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1. Introduction
This contribution provides a text proposal for TS 38.181: On radiated transmitter and receiver characteristics in clause 9 and 10 [1].
2. Reference
[1] TS 38.181, 1.0.1

3. Text proposal
---------------------------------------------------Start of Text proposal---------------------------------------------------------
<Start of Change 1>
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General test conditions for transmitter tests are given in clause 4, including interpretation of measurement results and configurations for testing. SAN configurations for the tests are defined in clause 4.5.
If beams have been declared equivalent and parallel (D.13, D.14), only a representative beam is necessary to be tested to demonstrate conformance.
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Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each declared beam, the requirement is based on declarations given in clause 4.6 for a beam identifier (D.3), reference beam direction pair (D.8), rated beam EIRP (D.11) at the beam's reference direction pair, OTA peak directions set (D.9), the beam direction pairs at the maximum steering directions (D.10) and their associated rated beam EIRP and beam width(s) for reference beam direction pair and maximum steering directions (D.12).
For a declared beam identifier and beam direction pair, the rated beam EIRP level is the maximum power that the SAN is declared to radiate at the associated beam peak direction.
For each beam peak direction associated with a beam direction pair within the OTA peak directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in clause 9.2.4.1.
NOTE 1:	The OTA peak directions set for a beam is the complete continuous or discrete set of all beam direction for which the EIRP requirement is achieved for the beam.
NOTE 2:	A beam direction pair consists of a beam centre direction and an associated beam peak direction.
Radiated transmit power is directional requirement applicable to SAN type 1-H and SAN type 1-O.
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Radiated transmit power minimum requirement for SAN type 1-H and SAN type 1-O is defined in TS 38.108 [x2], clause 9.2.2.
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The test purpose is to verify the ability to accurately generate and direct radiated power per beam, across the frequency range and under normal conditions, for all declared beams of the SAN type 1-H and SAN type 1-O.
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Test environment: Test to be performed on environment as declared by the manufacturer. 
Directions to be tested:
-	OTA peak directions set reference beam direction pair (D.8), and
-	OTA peak directions set maximum steering directions (D.10).
Beams to be tested: A representative number of beams shall be chosen to demonstrate the SAN conformance to radiated power requirements. 
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The test procedure is as follows:
1)	Place the satellite on the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the satellite with the test system.
3)	Orient the positioner and satellite in order that the direction to be tested aligns with the test antenna.
4)	Configure the beam peak direction of the satellite according to the declared beam direction pair.
5)	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.
	For a 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.
6)	Measure 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.
7)	Test steps 3 to 6 are repeated for all declared beams (D.3) and their reference beam direction pairs and maximum steering directions (D.8 and D.10).
For multi-band capable SAN and single band tests, repeat the steps above per involved operating band where single band test configurations and test models shall apply with no carriers activated in the other band.
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For each declared conformance beam direction pair, the EIRP measurement results in clause 9.2.4.2 shall remain within the values provided in table 9.2.5-1, relative to the manufacturer's declared rated beam EIRP (D.11) value:
Table 9.2.5-1: Test requirement for radiated transmit power
	
