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1.	Introduction
In last RAN4 meeting, the OTA test of NTN UE was initially discussed on UE type, usage scenarios, performance metric, etc. [1, R4-2406086].
In this contribution, we further discuss above issues focusing on usage scenarios and performance metric.
2. 	Discussion
[bookmark: _GoBack]Regarding UE type for NR NTN, the way forward is as following [1]
	Way forward:
· RAN4 further check whether the test method/system can be generic for different UE type. If not, further discuss potential prioritization for different UE types (e.g., Handheld and FR1 VSAT-like device). 



A generic test method and performance metric for different NTN UE types are preferred, however, it seems difficult to derive the generic usage scenario and performance metric if considering various UE types together. It would be more efficient to focus on handheld UE firstly, and then check if the outcome can be applied to other UE types.
Proposal 1:	Develop test method and performance metric focusing on handheld UE firstly, and then check if the outcome can be applied to other UE type or not later.
About usage scenarios and performance metric, in our view the two aspect are closely relevant to each other. It was also agreed in last meeting that “usage scenario can be considered with performance metric together”
	Issue 3-1-3: Usage scenarios for NR-NTN and IoT-NTN handheld UE 
Way forward:
· RAN4 further discuss the usage scenarios for NR-NTN and IoT-NTN. Input from satellite operators is encouraged
· usage scenario can be considered with performance metric together . 



The usage scenarios include free space, browsing mode and talk mode. When the performance metric is TRP/TRS which is isotropic metric, the impacts to radiation pattern due to phantoms do not matter much because only antenna efficiency matters for isotropic metric. But for potential new directional metric, not only antenna efficiency, but radiation pattern also affect the final performance dramatically. It would be very challenging to optimize the radiation pattern for all usage scenarios including free space, browsing mode and talk mode.
Observation 1:	radiation pattern affects the final performance dramatically. It would be very challenging to optimize the radiation pattern for all usage scenarios including free space, browsing mode and talk mode.
It is common understanding that NTN communication is important for emergency and life critical scenarios, users tend to avoid talk mode for better satellite signal, instead, to perform voice call under free space or browsing mode via loud speaker. For many commercial mobile phones supporting NTN communications, there is often software assistant function to guide user how to hold the UE, obviously talk mode is not applicable for such cases.
Based on above observations, the usage scenario of talk mode (Beside head and hand) seems not necessary to be specified for NTN UE.
Proposal 2:	the usage scenario of talk mode (Beside head and hand) is not necessary to be specified for NTN UE OTA testing
The usage scenario of browsing mode seems more common, however, the hand phantoms in use are holding the phones very tightly. In many cases users would not hold the phone so tightly for better signals, which is actually a middle ground between free space and hand phantom. Further discussion is needed which one should be prioritized or down-selected between free space and browsing mode.
Proposal 3:	Further discuss which one should be prioritized or down-selected between free space and browsing mode.
For performance metric of NTN UE, there are various proposals submitted to last RAN4 meeting [1]
	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  and . 
· 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



The proposals are quite diverged, the common part of these proposals is that companies are considering a directional metric than isotropic metric. These proposed can be summarized into 3 big categories
· peak EIRP/EIS only (or antenna gain, directivity)
· peak EIRP/EIS + percentile spherical coverage
· integrated power/sensitivity within certain range (w/ and w/o additional weights)
For peak EIRP/EIS, it seems critical for NTN UE. The problem for handheld UE is that it is difficult for user to position the UE in peak EIRP/EIS direction in practical use. 
For percentile spherical coverage, though it is adopted in FR2, for FR1, it seems not so appropriate since the directions with low antenna gain will be ignored in performance metric. 
For integrated power/sensitivity within certain range, e.g. within half sphere, or >20° elevation angle, or a conical range. It seems aligned with the practical usage on the ground, however, it also ignores the reflected satellite signals from ground and circumstances. 
Based on above discussion and considerations, we propose to further consider one more option for discussion, i.e. “peak EIRP/EIS + TRP/TRS”.
Proposal 4:	Further discuss “peak EIRP/EIS + TRP/TRS” as one more option for performance metric candidate of handheld NTN UE.

3. 	Conclusion
Proposal 1:	Develop test method and performance metric focusing on handheld UE firstly, and then check if the outcome can be applied to other UE type or not later.
Observation 1:	radiation pattern affects the final performance dramatically. It would be very challenging to optimize the radiation pattern for all usage scenarios including free space, browsing mode and talk mode.
Proposal 2:	the usage scenario of talk mode (Beside head and hand) is not necessary to be specified for NTN UE OTA testing
Proposal 3:	Further discuss which one should be prioritized or down-selected between free space and browsing mode.
Proposal 4:	Further discuss “peak EIRP/EIS + TRP/TRS” as one more option for performance metric candidate of handheld NTN UE.
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