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Introduction
[bookmark: _Hlk126747574]RAN#110bis WF on NTN [1] lists various issues to discuss. This contribution provides further comment on 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

The weights of WPi and WSi can be based on spatial position of grid point. For example, to measure TRP and TRS over top hemisphere, both could be set to 1 for 0 < < /2 and 0 for /2 < < Alternatively, the weights could be based on EIRP and EIS thresholds.
[bookmark: _GoBack]Proposal 2: consider WRP and WRS defined in R4-2407105 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 [2] 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 [2] also includes bands above 10 GHz (copied below). Currently TS 38.101-5 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 [3] 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 work scope in the NTN work item to PC3 UE and derive PC2 performance metrics from those of PC3.

WID on NTN enhanced requirement [3] 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 scope of NTN work item to bandwidth above 5MHz and derive performance metrics of less than 5 MHz bandwidth from those above 5 MHz bandwidth.
The work scope for FR1 should be limited to handheld devices without VSAT because VSAT is accessory rather than devices and could come in various sizes. The TRP and TRS performances are closely related to aperture sizes and it would unfair to compare TRP and TRS values for different aperture sizes.
Proposal 8: limit the work scope to handheld devices and exclude VSAT type in FR1
IoT NTN devices come in various shapes and sizes and it is therefore difficult to have a uniform definition of IoT NTN devices. As a result, it would be prudent to concentrate on handheld NTN devices under this work item.
Proposal 9: limit the work scope to handheld devices and exclude IoT NTN devices from the work scope
There is no distinction between GEO and NGEO application from device point of view because currently only PC3 NTN FR1 device is included in the work item.
Proposal 10: No need to distinguish between GEO and NGEO applications during performance definition
The NTN bandwidth defined in 38.101-5 shows values from 16.5MHz to 34MHz. Typically, the spectra are shared by 3 or 4 operators in a country. In other words, an operator may acquire 5 MHz to 15 MHz bandwidth. It would be prudent to include the smallest denominator of 5 MHz for for performance test.
Table 5.2.2-1: NTN satellite bands in FR1-NTN
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n254
	1610 – 1626.5 MHz
	2483.5 – 2500 MHz
	FDD

	NOTE: 	NTN satellite bands are numbered in descending order from n256.



Similar principle could also be applied to SCS, namely select 15 kHz as SCS parameter. 
Proposal 11: use 5 MHz bandwidth and 15 kHz SCS as test parameters

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 work scope in the NTN work item to PC3 UE and derive PC2 performance metrics from those of PC3.
Proposal 7: limit the scope of NTN work item to bandwidth above 5MHz and derive performance metrics of less than 5 MHz bandwidth from those above 5 MHz bandwidth.
Proposal 8: limit the work scope to handheld devices and exclude VSAT type in FR1
Proposal 9: limit the work scope to handheld devices and exclude IoT NTN devices from the work scope in FR1
Proposal 10: No need to distinguish between GEO and NGEO applications during performance definition
Proposal 11: use 5 MHz bandwidth and 15 kHz SCS as test parameters
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