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Introduction
This contribution provides the text proposal to TS 36.181 for OBUE and OTA OBUE sections.
The text proposal was prepared base on the skeleton approved in [1]
To derive the test requirements, we adopted the TT values proposed in [2]. For the TT values have not been approved yet, we added square brackets for all test requirements. 
Reference numbers, table numbers, declaration IDs, etc., need to be revisited when the draft texts for other clauses are ready.
Conclusions 
Based on the above discussion, the following proposal was formulated: 
Proposal 1: Approve the attached TP to TS 36.181. 
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6.6.4	Operating band unwanted emissions
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Unless otherwise stated, the operating band unwanted emission (OBUE) limits for SAN are defined from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth. 	Comment by Tetsu Ikeda: BWChannel ?
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.
-	PSDchannel represents the Power Spectral Density of the channel for a given channel bandwidth
-	BWChannel is the considered SAN channel bandwidth or SAN RF bandwidth for a given operating band.	Comment by Tetsu Ikeda: To be confirmed.	Comment by Tetsu Ikeda: To be confirmed.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.	Comment by Tetsu Ikeda: Removed [dB]
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.	Comment by Tetsu Ikeda: 2× BWChannel ?	Comment by Tetsu Ikeda: BWChannel ?
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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 36.108 [2], clause 6.6.4.2.	Comment by Tetsu Ikeda: To be confirmed.
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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 D.1.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.	Comment by Tetsu Ikeda: To be confirmed.
1)	Connect the single-band connector under test to measurement equipment as shown in annex D.1.1. All connectors not under test shall be terminated.	Comment by Tetsu Ikeda: To be confirmed.
	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. 	Comment by Tetsu Ikeda: To be confirmed.
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.34). Channel set-up shall be according to E-SAN-TM1.1.	Comment by Tetsu Ikeda: To be confirmed.	Comment by Tetsu Ikeda: To be confirmed.
	For connectors under test declared to be capable of multi-carrier operation set the connectors 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. 
For connectors declared to be capable of NB-IoT operation in NR in-band (D.41), test shall be performed using N-SAN-TM according to clause 4.9.2.2.x.	Comment by Tetsu Ikeda: To be confirmed.	Comment by Tetsu Ikeda: To be confirmed.	Comment by Tetsu Ikeda: To be confirmed.
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 E-SAN-TM1.2.	Comment by Tetsu Ikeda: To be confirmed.
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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 [6].	Comment by Tetsu Ikeda: To be confirmed.
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
	[]	Comment by Tetsu Ikeda: To be confirmed.
	4 kHz

	NOTE 1: PSDChannel = Prated,c,sys – 10log10(BWChannel) – 24 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.	Comment by Tetsu Ikeda: To be confirmed.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.



[bookmark: _Hlk132023019][bookmark: _Toc127032320]--------------Next text proposal-------------
9.7.4	OTA operating band unwanted emissions
[bookmark: _Toc127032321]9.7.4.1	Definition and applicability
The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.
Unless otherwise stated, the operating band unwanted emission (OBUE) limits for SAN are defined from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth. 	Comment by Tetsu Ikeda: BWChannel ?
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.
-	PSDchannel represents the Power Spectral Density of the channel for a given channel bandwidth
-	BWChannel is the considered SAN channel bandwidth or SAN RF bandwidth for a given operating band.	Comment by Tetsu Ikeda: To be confirmed.	Comment by Tetsu Ikeda: To be confirmed.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.	Comment by Tetsu Ikeda: Removed [dB]
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.
-	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.	Comment by Tetsu Ikeda: 2× BWChannel ?	Comment by Tetsu Ikeda: BWChannel ?
[bookmark: _Toc127032322]9.7.4.2	Minimum requirement
The minimum requirement for SAN type 1-O is defined in TS 36.108 [2], clause 9.7.4.2.	Comment by Tetsu Ikeda: To be confirmed.
[bookmark: _Toc127032323]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: _Toc127032324]9.7.4.4	Method of test
[bookmark: _Toc127032325]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 TS 38.141-2 [18], annex I) as long as the required TRP level is achieved.	Comment by Tetsu Ikeda: To be confirmed.
[bookmark: _Toc127032326]9.7.4.4.2	Procedure
The following procedure for measuring TRP is based on the directional power measurements as described in TS 38.141-2 [18], 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.	Comment by Tetsu Ikeda: To be confirmed.
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the SAN with the test system.	Comment by Tetsu Ikeda: To be confirmed.
3)	The measurement devices characteristics shall be:
-	Measurement filter bandwidth: as defined in clause 9.7.4.5.
-	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 4.1.2.2-2.	Comment by Tetsu Ikeda: To be confirmed.
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.
For a SAN declared to be capable of NB-IoT operation in NR in-band (D.41), test shall be performed using N-SAN-TM according to clause 4.9.2.2.x.	Comment by Tetsu Ikeda: To be confirmed.	Comment by Tetsu Ikeda: To be confirmed.	Comment by Tetsu Ikeda: To be confirmed.
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 TS 38.141-2 [18], annex I).	Comment by Tetsu Ikeda: To be confirmed.
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 TS 38.141-2 [18], annex I).	Comment by Tetsu Ikeda: To be confirmed.
8)	Calculate TRPEstimate using the measurements made in step 6.
[bookmark: _Toc127032327]9.7.4.5	Test requirements
The OTA operating band unwanted emission requirement for SAN type 1-O shall not exceed the limit in table 9.7.4.5-1.
Table 9.7.4.5-1: 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
	Limits
(dBm)
	Measurement bandwidth

	0 MHz  f < 2× BWChannel
	0.002 MHz  f_offset < 2× BWChannel + 0.002 MHz
	[ + 9]	Comment by Tetsu Ikeda: To be confirmed
	4 kHz


	NOTE 1: PSDChannel = Prated,c,sys – 10log10(BWChannel) – 24 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.	Comment by Tetsu Ikeda: To be confirmed.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.
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