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Introduction
[bookmark: _Hlk126747574]RAN#103 approves a new work item on OTA test with the following scope for NTN devices.

· 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)

This contribution discusses some aspects of OTA tests for NTN devices.
Discussion
The use of NTN devices can be broadly grouped into browsing and voice. This implies that both browsing and talk modes need to be tested.
Proposal 1: test NTN devices in both browsing and talk modes.
NTN devices tend to communicate with network via satellites over a limited angular spread. As a result, the antenna patterns are more beam-like than those communicating with terrestrial networks. Therefore, the OTA performance metrics should capture such characteristics.
Weighted Radiated Power (WRP) or option 3 in the annex of WF from RAN4 #110 [2] can be a candidate for TRP with the formulae copied below.
		        

where 
WPi denotes weight at each grid point and its value is a function of EIRP. This function is FFS.
KP is given below

			        

Similar formulation can also be applied to TRS as shown below to transform TRS to WRS (Weighted Radiated Sensitivity).

where 
WSi denotes weight at each grid point and its value is a function of EIS. This function is FFS.
KS is given below

Proposal 2: consider WRP and WRS defined in R4-2404278 as performance metrics for NTN devices.

Alternatively, measured EIRP and EIS values can be presented in CDF. Performance metrics can be defined as CDF percentiles above which EIRP or EIS should be better than given thresholds.
Proposal 3: consider EIRP and EIS CDF percentile thresholds as performance metrics for NTN devices.

R19 WID for NTN enhancement [3] states the following:
the targeted services are VoIP using AMR 4.75 kbps and data transmission services with Low data rate of 3 kbps”.
Proposal 4: NTN browsing mode is tested with data rate of 3 kbps and NTN talk mode is tested with VoIP with AMR 4.75 kbps.

The R19 WID [3] also includes bands above 10 GHz (copied below). Currently TS 38.101-5 [4] only specifies NTN bands below 10 GHz.
Consider the satellite harmonized Ka band as the example band [DL: 17.7 -20.2 GHz; UL: 27.5 – 30.0 GHz], according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations, define a set of NTN bands (n510, n511, n512) covering the example band suitable for development of generic 3GPP minimum performance requirements [RAN4]
Proposal 5: Decide if above 10 GHz bands are included in the NTN work item or not, because test methodologies or performance metrics may differ.

WID on NTN enhanced requirement [5] includes high power UE:
· Specify high power UE (HPUE) for NR-NTN (Non-Terrestrial Networks) and IoT-NTN (NB-IoT and eMTC based NTN) in FR1-NTN bands and the corresponding LTE NTN bands for the single uplink (UL) carrier scenario
· Support UE with power class 2 (PC2, 26 dBm) that applies to both handheld and non-handheld based on the co-existence study.
· Support other power classes based on the co-existence and feasibility study
· Non-hand held UE is prioritized
· Specify RF requirements for all considered power classes for NR-NTN and IoT-NTN in FR1-NTN bands and the corresponding LTE NTN bands

NTN PC2 UE would come to market after its PC3 counterpart. It is therefore reasonable to only conduct test campaign on PC3 UE while driving corresponding PC2 performance metrics from those of PC3 UE.
Proposal 6: limit the test campaign in the NTN work item to PC3 UE and derive PC2 performance metrics from those of PC3.

WID on NTN enhanced requirement [5] also includes bandwidth less than 5 MHz:
Less than 5MHz for NTN
· Specify the system parameters for channel bandwidth of less than 5 MHz for NR-NTN (NR based Non-Terrestrial Networks) in FR1-NTN bands
· Consider the NR-NTN bands n255, n256, and n254
· Add less than 5MHz channel bandwidth
·  3MHz with the RAN1 design in Rel-18
· Investigate and if necessary, specify the additional synchronization (sync) raster(s) for the additional channel bandwidth
· Leverage the work on less than 5MHz for TN
· Note: no RAN1 impact is expected
· Specify the necessary SAN RF core requirements for NR-NTN in FR1-NTN bands
· Specify the necessary NR-NTN UE RF core requirements for less than 5 MHz for NR-NTN in FR1-NTN bands
· Focus on power class 3 (PC3) for Tx RF requirements
· Specify the necessary RRM core requirements for less than 5 MHz for NR-NTN in FR1-NTN bands
· Specify the necessary signaling to support the above objectives
The corresponding performance metrics for less than 5 MHz bandwidth can be derived from those above 5 MHz, e.g. scaling based on bandwidth ratio for TRS.
Proposal 7: limit the test campaign in the NTN work item to bandwidth above 5MHz and derive performance metrics of less than 5 MHz bandwidth from those above 5 MHz bandwidth.

Conclusions
This contribution makes the following proposals.
Proposal 1: test NTN devices in both browsing and talk modes.
Proposal 2: consider WRP and WRS defined in R4-2404278 as performance metrics for NTN devices.
Proposal 3: consider EIRP and EIS CDF percentile thresholds as performance metrics for NTN devices.
Proposal 4: NTN browsing mode is tested with data rate of 3 kbps and NTN talk mode is tested with VoIP with AMR 4.75 kbps.
Proposal 5: Decide if above 10 GHz bands are included in the NTN work item or not, because test methodologies or performance metrics may differ.
Proposal 6: limit the test campaign in the NTN work item to PC3 UE and derive PC2 performance metrics from those of PC3.
[bookmark: _GoBack]Proposal 7: limit the test campaign in the NTN work item to bandwidth above 5MHz and derive performance metrics of less than 5 MHz bandwidth from those above 5 MHz bandwidth.
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