[bookmark: Title][bookmark: DocumentFor][bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG4 Meeting #105	R4-2219679
Toulouse, France, November 14th-18th, 2022                       

Title:	TP for TS 38.181 - Corrections to Clause 9.7 OTA unwanted emissions
Source:	THALES
Type:	pCR
Document for:	Decision
Agenda Item:	6.2.2.3
Release	Rel-17

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 Clause 9.7 OTA unwanted emissions (with some corrections for e.g. ACLR values). 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: _Toc117268669]9.7	OTA unwanted emissions
[bookmark: _Toc21102716][bookmark: _Toc29810565][bookmark: _Toc36635917][bookmark: _Toc37272863][bookmark: _Toc45885940][bookmark: _Toc53183046][bookmark: _Toc58915713][bookmark: _Toc58917894][bookmark: _Toc66693763][bookmark: _Toc74915715][bookmark: _Toc76114340][bookmark: _Toc76544226][bookmark: _Toc82536348][bookmark: _Toc89952641][bookmark: _Toc98766457][bookmark: _Toc99702820][bookmark: _Toc106206606][bookmark: _Toc115080608][bookmark: _Toc117268670]9.7.1	General
[bookmark: _Hlk505597907]Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions ITU-R SM.329 [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.
The OTA out-of-band emissions requirement for the SAN type 1-O is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE). The OTA 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. OTA Unwanted emissions outside of this frequency range are limited by an OTA spurious emissions requirement.
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The value of ΔfOBUE is defined in table 9.7.1-1 for SAN type 1-O for the SAN operating bands.
Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

	SAN type 1-O
	FDL,high – FDL,low  < 100 MHz
	2×BWChannel10



The unwanted emission requirements are applied per cell for all the configurations.  Requirements for OTA unwanted emissions are captured using TRP, directional requirements [or co-location requirements] as described per requirement.
There is in addition a requirement for occupied bandwidth.
[bookmark: _Toc21102717][bookmark: _Toc29810566][bookmark: _Toc36635918][bookmark: _Toc37272864][bookmark: _Toc45885941][bookmark: _Toc53183047][bookmark: _Toc58915714][bookmark: _Toc58917895][bookmark: _Toc66693764][bookmark: _Toc74915716][bookmark: _Toc76114341][bookmark: _Toc76544227][bookmark: _Toc82536349][bookmark: _Toc89952642][bookmark: _Toc98766458][bookmark: _Toc99702821][bookmark: _Toc106206607][bookmark: _Toc115080609][bookmark: _Toc117268671]9.7.2	OTA occupied bandwidth
[bookmark: _Toc90422835][bookmark: _Toc82621988][bookmark: _Toc74663447][bookmark: _Toc67916826][bookmark: _Toc61179530][bookmark: _Toc61179060][bookmark: _Toc53178822][bookmark: _Toc53178371][bookmark: _Toc45893651][bookmark: _Toc44712338][bookmark: _Toc37267735][bookmark: _Toc37260347][bookmark: _Toc36817425][bookmark: _Toc29811873][bookmark: _Toc21127664][bookmark: _Toc104311078][bookmark: _Toc106126779][bookmark: _Toc106177092][bookmark: _Toc114242260]9.7.2.1	General
The OTA 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 OTA occupied bandwidth according to the definition in the present clause.
The OTA occupied bandwidth is defined as a directional requirement and shall be met in the manufacturer's declared OTA coverage range at the RIB.
[bookmark: _Toc21102719][bookmark: _Toc29810568][bookmark: _Toc36635920][bookmark: _Toc37272866][bookmark: _Toc45885943][bookmark: _Toc53183049][bookmark: _Toc58915716][bookmark: _Toc58917897][bookmark: _Toc66693766][bookmark: _Toc74915718][bookmark: _Toc76114343][bookmark: _Toc76544229][bookmark: _Toc82536351][bookmark: _Toc89952644][bookmark: _Toc98766460][bookmark: _Toc99702823][bookmark: _Toc106206609][bookmark: _Toc115080611]9.7.2.2	Minimum requirement
The minimum requirement for SAN type 1-O is defined in TS 38.108 [x], clause 9.7.2.2.