	Normal test environment

	SAN type 1-H, SAN type 1-O
	f ≤ 3 GHz: ± 3.3 dB
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OTA SAN output power is declared as rated carrier TRP. 
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The minimum requirement for SAN type 1-O is specified in TS 38.108, clause 9.2.
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The test purpose is to measure the maximum carrier TRP (Pmax,c,TRP) across the frequency range for all RIBs.
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Test environment: Test to be performed on environment as declared by the manufacturer.
RF channels to be tested for single carrier: B, M, 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.
Beams to be tested:
As the requirement is TRP the beam pattern(s) may be set up to optimise the TRP measurement procedure 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.
1)	Place the satellite on the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the satellite with the test system.
3)	Configure the satellite such that the beam peak direction(s) applied during the power measurement step 6 are consistent with the grid and measurement approach for the TRP test.
4)	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.
	For a 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 satellite in order that the direction to be tested aligns with the test antenna such that measurements to determine TRP can be performed.
6)	Measure the radiated power for any two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2. 
7)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation 
8)	Calculate TRP using the EIRP measurements.
For single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carriers activated in the other band.
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The final TRP measurement result in clause 9.3.4.2 shall remain:
-	within +3.4 dB and -3.4 dB of the manufacturer's declared rated carrier TRP Prated,c,TRP carrier frequency f ≤ 3.0 GHz;
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The requirements in clause 9.4 apply during the transmitter ON period. Transmit signal quality (as specified in clause 9.6) shall be maintained for the output power dynamics requirements.
The OTA output power requirements are single direction requirements and apply to the beam peak directions over the OTA peak directions set.
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The OTA RE power control dynamic range is the difference between the power of an RE and the average RE power for a SAN at maximum output power (Pmax,c,EIRP) for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
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The minimum requirement for SAN type 1-O is in TS 38.108 [2], clause 9.4.2.2.
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No specific test or test requirements are defined for RE power control dynamic range. The Error Vector Magnitude test, as described in clause 9.6 provides sufficient test coverage for this requirement.
[bookmark: _Toc99702763][bookmark: _Toc58915656][bookmark: _Toc74915658][bookmark: _Toc89952584][bookmark: _Toc53182989][bookmark: _Toc37272803][bookmark: _Toc66693706][bookmark: _Toc106206549][bookmark: _Toc76114283][bookmark: _Toc98766400][bookmark: _Toc29810505][bookmark: _Toc36635857][bookmark: _Toc58917837][bookmark: _Toc82536291][bookmark: _Toc45885880][bookmark: _Toc21102656][bookmark: _Toc76544169][bookmark: _Toc120544921][bookmark: _Toc120545276][bookmark: _Toc120545892][bookmark: _Toc120606796][bookmark: _Toc120607150][bookmark: _Toc120607507][bookmark: _Toc120607870][bookmark: _Toc120608235][bookmark: _Toc120608615][bookmark: _Toc120608995][bookmark: _Toc120609386][bookmark: _Toc120609777][bookmark: _Toc120610178][bookmark: _Toc120610931][bookmark: _Toc120611340][bookmark: _Toc120611758][bookmark: _Toc120612178][bookmark: _Toc120612605][bookmark: _Toc120613034][bookmark: _Toc120613464][bookmark: _Toc120613894][bookmark: _Toc120614337][bookmark: _Toc120614796][bookmark: _Toc120615271][bookmark: _Toc120622479][bookmark: _Toc120622985][bookmark: _Toc120623604][bookmark: _Toc120624129][bookmark: _Toc120624666][bookmark: _Toc120625203][bookmark: _Toc120625740][bookmark: _Toc120626277][bookmark: _Toc120626824][bookmark: _Toc120627380][bookmark: _Toc120627945][bookmark: _Toc120628521][bookmark: _Toc120629106][bookmark: _Toc120629694][bookmark: _Toc120631195][bookmark: _Toc120631846][bookmark: _Toc120632496][bookmark: _Toc120633146][bookmark: _Toc120633796][bookmark: _Toc120634447][bookmark: _Toc120635098][bookmark: _Toc121754222][bookmark: _Toc121754892][bookmark: _Toc121822848]9.4.3	OTA total power dynamic range
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The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
[bookmark: _Toc29810507][bookmark: _Toc21102658]NOTE:	The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Pmax,c,EIRP) when transmitting on all RBs. The lower limit of the OTA total power dynamic range is the average EIRP for single RB transmission in the same direction using the same beam. The OFDM symbols shall carry PDSCH and not contain PDCCH, RS or SSB.
