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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 6.6 Unwanted emissions. 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 --------<<<<<<<<<<<<<<<<<<<<<
[bookmark: _Toc117268595]6.6	Unwanted emissions
[bookmark: _Toc21099942][bookmark: _Toc29809740][bookmark: _Toc36645124][bookmark: _Toc37272178][bookmark: _Toc45884424][bookmark: _Toc53182447][bookmark: _Toc58860188][bookmark: _Toc58862692][bookmark: _Toc61182685][bookmark: _Toc66727998][bookmark: _Toc74961801][bookmark: _Toc75242712][bookmark: _Toc76545058][bookmark: _Toc82595161][bookmark: _Toc89955192][bookmark: _Toc98773617][bookmark: _Toc106201376][bookmark: _Toc115191229][bookmark: _Toc117268596]6.6.1	General
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [x]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the SAN channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
[bookmark: _Hlk497217795]The out-of-band emissions requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in table 6.6.1-1 for the SAN operating bands.
Table 6.6.1-1: Maximum offset of OBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-H
	FDL,high – FDL,low < 100 MHz  
	2×*BWChannel 



There is in addition a requirement for occupied bandwidth.
[bookmark: _Toc21099943][bookmark: _Toc29809741][bookmark: _Toc36645125][bookmark: _Toc37272179][bookmark: _Toc45884425][bookmark: _Toc53182448][bookmark: _Toc58860189][bookmark: _Toc58862693][bookmark: _Toc61182686][bookmark: _Toc66727999][bookmark: _Toc74961802][bookmark: _Toc75242713][bookmark: _Toc76545059][bookmark: _Toc82595162][bookmark: _Toc89955193][bookmark: _Toc98773618][bookmark: _Toc106201377][bookmark: _Toc115191230][bookmark: _Toc117268597]6.6.2	Occupied bandwidth
[bookmark: _Toc21099944][bookmark: _Toc29809742][bookmark: _Toc36645126][bookmark: _Toc37272180][bookmark: _Toc45884426][bookmark: _Toc53182449][bookmark: _Toc58860190][bookmark: _Toc58862694][bookmark: _Toc61182687][bookmark: _Toc66728000][bookmark: _Toc74961803][bookmark: _Toc75242714][bookmark: _Toc76545060][bookmark: _Toc82595163][bookmark: _Toc89955194][bookmark: _Toc98773619][bookmark: _Toc106201378][bookmark: _Toc115191231][bookmark: _Toc117268598]6.6.2.1	Definition and applicability
The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also Recommendation ITU-R SM.328 [x].
The value of /2 shall be taken as 0.5%.
The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in the present clause.
For SAN type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
[bookmark: _Toc21099945][bookmark: _Toc29809743][bookmark: _Toc36645127][bookmark: _Toc37272181][bookmark: _Toc45884427][bookmark: _Toc53182450][bookmark: _Toc58860191][bookmark: _Toc58862695][bookmark: _Toc61182688][bookmark: _Toc66728001][bookmark: _Toc74961804][bookmark: _Toc75242715][bookmark: _Toc76545061][bookmark: _Toc82595164][bookmark: _Toc89955195][bookmark: _Toc98773620][bookmark: _Toc106201379][bookmark: _Toc115191232][bookmark: _Toc117268599]6.6.2.2	Minimum requirements
The minimum requirement for SAN type 1-H is defined in TS 38.108 [x] clause 6.6.2.
[bookmark: _Toc21099946][bookmark: _Toc29809744][bookmark: _Toc36645128][bookmark: _Toc37272182][bookmark: _Toc45884428][bookmark: _Toc53182451][bookmark: _Toc58860192][bookmark: _Toc58862696][bookmark: _Toc61182689][bookmark: _Toc66728002][bookmark: _Toc74961805][bookmark: _Toc75242716][bookmark: _Toc76545062][bookmark: _Toc82595165][bookmark: _Toc89955196][bookmark: _Toc98773621][bookmark: _Toc106201380][bookmark: _Toc115191233][bookmark: _Toc117268600]6.6.2.3	Test purpose
The test purpose is to verify that the emission at the TAB connector does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.
[bookmark: _Toc21099947][bookmark: _Toc29809745][bookmark: _Toc36645129][bookmark: _Toc37272183][bookmark: _Toc45884429][bookmark: _Toc53182452][bookmark: _Toc58860193][bookmark: _Toc58862697][bookmark: _Toc61182690][bookmark: _Toc66728003][bookmark: _Toc74961806][bookmark: _Toc75242717][bookmark: _Toc76545063][bookmark: _Toc82595166][bookmark: _Toc89955197][bookmark: _Toc98773622][bookmark: _Toc106201381][bookmark: _Toc115191234][bookmark: _Toc117268601]6.6.2.4	Method of test
[bookmark: _Toc21099948][bookmark: _Toc29809746][bookmark: _Toc36645130][bookmark: _Toc37272184][bookmark: _Toc45884430][bookmark: _Toc53182453][bookmark: _Toc58860194][bookmark: _Toc58862698][bookmark: _Toc61182691][bookmark: _Toc66728004][bookmark: _Toc74961807][bookmark: _Toc75242718][bookmark: _Toc76545064][bookmark: _Toc82595167][bookmark: _Toc89955198][bookmark: _Toc98773623][bookmark: _Toc106201382][bookmark: _Toc115191235][bookmark: _Toc117268602]6.6.2.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
1)	Connect the measurement device to the TAB connector as shown in annex Dx.x for SAN type 1-H.
2)	For a SAN declared to be capable of single carrier operation (D.x), start transmission according to the applicable test configuration in clause 4.8 using the corresponding test model [NR-SAN-FR1-TM1.1] at manufacturer's declared rated carrier output power per TAB connector (Prated,c,TABC, D.x).
[bookmark: _Toc21099949][bookmark: _Toc29809747][bookmark: _Toc36645131][bookmark: _Toc37272185][bookmark: _Toc45884431][bookmark: _Toc53182454][bookmark: _Toc58860195][bookmark: _Toc58862699][bookmark: _Toc61182692][bookmark: _Toc66728005][bookmark: _Toc74961808][bookmark: _Toc75242719][bookmark: _Toc76545065][bookmark: _Toc82595168][bookmark: _Toc89955199][bookmark: _Toc98773624][bookmark: _Toc106201383][bookmark: _Toc115191236][bookmark: _Toc117268603]6.6.2.4.2	Procedure
1)	Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and across a span, as listed in table 6.6.2.4.2-1. The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less.
Table 6.6.2.4.2-1: Span and number of measurement points for OBW measurements
	Bandwidth
	SAN channel bandwidth
BWChannel (MHz)