[bookmark: _Toc21102720][bookmark: _Toc29810569][bookmark: _Toc36635921][bookmark: _Toc37272867][bookmark: _Toc45885944][bookmark: _Toc53183050][bookmark: _Toc58915717][bookmark: _Toc58917898][bookmark: _Toc66693767][bookmark: _Toc74915719][bookmark: _Toc76114344][bookmark: _Toc76544230][bookmark: _Toc82536352][bookmark: _Toc89952645][bookmark: _Toc98766461][bookmark: _Toc99702824][bookmark: _Toc106206610][bookmark: _Toc115080612]9.7.2.3	Test purpose
The test purpose is to verify that the emission at the RIB 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: _Toc21102721][bookmark: _Toc29810570][bookmark: _Toc36635922][bookmark: _Toc37272868][bookmark: _Toc45885945][bookmark: _Toc53183051][bookmark: _Toc58915718][bookmark: _Toc58917899][bookmark: _Toc66693768][bookmark: _Toc74915720][bookmark: _Toc76114345][bookmark: _Toc76544231][bookmark: _Toc82536353][bookmark: _Toc89952646][bookmark: _Toc98766462][bookmark: _Toc99702825][bookmark: _Toc106206611][bookmark: _Toc115080613]9.7.2.4	Method of test
[bookmark: _Toc21102722][bookmark: _Toc29810571][bookmark: _Toc36635923][bookmark: _Toc37272869][bookmark: _Toc45885946][bookmark: _Toc53183052][bookmark: _Toc58915719][bookmark: _Toc58917900][bookmark: _Toc66693769][bookmark: _Toc74915721][bookmark: _Toc76114346][bookmark: _Toc76544232][bookmark: _Toc82536354][bookmark: _Toc89952647][bookmark: _Toc98766463][bookmark: _Toc99702826][bookmark: _Toc106206612][bookmark: _Toc115080614]9.7.2.4.1	Initial conditions
Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.x).
Beams to be tested: Declared beam with the highest intended EIRP for the narrowest intended beam corresponding to the smallest BeWθ, or for the narrowest intended beam corresponding to the smallest BeWϕ (D.3, D.11).
For SAN declared to be capable of single carrier operation, start transmission according to the applicable test configuration in clause 4.8 using the corresponding test model [NR-FR1-TM1.1] for SAN type 1-O in clause 4.9.2 at manufacturers declared rated carrier EIRP (Prated,c,EIRP, D.x).
[bookmark: _Toc21102723][bookmark: _Toc29810572][bookmark: _Toc36635924][bookmark: _Toc37272870][bookmark: _Toc45885947][bookmark: _Toc53183053][bookmark: _Toc58915720][bookmark: _Toc58917901][bookmark: _Toc66693770][bookmark: _Toc74915722][bookmark: _Toc76114347][bookmark: _Toc76544233][bookmark: _Toc82536355][bookmark: _Toc89952648][bookmark: _Toc98766464][bookmark: _Toc99702827][bookmark: _Toc106206613][bookmark: _Toc115080615]9.7.2.4.2	Procedure
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.x) of the SAN with the test system.
3)	Orient the positioner (and SAN) in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the SAN according to the declared beam direction pair.
5)	Set the SAN to transmit signal.
6)	Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and across a span, as listed in table 9.7.2.4.2-1. The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less.
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 is power responding. There are at least two ways to be power responding. The spectrum analyser can be set to "sample" detection, with its video bandwidth setting at least three times its RBW setting. Or the analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.