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The minimum requirement for SAN type 1-O is in TS 38.108 [2], clause 9.4.3.2.
[bookmark: _Toc66693709][bookmark: _Toc76114286][bookmark: _Toc98766403][bookmark: _Toc58915659][bookmark: _Toc76544172][bookmark: _Toc99702766][bookmark: _Toc21102659][bookmark: _Toc53182992][bookmark: _Toc29810508][bookmark: _Toc37272806][bookmark: _Toc106206552][bookmark: _Toc45885883][bookmark: _Toc36635860][bookmark: _Toc58917840][bookmark: _Toc89952587][bookmark: _Toc82536294][bookmark: _Toc74915661][bookmark: _Toc120544924][bookmark: _Toc120545279][bookmark: _Toc120545895][bookmark: _Toc120606799][bookmark: _Toc120607153][bookmark: _Toc120607510][bookmark: _Toc120607873][bookmark: _Toc120608238][bookmark: _Toc120608618][bookmark: _Toc120608998][bookmark: _Toc120609389][bookmark: _Toc120609780][bookmark: _Toc120610181][bookmark: _Toc120610934][bookmark: _Toc120611343][bookmark: _Toc120611761][bookmark: _Toc120612181][bookmark: _Toc120612608][bookmark: _Toc120613037][bookmark: _Toc120613467][bookmark: _Toc120613897][bookmark: _Toc120614340][bookmark: _Toc120614799][bookmark: _Toc120615274][bookmark: _Toc120622482][bookmark: _Toc120622988][bookmark: _Toc120623607][bookmark: _Toc120624132][bookmark: _Toc120624669][bookmark: _Toc120625206][bookmark: _Toc120625743][bookmark: _Toc120626280][bookmark: _Toc120626827][bookmark: _Toc120627383][bookmark: _Toc120627948][bookmark: _Toc120628524][bookmark: _Toc120629109][bookmark: _Toc120629697][bookmark: _Toc120631198][bookmark: _Toc120631849][bookmark: _Toc120632499][bookmark: _Toc120633149][bookmark: _Toc120633799][bookmark: _Toc120634450][bookmark: _Toc120635101][bookmark: _Toc121754225][bookmark: _Toc121754895][bookmark: _Toc121822851]9.4.3.3	Test purpose
The test purpose is to verify that the total power dynamic range is within the limits specified by the minimum requirement.
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Test environment:	Normal, see annex B.2.
RF channels to be tested for single carrier:	M; see clause 4.9.1.
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).
Directions to be tested: The OTA peak directions set reference beam direction pair (D.8).
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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)	For SAN type 1-O, set the SAN to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	NR-SAN-FR1-TM3.1 if 64QAM is supported by SAN without power back off, or
-	NR-SAN-FR1-TM3.1 with all 64QAM PDSCH PRBs replaced by 16QAM PDSCH PRBs if 64QAM is supported by SAN with power back off, or
-	NR-SAN-FR1-TM3.1 with all 64QAM PDSCH PRBs replaced by 16QAM PDSCH PRBs if 64QAM is  not supported by SAN but 16QAM is supported by SAN, or
-	NR-SAN-FR1-TM3.1 with all 64QAM PDSCH PRBs replaced by QPSK PDSCH PRBs if 16QAM is not supported by SAN.
6)	Measure the OFDM symbol TX power as defined in annex L by measuring 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.
7)	For SAN type 1-O, set the SAN to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test models:
-	NR-SAN-FR1-TM2 if 64QAM is supported by SAN, or
-	NR-SAN-FR1-TM2 with all 64QAM PDSCH PRBs replaced by 16QAM PDSCH PRBs if 64QAM is not supported by SAN and 16QAM is supported;
-	NR-SAN-FR1-TM2 with all 64QAM PDSCH PRBs replaced by QPSK PDSCH PRBs if 64QAM and 16QAM are both not supported;
8)	Measure the OFDM symbol TX power (OSTP) as defined in annex L by measuring 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.
	The measured OFDM symbols shall not contain RS or SSB.
[bookmark: _Toc120544928][bookmark: _Toc120545283][bookmark: _Toc120545899][bookmark: _Toc120606803][bookmark: _Toc120607157][bookmark: _Toc120607514][bookmark: _Toc120607877][bookmark: _Toc120608242][bookmark: _Toc120608622][bookmark: _Toc120609002][bookmark: _Toc120609393][bookmark: _Toc120609784][bookmark: _Toc120610185][bookmark: _Toc120610938][bookmark: _Toc120611347][bookmark: _Toc120611765][bookmark: _Toc120612185][bookmark: _Toc120612612][bookmark: _Toc120613041][bookmark: _Toc120613471][bookmark: _Toc120613901][bookmark: _Toc120614344][bookmark: _Toc120614803][bookmark: _Toc120615278][bookmark: _Toc120622486][bookmark: _Toc120622992][bookmark: _Toc120623611][bookmark: _Toc120624136][bookmark: _Toc120624673][bookmark: _Toc120625210][bookmark: _Toc120625747][bookmark: _Toc120626284][bookmark: _Toc120626831][bookmark: _Toc120627387][bookmark: _Toc120627952][bookmark: _Toc120628528][bookmark: _Toc120629113][bookmark: _Toc120629701][bookmark: _Toc120631202][bookmark: _Toc120631853][bookmark: _Toc120632503][bookmark: _Toc120633153][bookmark: _Toc120633803][bookmark: _Toc120634454][bookmark: _Toc120635105][bookmark: _Toc121754229][bookmark: _Toc121754899][bookmark: _Toc121822855]9.4.3.5	Test requirement
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The downlink (DL) total power dynamic range for each NR carrier shall be larger than or equal to the level in table 6.4.3.5.1-1.
Table 9.4.3.5.1-1: Total power dynamic range
	SAN channel bandwidth (MHz)
	Total power dynamic range
(dB)