	
	5
	10 
	15
	20

	Span (MHz)
	10
	20
	30
	40

	Minimum number of measurement points
	400
	400
	400
	400



NOTE:	The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode must be power responding. The analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.
2)	Compute the total of the power, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0.
3)	Determine the lowest frequency, f1, for which the sum of all power in the measurement cells from the beginning of the span to f1 exceeds P1.
4)	Determine the highest frequency, f2, for which the sum of all power in the measurement cells from f2 to the end of the span exceeds P1.
5)	Compute the occupied bandwidth as f2 - f1.
[bookmark: _Toc21099950][bookmark: _Toc29809748][bookmark: _Toc36645132][bookmark: _Toc37272186][bookmark: _Toc45884432][bookmark: _Toc53182455][bookmark: _Toc58860196][bookmark: _Toc58862700][bookmark: _Toc61182693][bookmark: _Toc66728006][bookmark: _Toc74961809][bookmark: _Toc75242720][bookmark: _Toc76545066][bookmark: _Toc82595169][bookmark: _Toc89955200][bookmark: _Toc98773625][bookmark: _Toc106201384][bookmark: _Toc115191237][bookmark: _Toc117268604]6.6.2.5	Test requirements
The occupied bandwidth for each carrier shall be less than the channel bandwidth as defined in TS 38.108 [x], table 5.3.5-1 for SAN type 1-H. 