Table 9.7.2.4.2-1: Span and number of measurement points for OBW measurements for FR1
	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



7)	Compute the total of the EIRP, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the EIRP outside the occupied bandwidth on each side. P1 is half of the total EIRP outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. Measure the EIRP for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.
8)	Determine the lowest frequency, f1, for which the sum of all EIRP in the measurement cells from the beginning of the span to f1 exceeds P1.
9)	Determine the highest frequency, f2, for which the sum of all EIRP in the measurement cells from the end of the span to f2 exceeds P1.
10)	Compute the OTA occupied bandwidth as f2 - f1.
[bookmark: _Toc21102724][bookmark: _Toc29810573][bookmark: _Toc36635925][bookmark: _Toc37272871][bookmark: _Toc45885948][bookmark: _Toc53183054][bookmark: _Toc58915721][bookmark: _Toc58917902][bookmark: _Toc66693771][bookmark: _Toc74915723][bookmark: _Toc76114348][bookmark: _Toc76544234][bookmark: _Toc82536356][bookmark: _Toc89952649][bookmark: _Toc98766465][bookmark: _Toc99702828][bookmark: _Toc106206614][bookmark: _Toc115080616]9.7.2.5	Test requirement
The OTA occupied bandwidth for each NR carrier shall be less than the channel bandwidth as defined in TS 38.108 [x], table 5.3.5-1.

[bookmark: _Toc21102727][bookmark: _Toc29810576][bookmark: _Toc36635928][bookmark: _Toc37272874][bookmark: _Toc45885951][bookmark: _Toc53183057][bookmark: _Toc58915724][bookmark: _Toc58917905][bookmark: _Toc66693774][bookmark: _Toc74915726][bookmark: _Toc76114351][bookmark: _Toc76544237][bookmark: _Toc82536359][bookmark: _Toc89952652][bookmark: _Toc98766468][bookmark: _Toc99702831][bookmark: _Toc106206617][bookmark: _Toc115080619][bookmark: _Toc117268672]9.7.3	OTA Adjacent Channel Leakage Power Ratio (ACLR)
[bookmark: _Toc21102728][bookmark: _Toc29810577][bookmark: _Toc36635929][bookmark: _Toc37272875][bookmark: _Toc45885952][bookmark: _Toc53183058][bookmark: _Toc58915725][bookmark: _Toc58917906][bookmark: _Toc66693775][bookmark: _Toc74915727][bookmark: _Toc76114352][bookmark: _Toc76544238][bookmark: _Toc82536360][bookmark: _Toc89952653][bookmark: _Toc98766469][bookmark: _Toc99702832][bookmark: _Toc106206618][bookmark: _Toc115080620]9.7.3.1	Definition and applicability
OTA 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 measured power is TRP.
The requirement shall be applied per RIB.
For a RIB operating in multi-carrier, the OTA ACLR requirements in clause 9.7.3.2 apply to SAN channel bandwidths of the outermost carrier.
[bookmark: _Toc21102729][bookmark: _Toc29810578][bookmark: _Toc36635930][bookmark: _Toc37272876][bookmark: _Toc45885953][bookmark: _Toc53183059][bookmark: _Toc58915726][bookmark: _Toc58917907][bookmark: _Toc66693776][bookmark: _Toc74915728][bookmark: _Toc76114353][bookmark: _Toc76544239][bookmark: _Toc82536361][bookmark: _Toc89952654][bookmark: _Toc98766470][bookmark: _Toc99702833][bookmark: _Toc106206619][bookmark: _Toc115080621]9.7.3.2	Minimum requirement
The minimum requirement for SAN type 1-O is in TS 38.108 [x], clause 9.7.3.2.