	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	5
	13.5
	10
	N/A

	10
	16.7
	13.4
	10

	15
	18.5
	15.3
	12.1

	20
	19.8
	16.6
	13.4



NOTE:	Additional test requirements for the Error Vector Magnitude (EVM) at the lower limit of the dynamic range are defined in clause 6.6.
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The requirement is not applicable in this version of the specification.
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The requirements in clause 9.6 apply during the transmitter ON period.
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OTA frequency error is the measure of the difference between the actual SAN transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.
OTA frequency error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
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The minimum requirement for SAN type 1-O is in TS 38.108 [x2], clause 9.6.1.2.
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The test purpose is to verify that OTA frequency error is within the limit specified by the minimum requirement.
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Requirement is tested together with OTA modulation quality test, as described in clause 9.6.3.
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Directions to be tested: OTA coverage range reference direction ([D.305]).
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The modulated carrier frequency of each NR carrier configured by the SAN shall be accurate to within 0.05 ppm + 12 Hz (tolerance) observed over 1 ms.
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OTA modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector.
OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
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The minimum requirement for SAN type 1-O, is in TS 38.108 [x2], clause 9.6.2.2.
[bookmark: _Toc21102698][bookmark: _Toc29810547][bookmark: _Toc36635899][bookmark: _Toc37272845][bookmark: _Toc45885922][bookmark: _Toc53183028][bookmark: _Toc58915695][bookmark: _Toc58917876][bookmark: _Toc66693745][bookmark: _Toc74915697][bookmark: _Toc76114322][bookmark: _Toc76544208][bookmark: _Toc82536330][bookmark: _Toc89952623][bookmark: _Toc98766439][bookmark: _Toc99702802][bookmark: _Toc106206588][bookmark: _Toc115080590][bookmark: _Toc120623626][bookmark: _Toc120624151][bookmark: _Toc120624688][bookmark: _Toc120625225][bookmark: _Toc120625762][bookmark: _Toc120626299][bookmark: _Toc120626846][bookmark: _Toc120627402][bookmark: _Toc120627967][bookmark: _Toc120628543][bookmark: _Toc120629128][bookmark: _Toc120629716][bookmark: _Toc120631217][bookmark: _Toc120631868][bookmark: _Toc120632518][bookmark: _Toc120633168][bookmark: _Toc120633818][bookmark: _Toc120634469][bookmark: _Toc120635120][bookmark: _Toc121754244][bookmark: _Toc121754914][bookmark: _Toc121822870]9.6.3.3	Test purpose
The test purpose is to verify that OTA modulation quality is within the limit specified by the minimum requirement.
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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:
-	The OTA coverage range reference direction ([D.305]).
-	The OTA coverage range maximum directions ([D.316]).
Polarizations to be tested: For dual polarized systems the requirement shall be tested and met for both polarizations.
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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 beamforming settings of the SAN according to the direction to be tested.
5)	Set the SAN to output according to the applicable test configuration in clause 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
	For SAN type 1-O declared to be capable of single carrier operation only, set the SAN to transmit a signal according to:
-	NR-SAN-FR1-TM3.1 if 64QAM is supported by SAN without power back off, or
-	NR-SAN-FR1-TM3.1 at manufacturer's declared rated output power if 64QAM is supported by SAN with power back off, and NR-SAN-FR1-TM3.2 at maximum power, or
- 	NR-SAN-FR1-TM3.2 if highest modulation order supported by SAN is 16QAM, or
-	NR-SAN-FR1-TM3.3 if highest modulation order supported by SAN is QPSK.
	For SAN type 1-O declared to be capable of multi-carrier operation, set the SAN to transmit according to the applicable test signal configuration and corresponding power setting specified in clauses 4.7.2 and 4.8 using the corresponding test models on all carriers configured:
-	NR-SAN-FR1-TM3.1 if 64QAM is supported by SAN without power back off, or
-	NR-SAN-FR1-TM3.1 at manufacturer's declared rated output power if 64QAM is supported by SAN with power back off, and NR-SAN-FR1-TM3.2 at maximum power, or
-	NR-SAN-FR1-TM3.2 if highest modulation order supported by SAN is 16QAM, or
-	NR-SAN-FR1-TM3.3 if highest modulation order supported by SAN is QPSK.
	For NR-SAN-FR1-TM3.1, power back-off shall be applied if it is declared.
6)	For each carrier, measure the EVM and frequency error as defined in [annex H].
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For SAN type 1-O, the EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 9.6.3.5.1-1.
Table 9.6.3.5.1-1: EVM requirements for SAN type 1-O
	Modulation scheme for PDSCH
	Required EVM

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM (NOTE)
	8 %

	NOTE:	EVM requirement for 64QAM is optional.



EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink slots. Different modulation schemes listed in table 9.6.3.5.1-1 shall be considered for rank 1.
For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink slots within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.
Table 9.6.3.5.1-2, 9.6.3.5.1-3, 9.6.3.5.1-4 below specify the EVM window length (W) for normal CP for SAN type 1-O.
Table 9.6.3.5.1-2: EVM window length for normal CP, FR1, 15 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑6 and 8-13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑6 and 8-13 (Note) (%)

	5
	512
	36
	14
	40

	10
	1024
	72
	28
	40

	15
	1536
	108
	44
	40

	20
	2048
	144
	58
	40

	NOTE:	These percentages are informative and apply to a slot's symbols 1 to 6 and 8 to 13. Symbols 0 and 7 have a longer CP and therefore a lower percentage.



Table 9.6.3.5.1-3: EVM window length for normal CP, FR1, 30 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑13 (Note) (%)

	5
	256
	18
	8
	40

	10
	512
	36
	14
	40

	15
	768
	54
	22
	40

	20
	1024
	72
	28
	40

	NOTE:	These percentages are informative and apply to a slot's symbols 1 through 13. Symbol 0 has a longer CP and therefore a lower percentage.



Table 9.6.3.5.1-4: EVM window length for normal CP for NR, FR1, 60 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	10
	256
	18
	8
	40

	15
	384
	27
	11
	40

	20
	512
	36
	14
	40

	NOTE:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.



[bookmark: _Toc120544932][bookmark: _Toc120545287][bookmark: _Toc120545903][bookmark: _Toc120606807][bookmark: _Toc120607161][bookmark: _Toc120607518][bookmark: _Toc120607881][bookmark: _Toc120608246][bookmark: _Toc120608626][bookmark: _Toc120609006][bookmark: _Toc120609397][bookmark: _Toc120609788][bookmark: _Toc120610189][bookmark: _Toc120610942][bookmark: _Toc120611351][bookmark: _Toc120611769][bookmark: _Toc120612189][bookmark: _Toc120612616][bookmark: _Toc120613045][bookmark: _Toc120613475][bookmark: _Toc120613905][bookmark: _Toc120614348][bookmark: _Toc120614807][bookmark: _Toc120615282][bookmark: _Toc120622490][bookmark: _Toc120622996][bookmark: _Toc120623632][bookmark: _Toc120624157][bookmark: _Toc120624694][bookmark: _Toc120625231][bookmark: _Toc120625768][bookmark: _Toc120626305][bookmark: _Toc120626852][bookmark: _Toc120627408][bookmark: _Toc120627973][bookmark: _Toc120628549][bookmark: _Toc120629134][bookmark: _Toc120629722][bookmark: _Toc120631223][bookmark: _Toc120631874][bookmark: _Toc120632524][bookmark: _Toc120633174][bookmark: _Toc120633824][bookmark: _Toc120634475][bookmark: _Toc120635126][bookmark: _Toc121754250][bookmark: _Toc121754920][bookmark: _Toc121822876]9.7	OTA unwanted emissions
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[bookmark: _Hlk505597907]Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions ITU-R SM.329 [4x]. 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
	10



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.
There is in addition a requirement for occupied bandwidth.
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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 [x5].
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.
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The minimum requirement for SAN type 1-O is defined in TS 38.108 [2], 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][bookmark: _Toc120624162][bookmark: _Toc120624699][bookmark: _Toc120625236][bookmark: _Toc120625773][bookmark: _Toc120626310][bookmark: _Toc120626857][bookmark: _Toc120627413][bookmark: _Toc120627978][bookmark: _Toc120628554][bookmark: _Toc120629139][bookmark: _Toc120629727][bookmark: _Toc120631228][bookmark: _Toc120631879][bookmark: _Toc120632529][bookmark: _Toc120633179][bookmark: _Toc120633829][bookmark: _Toc120634480][bookmark: _Toc120635131][bookmark: _Toc121754255][bookmark: _Toc121754925][bookmark: _Toc121822881]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.
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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.30x).
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-SAN-FR1-TM1.1] for SAN type 1-O in clause 4.9.2 at manufacturers declared rated carrier EIRP (Prated,c,EIRP, D.11x).
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1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.x2) 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][bookmark: _Toc120624166][bookmark: _Toc120624703][bookmark: _Toc120625240][bookmark: _Toc120625777][bookmark: _Toc120626314][bookmark: _Toc120626861][bookmark: _Toc120627417][bookmark: _Toc120627982][bookmark: _Toc120628558][bookmark: _Toc120629143][bookmark: _Toc120629731][bookmark: _Toc120631232][bookmark: _Toc120631883][bookmark: _Toc120632533][bookmark: _Toc120633183][bookmark: _Toc120633833][bookmark: _Toc120634484][bookmark: _Toc120635135][bookmark: _Toc121754259][bookmark: _Toc121754929][bookmark: _Toc121822885]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 [x2], table 5.3.5-1.
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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.
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The minimum requirement for SAN type 1-O is in TS 38.108 [x2], clause 9.7.3.2.
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To verify that the OTA adjacent channel leakage ratio requirement shall be met as specified by the minimum requirement.
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[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][bookmark: _Toc120624172][bookmark: _Toc120624709][bookmark: _Toc120625246][bookmark: _Toc120625783][bookmark: _Toc120626320][bookmark: _Toc120626867][bookmark: _Toc120627423][bookmark: _Toc120627988][bookmark: _Toc120628564][bookmark: _Toc120629149][bookmark: _Toc120629737][bookmark: _Toc120631238][bookmark: _Toc120631889][bookmark: _Toc120632539][bookmark: _Toc120633189][bookmark: _Toc120633839][bookmark: _Toc120634490][bookmark: _Toc120635141][bookmark: _Toc121754265][bookmark: _Toc121754935][bookmark: _Toc121822891]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.
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[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, and 11.
1)	Place the SAN at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.x2) 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 [4.1.2.2-12].
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-SAN-FR1-TM1.2].
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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)
	13.2

