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1	Introduction 
3GPP RAN Plenary approved the new Rel-19 OTA WI [1] in RAN#103 meeting held in March 2024. The RAN4 # 110bis meeting has conducted some preliminary discussions on the FR1 NTN OTA test methodologyand agreements were captured in [1]. This document is to provide our furthrer views on Test methodology for FR1 NTN devices.
2	Test methodology for FR1 NTN devices
2.1	UE type for FR1 NTN OTA 
In RAN4#110bis meeting, RAN4 agreed to further check whether the test method/system can be generic for different UE type before further discuss potential prioritization for different UE types, as shown below. 
	Sub-topic 3-1 UE type and usage scenarios for NTN (NR-NTN and IoT-NTN)
Issue 3-1-1: UE type for NR-NTN 
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). 

Issue 3-1-2: UE type for IoT-NTN 
Way forward:
· RAN4 could further discuss the target UE form factors and corresponding size, antenna design, etc., for IoT NTN OTA 

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 . 



According to the commercial device information collected from [2], handheld devices are currently the main type of FR1 NTN devices. VSAT like devices like Starlink Dish mainly operate in the Ku band, and no commercially available VSAT NTN devices operating in the FR1 band have been observed. There may be various differences in the size, form factor, antenna design and other aspect of VSAT NTN devices, making it difficult to determine at this stage whether a generic test method/system can be applied to complete NTN OTA testing for different UE device types.
In TR 38.821, the UEs used for system simulation and link budget analysis are handheld UEs operating in S band and VSAT devices operating in Ka band. Therefore, considering the demands of industry and the work load of this work item, as well as the focus on the FR1 band of this WI, it is proposed that handheld FR1 NTN device should be given the first priority in this WI. When studying test methods and test systems, compatibility with other types of UE testing should be considered as much as possible.
Proposal 1:	Consider handheld UE as the first priority for NR NTN and IoT NTN.

2.2	Performance metric for FR1 NTN devices
At present, UE mainly utilizes High Earth Orbit satellite systems for satellite communication, such as Global Star and Tiantong-1. The integration of UE specifically designed for low Earth orbit systems is not yet common in the commercial market, and there is currently a lack of detailed understanding of the precise characteristics and other performance of its antenna pattern. For PC3 devices with a maximum output power of 23dBm, establishing a robust earth satellite link requires the use of high directional antennas., the required antenna beamwidth is not yet clear. 
RAN4 discussed potential performance metrics at the previous meeting, and summarized multiple options in issues 3-2-2 in [1]. Based on our understanding of the existing product design, Option4 and Option5 in Issue 3-2-2 of R4-2406086 can be reasonable proposals. The two options are not conflict,option 5 is a specific case of option 4.
	· 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.




[bookmark: _Hlk166316559]Proposal 2:	Using O4 and O5 in Issue 3-2-2 of R4-2406086 as the starting point performance metric for NR-NTN.

2.3	Test conditions
UEs with directional antenna usually put the antenna on the top of UE, as shown in figure1. When in use, the user holds the lower part of the phone, so the hand grip will not significantly affect the directional pattern of the antenna. We simulated the affect of hand grip to the directional antenna. Simulation frequency is 1.6183GHz and the antenna has a directional main lobe, 3dB beamwidth equals to 33.2 degree. 
Antenna pattern in Free Space and handheld scenarios are shown in Figure 2.a、Figure 2.b、Figure 3.a、Figure 3.b. Comparison of two pattern is shown in Figure 2.c、Figure 3.c. As the simulation shows, the hand grip have no significant impact on the main lobe. Therefore, for UE with directional antennas, testing the OTA performance in free space is sufficient.
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Figure 3
Proposal 3:	Only free space testing is needed for UEs with directional antenna with main lobe beamwidth less than 30degree.
3	Conclusions
 Proposal 1:	Consider handheld UE as the first priority for NR NTN and IoT NTN.
Proposal 2:	Using O4 and O5 in Issue 3-2-2 of R4-2406086 as the starting point performance metric for NR-NTN.
Proposal 3:	Only free space testing is needed for UEs with directional antenna with main lobe beamwidth less than 30degree.
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