[bookmark: _Toc21102730][bookmark: _Toc29810579][bookmark: _Toc36635931][bookmark: _Toc37272877][bookmark: _Toc45885954][bookmark: _Toc53183060][bookmark: _Toc58915727][bookmark: _Toc58917908][bookmark: _Toc66693777][bookmark: _Toc74915729][bookmark: _Toc76114354][bookmark: _Toc76544240][bookmark: _Toc82536362][bookmark: _Toc89952655][bookmark: _Toc98766471][bookmark: _Toc99702834][bookmark: _Toc106206620][bookmark: _Toc115080622]9.7.3.3	Test purpose
To verify that the OTA adjacent channel leakage ratio requirement shall be met as specified by the minimum requirement.
[bookmark: _Toc21102731][bookmark: _Toc29810580][bookmark: _Toc36635932][bookmark: _Toc37272878][bookmark: _Toc45885955][bookmark: _Toc53183061][bookmark: _Toc58915728][bookmark: _Toc58917909][bookmark: _Toc66693778][bookmark: _Toc74915730][bookmark: _Toc76114355][bookmark: _Toc76544241][bookmark: _Toc82536363][bookmark: _Toc89952656][bookmark: _Toc98766472][bookmark: _Toc99702835][bookmark: _Toc106206621][bookmark: _Toc115080623]9.7.3.4	Method of test
[bookmark: _Toc21102732][bookmark: _Toc29810581][bookmark: _Toc36635933][bookmark: _Toc37272879][bookmark: _Toc45885956][bookmark: _Toc53183062][bookmark: _Toc58915729][bookmark: _Toc58917910][bookmark: _Toc66693779][bookmark: _Toc74915731][bookmark: _Toc76114356][bookmark: _Toc76544242][bookmark: _Toc82536364][bookmark: _Toc89952657][bookmark: _Toc98766473][bookmark: _Toc99702836][bookmark: _Toc106206622][bookmark: _Toc115080624]9.7.3.4.1	Initial conditions
Test environment:	normal; see annex B.2.
RF channels to be tested for single carrier: B and T; see clause 4.9.1.
SAN RF bandwidth positions to be tested for multi-carrier: BRFBW and TRFBW in single-band operation, see clause 4.9.1.
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see Annex J) as long as the required TRP level is achieved.
[bookmark: _Toc21102733][bookmark: _Toc29810582][bookmark: _Toc36635934][bookmark: _Toc37272880][bookmark: _Toc45885957][bookmark: _Toc53183063][bookmark: _Toc58915730][bookmark: _Toc58917911][bookmark: _Toc66693780][bookmark: _Toc74915732][bookmark: _Toc76114357][bookmark: _Toc76544243][bookmark: _Toc82536365][bookmark: _Toc89952658][bookmark: _Toc98766474][bookmark: _Toc99702837][bookmark: _Toc106206623][bookmark: _Toc115080625]9.7.3.4.2	Procedure
[bookmark: _Hlk513388270]The following procedure for measuring TRP is based on the directional power measurements as described in annex J). An alternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps 1, 3, 4, 6, 8, 9, 10, 11, 12.
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.x) of the SAN with the test system.
3)	The measurement devices characteristics shall be:
	- Measurement filter bandwidth: defined in clause [9.7.3.5].
	- Detection mode: true RMS voltage or true power averaging.
	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)	For single carrier operation, set the SAN to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause [4.9.2] at manufacturers declared rated carrier TRP output power declared per RIB (Prated,c,TRP).
	For SAN declared to be capable of multi-carrier operation use the applicable test signal configuration and corresponding power setting specified in clauses [4.7.2] and 4.8 using the corresponding test model(s) in clause [4.9.2] on all carriers configured.
5)	Orient the positioner (and SAN) in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed (see Annex J).
6)	Measure the absolute power of the assigned channel frequency and the (adjacent channel frequency).
7)	Repeat step 5-6 for all directions in the appropriated TRP measurement grid needed for TRPEstimate (see Annex J).
8)	Calculate TRPEstimate for the absolute total radiated power of the wanted channel and the adjacent channel using the measurements made in Step 7.
9)	Calculate relative ACLR estimate.