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	13.2

	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)
	23.2

	
	2 x BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	23.2

	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: _Toc120544936][bookmark: _Toc120545291][bookmark: _Toc120545907][bookmark: _Toc120606811][bookmark: _Toc120607165][bookmark: _Toc120607522][bookmark: _Toc120607885][bookmark: _Toc120608250][bookmark: _Toc120608630][bookmark: _Toc120609010][bookmark: _Toc120609401][bookmark: _Toc120609792][bookmark: _Toc120610193][bookmark: _Toc120610946][bookmark: _Toc120611355][bookmark: _Toc120611773][bookmark: _Toc120612193][bookmark: _Toc120612620][bookmark: _Toc120613049][bookmark: _Toc120613479][bookmark: _Toc120613909][bookmark: _Toc120614352][bookmark: _Toc120614811][bookmark: _Toc120615286][bookmark: _Toc120622494][bookmark: _Toc120623000][bookmark: _Toc120623638][bookmark: _Toc120624175][bookmark: _Toc120624712][bookmark: _Toc120625249][bookmark: _Toc120625786][bookmark: _Toc120626323][bookmark: _Toc120626870][bookmark: _Toc120627426][bookmark: _Toc120627991][bookmark: _Toc120628567][bookmark: _Toc120629152][bookmark: _Toc120629740][bookmark: _Toc120631241][bookmark: _Toc120631892][bookmark: _Toc120632542][bookmark: _Toc120633192][bookmark: _Toc120633842][bookmark: _Toc120634493][bookmark: _Toc120635144][bookmark: _Toc121754268][bookmark: _Toc121754938][bookmark: _Toc121822894]9.7.4	OTA operating band unwanted emissions
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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.
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The minimum requirement for SAN type 1-O is defined in TS 38.108 [x2], clause 9.7.4.2.
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This test measures the emissions of the SAN, close to the assigned channel bandwidth of the wanted signal, while the SAN 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. 
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.x2) 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 [4.1.2.2-21].
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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The OTA operating band unwanted emission requirement for SAN type 1-O shall not exceed each applicable limit in 9.7.4.2.
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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Unless otherwise stated, all requirements are measured as mean power.
The OTA transmitter spurious emissions limits are specified as TRP per RIB, unless otherwise stated.
The OTA transmitter spurious emission limits for FR1 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 clause 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. »
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
SAN type 1-O requirements consists of OTA transmitter spurious emission requirements based on TRP.
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The general OTA transmitter spurious emissions requirements are specified as TRP per RIB, per cell, unless otherwise specified.
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The minimum requirement for SAN type 1-O is specified in TS 38.108 [x2], clause 9.7.5.2.2.
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The test purpose is to verify if the radiated spurious emissions from the SAN at the RIB are within the specified minimum requirements.
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Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier, see clause 4.9.1:
-	B when testing from 30 MHz to FDL_low - ΔfOBUE
-	T when testing from FDL_high + ΔfOBUE to 5th harmonic
RF bandwidth positions to be tested in single-band multi-carrier operation, see clause 4.9.1:
-	BRFBW when testing from 30 MHz to FDL_low - ΔfOBUE
-	TRFBW when testing from FDL_high + ΔfOBUE to 5th harmonic
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 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, 5, 7.
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)	Measurements shall use a measurement bandwidth in accordance to the conditions in clause 9.7.5.2.5.
4)	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 4.1.2.2-12.
5)	Set the SAN to transmit:
-	For RIB declared to be capable of single carrier operation only, set the RIB to transmit a signal according to the applicable test configuration in clause 4.8 using the corresponding test model in clause 4.9.2 (i.e. NR-SAN-FR1-TM1.1 for SAN type 1-O), at manufacturer's declared rated output power Prated,c,TRP.
-	For a RIB declared to be capable of multi-carrier operation, set the RIB to transmit according to the corresponding test model in clause 4.9.2 on all carriers configured using the applicable test configuration and corresponding power setting specified in clause 4.7.2 and 4.8.
6)	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).
7)	Measure the emission at the specified frequencies with specified measurement bandwidth.
8)	Repeat step 6-7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see annex J).
NOTE 1:	The TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2:	The frequency sweep or the TRP measurement grid sweep may be done in any order.
9)	Calculate TRP at each specified frequency using the directional measurements.
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For a SAN type 1-O, the TRP of any spurious emission shall not exceed the limits in table 9.7.5.2.5.1-1.
Table 9.7.5.2.5.1-1: General OTA SAN transmitter spurious emission limits for SAN type 1-O
	Spurious frequency range
	Prated,c,TRP
(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,TRP – 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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The requirement is not applicable in this version of the specification.
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General test conditions for receiver tests are given in clause 4, including interpretation of measurement results and configurations for testing. SAN configurations for the tests are defined in clause 4.5.
Radiated receiver characteristics are specified at RIB for SAN type 1-H or SAN type 1-O, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for the radiated receiver characteristics requirements in clause 10:
-	Requirements shall be met for any transmitter setting.
-	The requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When SAN is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS and blocking characteristics, the negative offsets of the interfering signal apply relative to the lower SAN RF Bandwidth edge, and the positive offsets of the interfering signal apply relative to the upper SAN RF Bandwidth edge.
-	Each requirement shall be met over the RoAoA specified.
NOTE 1:	In normal operating condition the SAN in FDD operation is configured to transmit and receive at the same time.
For FR1 requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for the reference direction
and
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for all other directions
For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:
	ΔminSENS = PREFSENS – EISminSENS (dB)
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[bookmark: _Toc21102813][bookmark: _Toc29810662][bookmark: _Toc36636014][bookmark: _Toc37272960][bookmark: _Toc45886040][bookmark: _Toc53183116][bookmark: _Toc58915783][bookmark: _Toc58917964][bookmark: _Toc66693833][bookmark: _Toc74915785][bookmark: _Toc76114410][bookmark: _Toc76544296][bookmark: _Toc82536418][bookmark: _Toc89952711][bookmark: _Toc98766527][bookmark: _Toc99702890][bookmark: _Toc106206676][bookmark: _Hlk500328880]The OTA sensitivity requirement is a directional requirement based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a SAN type 1-H and SAN type 1-O receiver.
The SAN type 1-H and SAN type 1-O may optionally be capable of redirecting/changing the receiver target by means of adjusting SAN settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current SAN settings is the active sensitivity RoAoA.
If the SAN is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:
-	SAN channel bandwidth and declared minimum EIS level applicable to any active sensitivity RoAoA inside the receiver target redirection range in the OSDD.
-	A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the SAN.
-	Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in TR 37. 941 [13].
-	The receiver target reference direction.
NOTE 1:	Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.
NOTE 2:	In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.
If the SAN is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:
-	The set(s) of RAT, SAN channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.
-	One declared active sensitivity RoAoA.
-	The receiver target reference direction.
NOTE 4:	For SAN without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.
The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of polarization match.
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For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described in TS 38.108 [2] clause 10.2.2 shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and SAN channel bandwidth.
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The test purpose is to verify that the SAN can meet the throughput requirement for a specified measurement channel at the EIS level and the range of angles of arrival declared in the OSDD.
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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:
-	receiver target reference direction (D.26),
-	conformance test directions (D.28).
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [D.4.1E.2.1].
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Ensure the polarization is accounted for such that all the power from the test antenna is captured by the SAN under test.
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	For FDD operation, set the SAN to transmit beam(s) of the same operational band as the OSDD being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in clause 10.2.5.
8)	Set the test signal mean power so the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as specified in clause 10.2.5.
9)	Measure the throughput according to annex A.1 for each supported polarization.
10)	Repeat steps 3 to 9 for all OSDD(s) declared for the SAN (D.19), and supported polarizations.
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The minimum EIS level is a declared figure (D.23) for each OSDD (D.19). The test requirement is calculated from the declared value offset by the EIS Test Tolerance specified in clause 4.1.
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For each measured carrier, the throughput measured in step 9 of clause 10.2.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 7.2.5.2-1.
Table 7.2.5.2-1: SAN GEO and LEO class EIS levels 
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	OTA sensitivity level, EIS (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1
	Declared
minimum EIS
+ 1.3