[bookmark: _Toc21099951][bookmark: _Toc29809749][bookmark: _Toc36645133][bookmark: _Toc37272187][bookmark: _Toc45884433][bookmark: _Toc53182456][bookmark: _Toc58860197][bookmark: _Toc58862701][bookmark: _Toc61182694][bookmark: _Toc66728007][bookmark: _Toc74961810][bookmark: _Toc75242721][bookmark: _Toc76545067][bookmark: _Toc82595170][bookmark: _Toc89955201][bookmark: _Toc98773626][bookmark: _Toc106201385]6.6.3	Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc21099952][bookmark: _Toc29809750][bookmark: _Toc36645134][bookmark: _Toc37272188][bookmark: _Toc45884434][bookmark: _Toc53182457][bookmark: _Toc58860198][bookmark: _Toc58862702][bookmark: _Toc61182695][bookmark: _Toc66728008][bookmark: _Toc74961811][bookmark: _Toc75242722][bookmark: _Toc76545068][bookmark: _Toc82595171][bookmark: _Toc89955202][bookmark: _Toc98773627][bookmark: _Toc106201386]6.6.3.1	Definition and applicability
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
The requirements shall apply outside the Satellite Access Node RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (e.g. single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification.
[bookmark: _Toc21099953][bookmark: _Toc29809751][bookmark: _Toc36645135][bookmark: _Toc37272189][bookmark: _Toc45884435][bookmark: _Toc53182458][bookmark: _Toc58860199][bookmark: _Toc58862703][bookmark: _Toc61182696][bookmark: _Toc66728009][bookmark: _Toc74961812][bookmark: _Toc75242723][bookmark: _Toc76545069][bookmark: _Toc82595172][bookmark: _Toc89955203][bookmark: _Toc98773628][bookmark: _Toc106201387]6.6.3.2	Minimum requirement
The minimum requirement applies per single-band connector supporting transmission in the operating band.
The minimum requirement for SAN type 1-H is defined in TS 38.108 [x], clause 6.6.3.4.
[bookmark: _Toc21099954][bookmark: _Toc29809752][bookmark: _Toc36645136][bookmark: _Toc37272190][bookmark: _Toc45884436][bookmark: _Toc53182459][bookmark: _Toc58860200][bookmark: _Toc58862704][bookmark: _Toc61182697][bookmark: _Toc66728010][bookmark: _Toc74961813][bookmark: _Toc75242724][bookmark: _Toc76545070][bookmark: _Toc82595173][bookmark: _Toc89955204][bookmark: _Toc98773629][bookmark: _Toc106201388]6.6.3.3	Test purpose
To verify that the adjacent channel leakage power ratio requirement shall be met as specified by the minimum requirement.
[bookmark: _Toc21099955][bookmark: _Toc29809753][bookmark: _Toc36645137][bookmark: _Toc37272191][bookmark: _Toc45884437][bookmark: _Toc53182460][bookmark: _Toc58860201][bookmark: _Toc58862705][bookmark: _Toc61182698][bookmark: _Toc66728011][bookmark: _Toc74961814][bookmark: _Toc75242725][bookmark: _Toc76545071][bookmark: _Toc82595174][bookmark: _Toc89955205][bookmark: _Toc98773630][bookmark: _Toc106201389]6.6.3.4	Method of test
[bookmark: _Toc21099956][bookmark: _Toc29809754][bookmark: _Toc36645138][bookmark: _Toc37272192][bookmark: _Toc45884438][bookmark: _Toc53182461][bookmark: _Toc58860202][bookmark: _Toc58862706][bookmark: _Toc61182699][bookmark: _Toc66728012][bookmark: _Toc74961815][bookmark: _Toc75242726][bookmark: _Toc76545072][bookmark: _Toc82595175][bookmark: _Toc89955206][bookmark: _Toc98773631][bookmark: _Toc106201390]6.6.3.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
Satellite Access Node RF Bandwidth positions to be tested for multi-carrier:
-	BRFBW, MRFBW and TRFBW in single-band operation; see clause 4.9.1.