NOTE 1:	ACLR is calculated by the ratio of the absolute TRP of the assigned channel frequency and the absolute TRP of the adjacent frequency channel.
NOTE 2:	For FR1 the measurement uncertainty of the reverberation chamber for the relative ACLR is higher than the measurement uncertainty in clause 4.1.2 the test requirements in table 9.7.3.5-1 shall be tightened following the procedure in clause [4.1.3].
10)	Measure OTA ACLR for the frequency offsets both side of channel frequency as specified in table 9.7.3.5-1 for SAN type 1-O. In multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall be measured.
11)	Repeat the test with the channel set-up using [NR- FR1-TM1.2].
[bookmark: _Toc21102734][bookmark: _Toc29810583][bookmark: _Toc36635935][bookmark: _Toc37272881][bookmark: _Toc45885958][bookmark: _Toc53183064][bookmark: _Toc58915731][bookmark: _Toc58917912][bookmark: _Toc66693781][bookmark: _Toc74915733][bookmark: _Toc76114358][bookmark: _Toc76544244][bookmark: _Toc82536366][bookmark: _Toc89952659][bookmark: _Toc98766475][bookmark: _Toc99702838][bookmark: _Toc106206624][bookmark: _Toc115080626]9.7.3.5	Test requirements
The OTA ACLR limit specified in table 9.7.3.5-1 for SAN GEO class and 9.7.3.5-2 for SAN LEO class shall apply.
Table 9.7.3.5-1: OTA 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)
	143

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	143

	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 9.7.3.5-2: OTA 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)
	243

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	243

	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: _Toc21102737][bookmark: _Toc29810586][bookmark: _Toc36635938][bookmark: _Toc37272884][bookmark: _Toc45885961][bookmark: _Toc53183067][bookmark: _Toc58915734][bookmark: _Toc58917915][bookmark: _Toc66693784][bookmark: _Toc74915736][bookmark: _Toc76114361][bookmark: _Toc76544247][bookmark: _Toc82536369][bookmark: _Toc89952662][bookmark: _Toc98766478][bookmark: _Toc99702841][bookmark: _Toc106206627][bookmark: _Toc115080629][bookmark: _Toc117268673]9.7.4	OTA operating band unwanted emissions
[bookmark: _Toc21102738][bookmark: _Toc29810587][bookmark: _Toc36635939][bookmark: _Toc37272885][bookmark: _Toc45885962][bookmark: _Toc53183068][bookmark: _Toc58915735][bookmark: _Toc58917916][bookmark: _Toc66693785][bookmark: _Toc74915737][bookmark: _Toc76114362][bookmark: _Toc76544248][bookmark: _Toc82536370][bookmark: _Toc89952663][bookmark: _Toc98766479][bookmark: _Toc99702842][bookmark: _Toc106206628][bookmark: _Toc115080630][bookmark: _Toc117268674]9.7.4.1	Definition and applicability
The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.
For a RIB operating in multi-carrier, the requirements apply to SAN channel bandwidths of the outermost carrier.
[bookmark: _Toc21102739][bookmark: _Toc29810588][bookmark: _Toc36635940][bookmark: _Toc37272886][bookmark: _Toc45885963][bookmark: _Toc53183069][bookmark: _Toc58915736][bookmark: _Toc58917917][bookmark: _Toc66693786][bookmark: _Toc74915738][bookmark: _Toc76114363][bookmark: _Toc76544249][bookmark: _Toc82536371][bookmark: _Toc89952664][bookmark: _Toc98766480][bookmark: _Toc99702843][bookmark: _Toc106206629][bookmark: _Toc115080631][bookmark: _Toc117268675]9.7.4.2	Minimum requirement
The minimum requirement for SAN type 1-O is defined in TS 38.108 [x], clause 9.7.4.2.
