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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 SAN Spurious Emissions 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.

>>>>>>>>>>>>>>>>>>>>>>>------- Start Text Proposal --------<<<<<<<<<<<<<<<<<<<<<
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The transmitter spurious emission limits shall apply from 30 MHz to 11 GHz, excluding the frequency range 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, where the ΔfOBUE is defined in table 6.6.1. 
The lower limit and upper limit are as per ITU-R recommendation SM.329, Table 1: For systems operating within 600 MHz and 5.2 GHz, the lower limit is 30 MHz and the upper limit is the 5th harmonic of the higher frequency.
The lower limit of 30 MHz can be replaced as per ITU-R SM.329-12: « Systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off wavelength, do not require spurious domain emission measurements below 0.7 times the waveguide cut-off frequency. » 
For a multi-band connector, each supported operating band together with ΔfOBUE around the band is excluded from the transmitter spurious emissions requirement.
The requirements shall apply whatever the type of transmitter considered (e.g. single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
The requirements shall apply to SAN that support NR.
Unless otherwise stated, all requirements are measured as mean power (RMS).
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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 type 1-H is defined in Table 6.6.5.5.1.1-1.
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This test measures conducted spurious emissions while the transmitter is in operation.
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Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier:
-	B when testing the spurious emissions below FDL_low - ΔfOBUE,
-	T when testing the spurious emissions above FDL_high + ΔfOBUE; see clause 4.9.1.
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For SAN type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector or multi-band connector under test to measurement equipment as shown in annex D.3.1 for SAN type 1-H. All connectors not under test shall be terminated with a matched load.
2)	Measurements shall use a measurement bandwidth in accordance to the conditions in clause 6.6.5.5.
	The measurement device characteristics shall be:
-	Detection mode: True RMS.
	The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in Table 4.1.2.2-1. 
4)	Measure the emission at the specified frequencies with specified measurement bandwidth.
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The limits of Table 6.6.5.5.1.1-1 shall apply.
Table 6.6.5.5.1.1-1: General SAN transmitter spurious emission limits in FR1
	Spurious frequency range
	Prated,c,sys
(dBm)
	Basic limit
(dBm)
	Measurement bandwidth
(kHz)
	Notes

	30 MHz – 5th harmonic of the upper frequency edge of the DL operating band
	≤ 47
	-13
	4
	NOTE 1, NOTE 2, NOTE 3

	
	> 47
	Prated,c,sys – 60dB
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [x], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [x], s2.5 table 1.
NOTE 3: 	The lower frequency limit is replaced by 0.7 times the waveguide cut-off frequency, according to ITU-R SM.329 [x], for systems having an integral antenna incorporating a waveguide section, or with an antenna connection in such form, and of unperturbed length equal to at least twice the cut-off.
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6.6.5.5.2	SAN type 1-H
The Tx spurious emissions requirements for SAN type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in clause 6.6.5.5.1, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed a limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation.
NOTE:	Conformance to the SAN type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
	1) The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this clause for the respective frequency span.
	Or
2) The unwanted emissions power at each TAB connector shall be less than or equal to the SAN type 1-H limit as defined in this clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.
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Conclusions
TP for TS 38.181, Clause 6.6.5 Spurious Emissions.
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