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1 Introduction
Referring to the work-split arranged before this meeting and captured in [3], in this contribution we provide TP to TS 36.181 on conducted and radiated occupied bandwidth requirements.
Couple of clarifications to the proposed TP: 
· All the manufacturer declaration are highlighted to indicate the need to run final consistency check in the stable version of the draft specification. 
· Multiple cross-references are in [] to perform final consistency check in the stable version of the draft specification.
2 Conclusions 
Based on the above discussion, the following proposals were formulated: 

Proposal 1: Approve the attached TP to TS 36.181.
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Annex A: TP to TS 36.181
------------------------------ Modified section ------------------------------
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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.
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.
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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.
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The minimum requirement for SAN type 1-H is defined in TS 36.108 [2] clause [6.6.2].
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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.
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Test environment: Normal; see annex B.
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 [D.1.1] for SAN type 1-H.
2)	For a SAN declared to be capable of single carrier operation (D.39), start transmission according to the applicable test configuration in clause [4.8] using the corresponding test model [SAN-FR1-TM1.1] at manufacturer's declared rated carrier output power per TAB connector (Prated,c,TABC, D.34).
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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)

	
	0.2
	1.4

	Span (MHz)
	0.4
	10

	Minimum number of measurement points
	400
	1429



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: _Toc120544822][bookmark: _Toc120545177][bookmark: _Toc120545793][bookmark: _Toc120606697][bookmark: _Toc120607051][bookmark: _Toc120607408][bookmark: _Toc120607771][bookmark: _Toc120608136][bookmark: _Toc120608516][bookmark: _Toc120608896][bookmark: _Toc120609276][bookmark: _Toc120609667][bookmark: _Toc120610058][bookmark: _Toc120610810][bookmark: _Toc120611212][bookmark: _Toc120611621][bookmark: _Toc120612039][bookmark: _Toc120612459][bookmark: _Toc120612886][bookmark: _Toc120613315][bookmark: _Toc120613745][bookmark: _Toc120614175][bookmark: _Toc120614618][bookmark: _Toc120615077][bookmark: _Toc120622254][bookmark: _Toc120622760][bookmark: _Toc120623379][bookmark: _Toc120623904][bookmark: _Toc120624441][bookmark: _Toc120624978][bookmark: _Toc120625515][bookmark: _Toc120626052][bookmark: _Toc120626599][bookmark: _Toc120627155][bookmark: _Toc120627720][bookmark: _Toc120628296][bookmark: _Toc120628881][bookmark: _Toc120629469][bookmark: _Toc120630970][bookmark: _Toc120631621][bookmark: _Toc120632271][bookmark: _Toc120632921][bookmark: _Toc120633571][bookmark: _Toc120634222][bookmark: _Toc120634873][bookmark: _Toc121753997][bookmark: _Toc121754667][bookmark: _Toc121822625][bookmark: _Toc127032170]6.6.2.5	Test requirements
For E-UTRA, the occupied bandwidth for each carrier shall be less than the channel bandwidth as defined in TS 36.108 [2], clause 5.3A. 
For NB-IoT standalone operation, the occupied bandwidth for carrier shall be less than the channel bandwidth as defined in TS 36.108 [2], clause 5.3B. 
------------------------------ Next modified section ------------------------------
[bookmark: _Toc127032302]9.7	OTA unwanted emissions
[bookmark: _Toc127032303]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
	2xBWchannel



The unwanted emission requirements are applied per cell for all the configurations.  Requirements for OTA unwanted emissions are captured using TRP, or directional requirements as described per requirement.
For the OTA TRP measurement procedures, refer to TS 38.141-2 [x], annex I.
There is in addition a requirement for occupied bandwidth.
[bookmark: _Toc127032304]9.7.2	OTA occupied bandwidth
[bookmark: _Toc127032305]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: _Toc127032306]9.7.2.2	Minimum requirement
The minimum requirement for SAN type 1-O is defined in TS 36.108 [2], clause [9.7.2.2].
[bookmark: _Toc127032307]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: _Toc127032308]9.7.2.4	Method of test
[bookmark: _Toc127032309]9.7.2.4.1	Initial conditions
Test environment: Normal, see annex B.
RF channels to be tested for single carrier: M; see clause [4.9.1].
Directions to be tested: OTA coverage range reference direction (D.30).
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 [SAN-FR1-TM1.1] for SAN type 1-O in clause [4.9.2] at manufacturers declared rated carrier EIRP (Prated,c,EIRP, D.11).
[bookmark: _Toc127032310]9.7.2.4.2	Procedure
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) 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)

	
	0.2
	1.4

	Span (MHz)
	0.4
	10

	Minimum number of measurement points
	400
	1429



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: _Toc127032311]9.7.2.5	Test requirement
For E-UTRA, the occupied bandwidth for each carrier shall be less than the channel bandwidth as defined in TS 36.108 [2], clause 5.3A. 
For NB-IoT standalone operation, the occupied bandwidth for carrier shall be less than the channel bandwidth as defined in TS 36.108 [2], clause 5.3B. 
------------------------------ End of modified section ------------------------------