[bookmark: _Toc21099957][bookmark: _Toc29809755][bookmark: _Toc36645139][bookmark: _Toc37272193][bookmark: _Toc45884439][bookmark: _Toc53182462][bookmark: _Toc58860203][bookmark: _Toc58862707][bookmark: _Toc61182700][bookmark: _Toc66728013][bookmark: _Toc74961816][bookmark: _Toc75242727][bookmark: _Toc76545073][bookmark: _Toc82595176][bookmark: _Toc89955207][bookmark: _Toc98773632][bookmark: _Toc106201391]6.6.3.4.2	Procedure
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 for SAN type 1-H. 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.
	The measurement device characteristics shall be:
-	Measurement filter bandwidth: defined in clause 6.6.3.5.
- Detection mode: true RMS voltage or true average power.
2)	For a connectors declared to be capable of single carrier operation only ([D.16]), set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models NR-SAN-FR1‑TM 1.1 in clause 4.9.2 at rated carrier output power Prated,c,TABC for SAN type 1-H ([D.21]).
	For a connector under test declared to be capable of multi-carrier operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2. 
3)	Measure ACLR for the frequency offsets both side of channel frequency as specified in table 6.6.3.5.2‑1. In multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall be measured.
4)	For the ACLR requirement applied inside sub-block gap for non-contiguous spectrum operation:
a)	Measure ACLR inside sub-block gap or Inter RF Bandwidth gap as specified in clause 6.6.3.5.2, if applicable.
b)	Measure CACLR inside sub-block gap or Inter RF Bandwidth gap as specified in clause 6.6.3.5.2, if applicable.
5)	Repeat the test with the channel set-up according to NR-SAN-FR1-TM 1.2 in clause 4.9.2.
[bookmark: _Toc21099958][bookmark: _Toc29809756][bookmark: _Toc36645140][bookmark: _Toc37272194][bookmark: _Toc45884440][bookmark: _Toc53182463][bookmark: _Toc58860204][bookmark: _Toc58862708][bookmark: _Toc61182701][bookmark: _Toc66728014][bookmark: _Toc74961817][bookmark: _Toc75242728][bookmark: _Toc76545074][bookmark: _Toc82595177][bookmark: _Toc89955208][bookmark: _Toc98773633][bookmark: _Toc106201392]6.6.3.5	Test requirements
[bookmark: _Toc21099959][bookmark: _Toc29809757][bookmark: _Toc36645141][bookmark: _Toc37272195][bookmark: _Toc45884441][bookmark: _Toc53182464][bookmark: _Toc58860205][bookmark: _Toc58862709][bookmark: _Toc61182702][bookmark: _Toc66728015][bookmark: _Toc74961818][bookmark: _Toc75242729][bookmark: _Toc76545075][bookmark: _Toc82595178][bookmark: _Toc89955209][bookmark: _Toc98773634][bookmark: _Toc106201393]6.6.3.5.1	General requirements
The ACLR requirements in clause 6.6.3.5.2 shall apply as described in clauses 6.6.3.5.3 or 6.6.3.5.4.
[bookmark: _Toc21099960][bookmark: _Toc29809758][bookmark: _Toc36645142][bookmark: _Toc37272196][bookmark: _Toc45884442][bookmark: _Toc53182465][bookmark: _Toc58860206][bookmark: _Toc58862710][bookmark: _Toc61182703][bookmark: _Toc66728016][bookmark: _Toc74961819][bookmark: _Toc75242730][bookmark: _Toc76545076][bookmark: _Toc82595179][bookmark: _Toc89955210][bookmark: _Toc98773635][bookmark: _Toc106201394]6.6.3.5.2	Limits
The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below.
The ACLR shall be higher than the value specified in Table 6.6.3.5.2-1/2.
Table 6.6.3.5.2-1: SAN ACLR limit for GEO class
	SAN channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	SAN adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	13.24

