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1	Introduction
This contribution provides our further views on NTN OTA test method and performance metric.
2	Discussion
2.1 UE type, usage scenarios and performance metric for NTN devices (NR-NTN and IoT-NTN)
Some agreements for NTN UE type in last RAN4 meeting [1]:
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. 


The TRP TRS test system is generic for different UE types if the device can be covered by the QZ size (30cm and 50cm in TR 38.870). Therefore, in general it is not necessary to differentiate the test system for different UE type.
However, to facilitate performance metric discussion, it is better to identify some typical commercialized UE type as 1st priority. For now, the NR NTN UE type includes both Handheld and “FR1 VSAT-like” (Very Small Aperture Terminal) devices with directive antenna (including fixed and moving platform mounted devices), the form factor and corresponding usage scenario would be different, and the performance metric should also be considered separately, if necessary. 
Proposal 1: For NR NTN, RAN4 can consider FR1 UE type, e.g., handheld and FR1 VSAT-like device, as 1st priority.
For IoT-NTN, there are variety of UE types, e.g., smartwatch, earphone, camera, sensor, and many other UE form factors, and IoT-NTN based smartphone is also not precluded from commercialization perspective. 
Proposal 2: For IoT-NTN, RAN4 can consider several UE types, e.g., handheld, sensor, smartwatch, camera, as 1st priority. 
The usage scenario for satellite communication should consider at least head+hand talk mode, hand only browsing and talk mode, Free Space mode. The performance metric for different usage scenarios could be different. For example, for smartphone-based NTN head+hand talk mode, it is very close to typical TN smartphone usage scenarios, but for hand only usage, the NTN device would most likely work at talk mode for emergency call.   
Proposal 3: Consider the following usage scenarios for handheld device performance metric discussion:
· Handheld head+hand talk mode
· Handheld Hand only talk mode and browsing mode
· Free space mode
· Other usage scenarios
The corresponding performance metric for each scenario could be:
Proposal 4: The following performance metric for handheld devices can be considered as starting point:
· Handheld device head+hand talk mode: TRP/TRS and X%-tile spherical coverage within a sector. FFS peak EIRP/EIS
· Handheld device Hand-only browsing mode and talk mode: Peak EIRP/EIS and X%-tile spherical coverage within a range a spherical sector. FFS TRP/TRS
· Free space mode: FFS
· Other usage scenarios: FFS
2.2 Test method and parameters for NR-NTN and IoT-NTN devices
For NR NTN, the CBW for FR1 bands is defined in TS 38.101-5 Table 5.3.5-1.
Table 5.3.5-1 in TS 38.101-5: Channel bandwidths for each NTN satellite band in FR1-NTN
	NTN satellite band
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	UE Channel bandwidth (MHz)
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	15
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	30
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	NOTE:	Deployment of 30 MHz channel bandwidth for NTN SAN needs to be preceded by introduction of all applicable Tx RF, Rx RF, and demodulation requirements.



The corresponding mid channel bandwidth for conducted RF conformance testing of above bands is 15MHz, specified in TS 38.508-1 Table 4.3.1.0A-3. 
[bookmark: _CRTable4_3_1_0A3]Table 4.3.1.0A-3 in TS 38.508-1: Mid Test Channel bandwidths for each NR band, NTN
	NR Band
	UE Mid Test Channel bandwidth
[MHz]1, 2

	n255
	15

	n256
	15

	Note 1:	Mid channel BW is the closest channel BW to the arithmetic average channel BW of all the possible channel BWs per band in Table 5.3.5-1 of TS 38.521-5 [57] among all SCSs. If there are two channel bandwidths that have same distance to the average value, the higher one is selected. 
In case such bandwidth is not applicable for a given subcarrier spacing, the closest bandwidth to the value in this table applicable for such subcarrier spacing shall be tested.
Note 2:	Values listed in this table assume that the non-optional channel bandwidths specified in Table 5.3.5-1 of TS 38.101-5 [56] lower than the maximum are supported. However, these channel bandwidths are mandatory with capability parameter as defined in TS 38.306 clause 4.2.1 [55] for channelBWs-DL/channelBWs-UL parameters. Hence the UE might indicate them as not supported. In such case, select the closest channel bandwidth in both DL and UL.



RAN4 should decide whether CBW of NR-NTN OTA should be aligned with mid test channel bandwidth of conducted test case or selecting 10MHz for simplification. The corresponding detailed test parameters of each band can be generated based on agreed CBW.
Proposal 5: RAN4 decide whether selecting 15MHz (mid test channel BW defined in RAN5 38.508-1) or 10MHz as the CBW for NR FR1 NTN OTA testing.
[bookmark: _Hlk166430797]For NR NTN device, RAN4 should define a new positioning guideline for hand only talk mode, i.e., the DUT shall be mounted in a suitable hand phantom and oriented such that the DUT’s main display is aligned with vertical rather than the typical tilted 45 degrees from vertical.
Proposal 6: Adding a new positioning guideline for hand only talk mode, i.e., DUT’s main display is aligned with vertical. 
[image: ]
Figure 1: same UE orientation as FS, for NTN hand only talk mode
3 Conclusion
In this paper, we provide our further views on NTN OTA. 
Proposal 1: For NR NTN, RAN4 can consider FR1 UE type, e.g., handheld and FR1 VSAT-like device, as 1st priority.
Proposal 2: For IoT-NTN, RAN4 can consider several UE types, e.g., handheld, sensor, smartwatch, camera, as 1st priority. 
Proposal 3: Consider the following usage scenarios for handheld device performance metric discussion:
· Handheld head+hand talk mode
· Handheld Hand only talk mode and browsing mode
· Free space mode
· Other usage scenarios
Proposal 4: The following performance metric for handheld devices can be considered as starting point:
· Handheld device head+hand talk mode: TRP/TRS and X%-tile spherical coverage within a sector. FFS peak EIRP/EIS
· Handheld device Hand-only browsing mode and talk mode: Peak EIRP/EIS and X%-tile spherical coverage within a range a spherical sector. FFS TRP/TRS
· Free space mode: FFS
· Other usage scenarios: FFS

Proposal 5: RAN4 decide whether selecting 15MHz (mid test channel BW defined in RAN5 38.508-1) or 10MHz as the CBW for NR FR1 NTN OTA testing.
Proposal 6: Adding a new positioning guideline for hand only talk mode, i.e., DUT’s main display is aligned with vertical. 
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