is possible to implement an antenna array with multiple antenna elements, a high gain antenna can be expected. The following table roughly shows the possible antenna gain and coverage area for different UE types.
	UE types
	Antenna Gain
	[bookmark: OLE_LINK2]Spherical coverage
(Coverage area)

	Handheld UE
	low
	High 

	VSAT-like UE (mobile)
	high
	Medium

	VSAT-like UE (fixed)
	high
	low

	Vehicle UE 
	low/ Medium
	Medium



The coverage area may also depend on the supported satellite orbits. For example, if only GSO is supported for VSAT-like UE, it can be expected the coverage area would be small.  But if both GSO and LEO are supported, the coverage area would be a bit larger.
Type 1 UE: low antenna gain but high spherical coverage
Type 2 UE: High gain but low spherical coverage
Type 3 UE: Medium/high gain and Medium spherical coverage
Observation 1: NTN UE devices could be classified by antenna gain and spherical coverage.
 e.g.
Type 1 UE: low antenna gain but high spherical coverage.
Type 2 UE: High gain but low spherical coverage.
Type 3 UE: Medium gain and Medium spherical coverage.
In view of above, we think the following proposal can be considered on UE performance metrics for FR1 UE NTN devices.
Proposal 2: Different performance metrics could be considered for different UE types for FR1 UE NTN devices.
e.g.
· Type 1 UE: integrated power/sensitivity within declared half sphere.
· Type 2 UE: peak EIRP/EIS only.
· Type 3 UE: peak EIRP/EIS + X%-tile spherical coverage within declared the supported elevation angles. 
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:
Proposal 1: the following typical UE types can be considered for UE types in R19 when discussing test method. 
Handheld UE
VSAT-like UE（UE fixed and mobile）
Vehicle UE
Observation 1: NTN UE devices could be classified by antenna gain and spherical coverage.
 e.g.
Type 1 UE: low antenna gain but high spherical coverage.
Type 2 UE: High gain but low spherical coverage.
Type 3 UE: Medium gain and Medium spherical coverage.
Proposal 2: Different performance metrics could be considered for different UE types for FR1 UE NTN devices.
e.g.
· Type 1 UE: integrated power/sensitivity within declared half sphere
· Type 2 UE: peak EIRP/EIS only 
· Type 3 UE: peak EIRP/EIS + X%-tile spherical coverage within declared the supported elevation angles. 
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