	10, 15 
	30
	G-FR1-A1-2
	

	10, 15
	60
	G-FR1-A1-3
	

	20 
	15
	G-FR1-A1-4
	

	20 
	30
	G-FR1-A1-5
	

	20 
	60
	G-FR1-A1-6
	

	NOTE:	EIS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.



[bookmark: _Toc120544949][bookmark: _Toc120545304][bookmark: _Toc120545920][bookmark: _Toc120606824][bookmark: _Toc120607178][bookmark: _Toc120607535][bookmark: _Toc120607898][bookmark: _Toc120608263][bookmark: _Toc120608643][bookmark: _Toc120609023][bookmark: _Toc120609414][bookmark: _Toc120609805][bookmark: _Toc120610206][bookmark: _Toc120610959][bookmark: _Toc120611368][bookmark: _Toc120611786][bookmark: _Toc120612206][bookmark: _Toc120612633][bookmark: _Toc120613062][bookmark: _Toc120613492][bookmark: _Toc120613922][bookmark: _Toc120614365][bookmark: _Toc120614824][bookmark: _Toc120615299][bookmark: _Toc120622507][bookmark: _Toc120623013][bookmark: _Toc120623651][bookmark: _Toc120624188][bookmark: _Toc120624725][bookmark: _Toc120625262][bookmark: _Toc120625799][bookmark: _Toc120626346][bookmark: _Toc120626902][bookmark: _Toc120627458][bookmark: _Toc120628023][bookmark: _Toc120628599][bookmark: _Toc120629184][bookmark: _Toc120629772][bookmark: _Toc120631273][bookmark: _Toc120631924][bookmark: _Toc120632574][bookmark: _Toc120633224][bookmark: _Toc120633874][bookmark: _Toc120634525][bookmark: _Toc120635176][bookmark: _Toc121754300][bookmark: _Toc121754970][bookmark: _Toc121822926]10.3	OTA reference sensitivity level
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The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel.
The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.
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For SAN type 1-O the minimum requirement is in TS 38.108 [2], clause 10.3.2.
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The test purpose is to verify that the SAN receiver can meet the throughput requirement for a specified measurement channel at the EISREFSENS level and the range of angles of arrival within the OTA REFSENS RoAoA.
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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.
Directions to be tested:
-	OTA REFSENS receiver target reference direction (D.44),
-	OTA REFSENS conformance test directions (D.45)
[bookmark: _Toc21102828][bookmark: _Toc29810677][bookmark: _Toc36636029][bookmark: _Toc37272975][bookmark: _Toc45886055][bookmark: _Toc53183131][bookmark: _Toc58915798][bookmark: _Toc58917979][bookmark: _Toc66693848][bookmark: _Toc74915800][bookmark: _Toc76114425][bookmark: _Toc76544311][bookmark: _Toc82536433][bookmark: _Toc89952726][bookmark: _Toc98766542][bookmark: _Toc99702905][bookmark: _Toc120544955][bookmark: _Toc120545310][bookmark: _Toc120545926][bookmark: _Toc120606830][bookmark: _Toc120607184][bookmark: _Toc120607541][bookmark: _Toc120607904][bookmark: _Toc120608269][bookmark: _Toc120608649][bookmark: _Toc120609029][bookmark: _Toc120609420][bookmark: _Toc120609811][bookmark: _Toc120610212][bookmark: _Toc120610965][bookmark: _Toc120611374][bookmark: _Toc120611792][bookmark: _Toc120612212][bookmark: _Toc120612639][bookmark: _Toc120613068][bookmark: _Toc120613498][bookmark: _Toc120613928][bookmark: _Toc120614371][bookmark: _Toc120614830][bookmark: _Toc120615305][bookmark: _Toc120622513][bookmark: _Toc120623019][bookmark: _Toc120623657][bookmark: _Toc120624194][bookmark: _Toc120624731][bookmark: _Toc120625268][bookmark: _Toc120625805][bookmark: _Toc120626352][bookmark: _Toc120626908][bookmark: _Toc120627464][bookmark: _Toc120628029][bookmark: _Toc120628605][bookmark: _Toc120629190][bookmark: _Toc120629778][bookmark: _Toc120631279][bookmark: _Toc120631930][bookmark: _Toc120632580][bookmark: _Toc120633230][bookmark: _Toc120633880][bookmark: _Toc120634531][bookmark: _Toc120635182][bookmark: _Toc121754306][bookmark: _Toc121754976][bookmark: _Toc121822932]10.3.4.2	Procedure
1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.24.1.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Ensure the polarization is accounted for such that all the power from the test antenna is captured by the SAN under test.
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	Set the SAN to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Start the signal generator for the wanted signal to transmit:
-	The test signal as specified in clause 10.3.5.
8)	Set the test signal mean power so the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as specified in clause 10.3.5.
9)	Measure the throughput according to annex A.1 for each supported polarization.
10)	 Repeat steps 3 to 9 for all OTA REFSENS conformance test directions of the SAN (D.45) and supported polarizations.
[bookmark: _Toc21102829][bookmark: _Toc29810678][bookmark: _Toc36636030][bookmark: _Toc37272976][bookmark: _Toc45886056][bookmark: _Toc53183132][bookmark: _Toc58915799][bookmark: _Toc58917980][bookmark: _Toc66693849][bookmark: _Toc74915801][bookmark: _Toc76114426][bookmark: _Toc76544312][bookmark: _Toc82536434][bookmark: _Toc89952727][bookmark: _Toc98766543][bookmark: _Toc99702906][bookmark: _Toc120544956][bookmark: _Toc120545311][bookmark: _Toc120545927][bookmark: _Toc120606831][bookmark: _Toc120607185][bookmark: _Toc120607542][bookmark: _Toc120607905][bookmark: _Toc120608270][bookmark: _Toc120608650][bookmark: _Toc120609030][bookmark: _Toc120609421][bookmark: _Toc120609812][bookmark: _Toc120610213][bookmark: _Toc120610966][bookmark: _Toc120611375][bookmark: _Toc120611793][bookmark: _Toc120612213][bookmark: _Toc120612640][bookmark: _Toc120613069][bookmark: _Toc120613499][bookmark: _Toc120613929][bookmark: _Toc120614372][bookmark: _Toc120614831][bookmark: _Toc120615306][bookmark: _Toc120622514][bookmark: _Toc120623020][bookmark: _Toc120623658][bookmark: _Toc120624195][bookmark: _Toc120624732][bookmark: _Toc120625269][bookmark: _Toc120625806][bookmark: _Toc120626353][bookmark: _Toc120626909][bookmark: _Toc120627465][bookmark: _Toc120628030][bookmark: _Toc120628606][bookmark: _Toc120629191][bookmark: _Toc120629779][bookmark: _Toc120631280][bookmark: _Toc120631931][bookmark: _Toc120632581][bookmark: _Toc120633231][bookmark: _Toc120633881][bookmark: _Toc120634532][bookmark: _Toc120635183][bookmark: _Toc121754307][bookmark: _Toc121754977][bookmark: _Toc121822933]10.3.5	Test requirements
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The EISREFSENS level is the conducted REFSENS requirement value offset by ΔOTAREFSENS. The test requirement is calculated from the EISREFSENS level offset by the EISREFSENS Test Tolerance specified in clause 4.1.
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For each measured carrier, the throughput measured in step 9 of clause 10.3.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in tables 10.3.5.2-1 and 10.3.5.2-2.
Table 10.3.5-1: SAN GEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-98.0 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-98.1 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	 -95.2  - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	 -91.6  - ΔOTAREFSENS

	20
	30
	G-FR1-A1-5
	-91.9 - ΔOTAREFSENS

	20 
	60
	G-FR1-A1-6
	-92.0  - ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.



Table 10.3.5-2: SAN LEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-101.1  - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-101.2 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-98.3 - ΔOTAREFSENS

	20 
	15
	G-FR1-A1-4
	-94.7 - ΔOTAREFSENS

	20 
	30
	G-FR1-A1-5
	-95.0 - ΔOTAREFSENS

	20
	60
	G-FR1-A1-6
	-95.1 - ΔOTAREFSENS

	NOTE:	EISREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
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The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received SAN channel bandwidth.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [2], clause 10.4.2.
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The test purpose is to verify that at the SAN receiver dynamic range, the relative throughput shall fulfil the specified limit.
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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 REFSENS receiver target reference direction (D.5444).
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex D.4.2E.2.2.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Ensure the polarization is accounted for such that all the power from the test antenna is captured by the SAN under test.
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	For FDD operation, set the SAN to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Set the test signal mean power so that the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 10.4.5.2-1.
b)	Set the signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in table 10.4.5.2-1.
8)	Measure the throughput according to annex A.2 for each supported polarization.
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The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA dynamic range Test Tolerance specified in clause 4.X1.
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For each measured carrier, the throughput measured in step 6 of clause 10.4.4.2 shall be ≥ 95 % of the maximum throughput of the reference measurement channel as specified in annex A.2 with parameters specified in tables 10.4.5.2-1.
Table 10.4.5.2-1: SAN LEO class dynamic range
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-76.1 - ΔOTAREFSENS
	-88.2 - ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2 
	-76.8 - ΔOTAREFSENS
	