[bookmark: _Toc21102740][bookmark: _Toc29810589][bookmark: _Toc36635941][bookmark: _Toc37272887][bookmark: _Toc45885964][bookmark: _Toc53183070][bookmark: _Toc58915737][bookmark: _Toc58917918][bookmark: _Toc66693787][bookmark: _Toc74915739][bookmark: _Toc76114364][bookmark: _Toc76544250][bookmark: _Toc82536372][bookmark: _Toc89952665][bookmark: _Toc98766481][bookmark: _Toc99702844][bookmark: _Toc106206630][bookmark: _Toc115080632][bookmark: _Toc117268676]9.7.4.3	Test purpose
This test measures the emissions of the SAN, close to the assigned channel bandwidth of the wanted signal, while the SAN is in operation.
[bookmark: _Toc21102741][bookmark: _Toc29810590][bookmark: _Toc36635942][bookmark: _Toc37272888][bookmark: _Toc45885965][bookmark: _Toc53183071][bookmark: _Toc58915738][bookmark: _Toc58917919][bookmark: _Toc66693788][bookmark: _Toc74915740][bookmark: _Toc76114365][bookmark: _Toc76544251][bookmark: _Toc82536373][bookmark: _Toc89952666][bookmark: _Toc98766482][bookmark: _Toc99702845][bookmark: _Toc106206631][bookmark: _Toc115080633][bookmark: _Toc117268677]9.7.4.4	Method of test
[bookmark: _Toc21102742][bookmark: _Toc29810591][bookmark: _Toc36635943][bookmark: _Toc37272889][bookmark: _Toc45885966][bookmark: _Toc53183072][bookmark: _Toc58915739][bookmark: _Toc58917920][bookmark: _Toc66693789][bookmark: _Toc74915741][bookmark: _Toc76114366][bookmark: _Toc76544252][bookmark: _Toc82536374][bookmark: _Toc89952667][bookmark: _Toc98766483][bookmark: _Toc99702846][bookmark: _Toc106206632][bookmark: _Toc115080634][bookmark: _Toc117268678]9.7.4.4.1	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.
SAN RF bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW in single-band operation, see clause 4.9.1. 
Directions to be tested: As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure (see annex J) as long as the required TRP level is achieved.
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The following procedure for measuring TRP is based on the directional power measurements as described in TS 38.141-2 [x], annex I. An alternative method to measure TRP is to use a characterized and calibrated reverberation chamber if so follow steps 1, 3, 4, 6.
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.x) of the SAN with the test system.
3)	The measurement devices characteristics shall be:
-	Measurement filter bandwidth: as defined in clause 6.7.4.5.
-	Detection mode: true RMS voltage or true power averaging.
	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 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)	For single carrier operation, set the SAN to transmit according to the applicable test configuration in clause 4.8 using the corresponding test model(s) in clause [4.9.2] at manufacturers declared rated carrier TRP output power declared per RIB (Prated,c,TRP).
	For a SAN declared to be capable of multi-carrier operation, use the applicable test signal configuration and corresponding power setting specified in clause [4.7.2] and 4.8 using the corresponding test model(s) in clause [4.9.2] on all carriers configured.
5) Orient the positioner (and SAN) in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed (see annex J).
6)	Sweep the centre frequency of the measurement filter in contiguous steps and measure emission power within the specified frequency ranges with the specified measurement bandwidth.
7)	Repeat step 5-6 for all directions in the appropriated TRP measurement grid needed for TRPEstimate (see annex J).
8)	Calculate TRPEstimate using the measurements made in step 6.
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[bookmark: _GoBack]The OTA operating band unwanted emission requirement for SAN type 1-O shall not exceed each applicable limit in 9.7.4.2FFS.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. For a RIB operating in multi-carrier, the requirements apply to SAN channel bandwidths of the outermost carrier for the frequency ranges defined in clause 6.6.4.1.
For a multi-carrier single-band RIB 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.
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Conclusions
TP for TS 38.181, Clause 9.7 OTA unwanted emissions (with some corrections for e.g. ACLR values).
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