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Introduction

The following Satellite 5G NR (Non-Terrestrial Networks) technical documents have been approved at the 3GPP RAN-Plenary #96 (Budapest, 6th-9th of June 2022) for the Release-17 NTN satellite connectivity using FR1 S-band (n256) and FR1 L-band (n255):
· Technical Specification TS 38.108 (NR; Satellite Node radio transmission and reception);
· Technical Specification TS 38.101-5 (NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements);
· Technical Report TR 38.863 (Non-terrestrial networks (NTN) related RF and co-existence aspects);

The conformance testing in TS 38.181 is currently under work. This contribution therefore provides a Text Proposal for satellite conformance testing. For further information see TS 38.181 and agreed requirements in TS 38.108 as part of NTN Rel-17 WI.

Text Proposal

Conformance testing is an important part of 3GPP work, and is currently under work in TS 38.181. This section is to propose a TP for Satellite Access Node (SAN) with the requirements described in TS 38.108.
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Unless otherwise stated, the operating band unwanted emission (OBUE) limits in FR1 are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE above the highest frequency of each supported downlink operating band. The values of ΔfOBUE are defined in table 6.6.1‑1 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. 
Basic limits are specified in the tables below, where:
-	f is the separation between the channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.
-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
The basic limit for Satellite Access Node RF Bandwidth edge is specified in the clause 6.6.4.5.2 below, where in this case:
-	f is the separation between the Satellite Access Node RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the Satellite Access Node RF Bandwidth edge.
-	f_offset is the separation between the Satellite Access Node RF Bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
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The minimum requirement applies per single-band connector, or per multi-band connector supporting transmission in the operating band.
The minimum requirement for SAN is defined in Table 6.6.4.5.2‑1.
[bookmark: _Toc21099966][bookmark: _Toc29809764][bookmark: _Toc36645148][bookmark: _Toc37272202][bookmark: _Toc45884448][bookmark: _Toc53182471][bookmark: _Toc58860212][bookmark: _Toc58862716][bookmark: _Toc61182709][bookmark: _Toc66728022][bookmark: _Toc74961825][bookmark: _Toc75242735][bookmark: _Toc76545081][bookmark: _Toc82595184][bookmark: _Toc89955215][bookmark: _Toc98773640][bookmark: _Toc106201399]6.6.4.3	Test purpose
This test measures the emissions close to the assigned channel bandwidth of the wanted signal, while the transmitter is in operation.
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Test environment: Normal; see annex B.2.
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The operational unwanted emissions are generated by the transmitter operated multi-carriers condition. This condition will be simulated by applying an iso-density Gaussian noise over the useful bandwidth.
The test is done with the transmitter maximum output power with continuous stimulus
The following steps will be applied:
1) Measure the total output power with a power meter to verify that the output power is at the required level
2) Set the Spectrum Analyser with a frequency span including minimum and maximum specified frequencies and resolution bandwidth ≤ 4 kHz.
3) Measure the output spectrum power density with the Spectrum Analyser and record the acquired data.
4) If needed, apply correction to resolution bandwidth.
5) Compare out-of-band noise power with requirements given in Table 6.6.4.5.2‑1 below for SAN LEO and GEO classes.
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Table 6.6.4.5.2-1: SAN LEO and GEO Classes OBUE basic limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)

	Measurement bandwidth

	0 MHz  f < 2× BWChannel
	0.002 MHz  f_offset < 2× BWChannel + 0.002 MHz
	
	4 kHz

	NOTE 1: PSDchannel = Prated,c – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5 in TS 38.108 [x].
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [x], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.
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Conclusions
TP for TS 38.181, Clause 6.6.4 OBUE.
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