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	13.24

	NOTE 1:	BWChannel and BWConfig are the SAN channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).



Table 6.6.3.5.2-2: SAN ACLR limit for LEO class
	SAN channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	SAN adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig)
(NOTE 1)
	23.24

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	23.24

	NOTE 1:	BWChannel and BWConfig are the SAN channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).



[bookmark: _Toc74961821][bookmark: _Toc21099962][bookmark: _Toc29809760][bookmark: _Toc36645144][bookmark: _Toc37272198][bookmark: _Toc45884444][bookmark: _Toc53182467][bookmark: _Toc58860208][bookmark: _Toc58862712][bookmark: _Toc61182705][bookmark: _Toc66728018]6.6.3.5.3	SAN type 1-H

[bookmark: _Toc21099963][bookmark: _Toc29809761][bookmark: _Toc36645145][bookmark: _Toc37272199][bookmark: _Toc45884445][bookmark: _Toc53182468][bookmark: _Toc58860209][bookmark: _Toc58862713][bookmark: _Toc61182706][bookmark: _Toc66728019][bookmark: _Toc74961822][bookmark: _Toc75242732][bookmark: _Toc76545078][bookmark: _Toc82595181][bookmark: _Toc89955212][bookmark: _Toc98773637][bookmark: _Toc106201396][bookmark: _Toc115191250][bookmark: _Toc117268605]6.6.4	Operating band unwanted emissions
[bookmark: _Toc21099964][bookmark: _Toc29809762][bookmark: _Toc36645146][bookmark: _Toc37272200][bookmark: _Toc45884446][bookmark: _Toc53182469][bookmark: _Toc58860210][bookmark: _Toc58862714][bookmark: _Toc61182707][bookmark: _Toc66728020][bookmark: _Toc74961823][bookmark: _Toc75242733][bookmark: _Toc76545079][bookmark: _Toc82595182][bookmark: _Toc89955213][bookmark: _Toc98773638][bookmark: _Toc106201397][bookmark: _Toc115191251][bookmark: _Toc117268606]6.6.4.1	Definition and applicability
Unless otherwise stated, the operating band unwanted emission (OBUE) limits for SAN in FR1 are defined from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth. 
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:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	PSDCchannel [dBm/4kHz] represents the Power Spectral Density of the channel for a given channel bandwidth
-	BWChannel [MHz] is the considered NR channel bandwidth or SAN total RF bandwidth for a given operating band.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.
For a multi-carrier single-band connector the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.
-	The operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth.
[bookmark: _Toc21099965][bookmark: _Toc29809763][bookmark: _Toc36645147][bookmark: _Toc37272201][bookmark: _Toc45884447][bookmark: _Toc53182470][bookmark: _Toc58860211][bookmark: _Toc58862715][bookmark: _Toc61182708][bookmark: _Toc66728021][bookmark: _Toc74961824][bookmark: _Toc75242734][bookmark: _Toc76545080][bookmark: _Toc82595183][bookmark: _Toc89955214][bookmark: _Toc98773639][bookmark: _Toc106201398][bookmark: _Toc115191252][bookmark: _Toc117268607]6.6.4.2	Minimum requirement
The minimum requirement applies per single-band connector supporting transmission in the operating band.
The minimum requirement for SANBS type 1-H is defined in TS 38.108 [x], clause 6.6.4.2.
[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][bookmark: _Toc115191253][bookmark: _Toc117268608]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.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
SAN RF Bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW in single-band operation; 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 Dx.x. 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 under test to measurement equipment as shown in annex Dx.x. All connectors not under test shall be terminated.
	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
	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]. 
2)	For a connectors declared to be capable of single carrier operation only, set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 at manufacturer's declared rated carrier output power per TAB connector (Prated,c,TABC, D.x). Channel set-up shall be according to [NR-SAN-FR1-TM 1.1].
	For a connector under test declared to be capable of multi-carrier operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause [4.9.2]. 
3)	Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.
4)	Repeat the test for the remaining test cases, with the channel set-up according to [NR-SAN-FR1-TM 1.2].
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For SAN operating in Bands n256, n255, the Operating Band Unwanted Emissions (OBUE) requirements for GEO and LEO classes are defined as described in table 6.6.4.5‑1, in line with Annex 5 of ITU recommendation SM.1541-6 [x].
Table 6.6.4.5-1: SAN LEO and GEO operating band unwanted emission 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: PSDCchannel = Prated,c, sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
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, few editorial corrections to Clause 6.6 Unwanted emissions.
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