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1. Introduction
Based on the WF from the RAN4 110-bis meeting [1], in this paper, we’d like to share our views of NR NTN OTA test-related issues as listed below: 
	Sub-topic 3-2 UE performance metric 
Issue 3-2-1: whether RAN4 should consider different performance metric for different UE types or satellite orbits
Way forward:
· RAN4 further discuss potential performance metric for different FR1 UE types. 
· FFS whether different performance metric for different UE type. FFS Handheld UE is prioritized.
· FFS whether separate metrics for NR/IoT NTN UEs based on their support for either GSO or NGSO or both
· FFS whether different performance metrics should be defined for high earth orbit (such as GEO) and low earth orbit (i.e. LEO) due to they have different requirements on the radiating characteristics

Issue 3-2-2: Proper performance metric for NR-NTN 
Way forward:
Consider the following initial input as a starting point for further discussions:
· Option 1: consider the following aspects
· Option 1: integrated power/sensitivity within declared half sphere
· Option 2: peak EIRP/EIS only
· Option 3: peak EIRP/EIS + X%-tile spherical coverage within declared half sphere
· Option 4: peak EIRP/EIS + Y%-tile spherical coverage from whole sphere
· Option 2: consider the following aspects
· Consider a general framework for each UE type, to specify performance metric for different use cases / power classes, e.g., a set of metric for Handheld, and other set for FR1 VSAT-like UE.
· Consider the assumption: UE elevation angles for NTN are typically >20°, in majority of cases.
· Consider TRP, TRS, EIRP, and EIS as starting point. Further discuss other performance metric based on NTN usage scenarios, e.g., directivity requirements, Antenna Gain.
· Option 3: consider the following aspects
· consider WRP and WRS defined in R4-2404278 as performance metrics for NTN devices
· consider EIRP and EIS CDF percentile thresholds as performance metrics for NTN devices
· Option 4: Conical TRP/EIRP for Tx and conical TRS/EIS for Rx could be considered as the starting point for the metric of NTN device OTA testing. FFS on the range of q and f. 
· Option 5: Consider the following aspects for NTN performance metric
· Adopting a directional antenna pattern as the starting point for the antenna characteristics of an FR1 NTN device.
· Take UIRP and UHIS as the as the starting point for the performance metric of devices using directional antenna.
· Further discuss whether a smaller angle of test scan can be used or whether a EIRP/EIS CDF-like performance metric and be considered.
· Option 6: other aspects are not precluded





2. Discussion 
2.1 Whether RAN4 should consider different performance metrics for different UE types or satellite orbits
In the current Rel18, NR NTN are separated into 5 types [2], they support the NTN communication for different satellite orbits. 
· Define the requirements based on the following UE types
	UE class
	UE type
	Type description

	Fixed VSAT
	1
	Fixed VSAT supporting GSO and LEO with mechanical steering antenna.

	
	2
	Fixed VSAT supporting GSO and LEO with electronical steering antenna.

	
	3
	Fixed VSAT supporting LEO only with electronical steering antenna.

	Mobile VSAT
	4
	Mobile VSAT supporting GSO with mechanical steering antenna.

	
	5
	Mobile VSAT supporting GSO with electronical steering antenna.

	Note: Assuming that UE has single beam towards one single satellite at a given time.


 
 Fixed VSAT:
                             Electronic steering
                                             Class 1: 2.5 dB NF  (LEO and GSO)
                                             Class 2: 6 dB NF  (LEO only)
Mechanical steering
                                             Class 1: 2.5 dB NF  (LEO and GSO)
 
  Mobile VSAT:
                              Electronic steering
                                             Class 1: 2.5 dB NF  (GSO)
                              Mechanical steering
                                             Class 1: 2.5 dB NF  (GSO)

The support of GSO and LEO is explicitly decided for each device type. Therefore, there is no need to consider different performance metrics for satellite orbits, it is instead proposed to consider the NTN UE class.
Observation 1: In Rel18, 5 NTN UE types was agreed and together with their support for different satellite orbits. 
Proposal 1: Follow the Rel18 5 NTN UE types, already different satellite orbits are supported by those UE types.
2.2 Performance metric for NR-NTN
In the current standard, the requirement for each UE types has been defined, such as EIPR, EIS, spherical coverage, and so on. It is reasonable to follow the tradition and include those into the performance metric for each NTN UE type. 
Observation 2: EIPR, EIS and spherical coverage as performance metrics for each NTN UE type can be based on the current Rel18 standardization structure of UE requirements. 
The NTN UE only communicate with satellites, the radiation pattern of the NTN UE antenna is supposed to point to the sky. It is not necessary to request the NTN UE antenna radiation pattern to point to all the directions of the 3-dimensional sphere. The half-sphere antenna radiation pattern of an NTN device is reasonable. 
Observation 3: The NTN UE only communicate with satellites in space, the half-sphere antenna radiation pattern of an NTN device is reasonable.
The satellites in space are far away from the ground. For LEO, the altitude is from 160 km to 1,500 km, and for GEO, the altitude is about 35,768 km. When UE need to communicate to LEO or GEO, UE will need to form a beam to point to the direction of the satellite for compensating the pass loss of a long distance. The distance between a UE and a satellite is much longer than the distance between a UE and a base station on the ground. Therefore, it is reasonable to consider the directivity and gain of the antenna radiation pattern in the performance metric of the NTN UE types.   
Observation 4: Due to the long distance between the UE on the ground and the satellites in the sky, UE will need to use a beam (i.e. high-gain antenna pattern) to communicate with satellites. It is reasonable to consider the directivity and gain of the antenna radiation pattern in the performance metric of the NTN UE types.
Proposal 2: RAN4 shall consider EIPR, EIS, spherical coverage, as well as directivity and gain of the antenna radiation pattern as performance metrics for each NTN UE type, and verify the performance metric for a UE at least with a half sphere.


3. Conclusions
In this contribution, we make the following observations and conclusions:
Observation 1: In Rel18, 5 NTN UE types was agreed and together with their support for different satellite orbits. 
Proposal 1: Follow the Rel18 5 NTN UE types, already different satellite orbits are supported by those UE types.
Observation 2: EIPR, EIS and spherical coverage as performance metrics for each NTN UE type can be based on the current Rel18 standardization structure of UE requirements. 
Observation 3: The NTN UE only communicate with satellites in space, the half-sphere antenna radiation pattern of an NTN device is reasonable.
Observation 4: Due to the long distance between the UE on the ground and the satellites in the sky, UE will need to use a beam (i.e. high-gain antenna pattern) to communicate with satellites. It is reasonable to consider the directivity and gain of the antenna radiation pattern in the performance metric of the NTN UE types.
Proposal 2: RAN4 shall consider EIPR, EIS, spherical coverage, as well as directivity and gain of the antenna radiation pattern as performance metrics for each NTN UE type, and verify the performance metric for a UE at least with a half sphere.
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