	

	10
	15
	G-FR1-A2-1
	-76.1 - ΔOTAREFSENS
	-85.0 - ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2 
	-76.8 - ΔOTAREFSENS
	
	

	
	60
	G-FR1-A2-3 
	-73.8 - ΔOTAREFSENS
	
	

	15
	15
	G-FR1-A2-1
	-76.1 - ΔOTAREFSENS
	-83.2 - ΔOTAREFSENS 
	AWGN

	
	30
	G-FR1-A2-2 
	-76.8 - ΔOTAREFSENS
	
	

	
	60
	G-FR1-A2-3
	-73.8 - ΔOTAREFSENS
	
	

	20
	15
	G-FR1-A2-4
	-69.9 - ΔOTAREFSENS
	-81.9 - ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-5
	-69.9 - ΔOTAREFSENS
	
	

	
	60
	G-FR1-A2-6
	-70.2 - ΔOTAREFSENS
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full SAN channel bandwidth.
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OTA Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive an OTA wanted signal at its assigned channel frequency in the presence of an OTA adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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For SAN type 1-O, the minimum requirement is in TS 38.108 [32], clause 10.5.1.2.
[bookmark: _Toc21102847][bookmark: _Toc29810696][bookmark: _Toc36636048][bookmark: _Toc37272994][bookmark: _Toc45886074][bookmark: _Toc53183150][bookmark: _Toc58915817][bookmark: _Toc58917998][bookmark: _Toc66693867][bookmark: _Toc74915819][bookmark: _Toc76114444][bookmark: _Toc76544330][bookmark: _Toc82536452][bookmark: _Toc89952745][bookmark: _Toc98766561][bookmark: _Toc99702924][bookmark: _Toc106206710][bookmark: _Toc120628047][bookmark: _Toc120628623][bookmark: _Toc120629208][bookmark: _Toc120629796][bookmark: _Toc120631297][bookmark: _Toc120631948][bookmark: _Toc120632598][bookmark: _Toc120633248][bookmark: _Toc120633898][bookmark: _Toc120634549][bookmark: _Toc120635200][bookmark: _Toc121754324][bookmark: _Toc121754994][bookmark: _Toc121822950]10.5.1.3	Test purpose
The test purpose is to verify the ability of the SAN receiver filter to suppress interfering signals in the channels adjacent to the wanted channel.
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Test environment: Normal, see annex B.2.
RF channels to be tested for single carrier:
-	M; see clause 4.9.1.
SAN RF Bandwidth edge position to be tested for multi-carrier :
-	MRFBW in single-band operation, see clause 4.9.1;
Directions to be tested:
-	For SAN type 1-O, receiver target reference direction (D.3126),
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in [annex D.4.2E.2.3].
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Align the SAN so that the wanted signal and interferer signal is polarization matched with the test antenna(s).
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	For FDD operation, set the SAN to transmit beam(s) of the same operational band as the OSDD or OTA REFSENS RoAoA being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Set the test signal mean power so that the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as follows:
a)	Set the signal generator for the wanted signal to transmit as specified in table 10.5.1.2.1-1 for SAN type 1-O 
b)	Set the signal generator for the interfering signal at the adjacent channel frequency of the wanted signal to transmit as specified in table 10.5.1.2.1-1 for SAN type 1-O.
8)	Measure throughput according to annex A.1 for each supported polarization, for multi-carrier and/or CA operation the throughput shall be measured for relevant carriers specified by the test configuration specified in clauses 4.7.2 and 4.8.
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The test requirement is calculated from the OTA wanted signal mean power level offset by the OTA ACS Test Tolerance specified in clause 4.1.
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The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For FR1, the OTA wanted and the interfering signal are specified in table 10.5.1.5.2-1 and table 10.5.1.5.2-2 for ACS. The reference measurement channel for the OTA wanted signal is identified in clause 10.5.1.2 and is further specified in annex A.1. The characteristics of the interfering signal is further specified in TS 38.108 [32] annex C[D].
The OTA ACS requirement is applicable outside the SAN RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the SAN RF Bandwidth edges or Radio Bandwidth edges.
Table 10.5.1.5.2-1: OTA ACS requirement for SAN type 1-O
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
(NOTE 2)
	Interfering signal mean power (dBm)

	5, 10, 15, 20 (NOTE 1)
	EISminSENS + 6 dB
	LEO SAN class: -60 – ΔminSENS
GEO SAN class: -57 – ΔminSENS

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the SAN for that bandwidth
NOTE 2:	EISminSENS depends on the SAN channel bandwidth



Table 10.5.1.5.2-2: OTA ACS interferer frequency offset for SAN type 1-O
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	5
	±2.5025
	5 MHz CP-OFDM NR signal,
15 kHz SCS, 25 RBs

	10
	±2.5075
	

	15
	±2.5125
	

	20
	±2.5025
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The requirement is not applicable in this version of the specification.
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The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the RIB at its assigned channel in the presence of an unwanted interferer.
For the general OTA out-of-band blocking the requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched for in-band frequencies and the polarization maintained for out-of-band frequencies.
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The minimum requirement for SAN type 1-O is defined in TS 38.108 [x2], clause 10.6.2.
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The test stresses the ability of the receiver unit associated with the RIB under test to withstand high-level interference from unwanted signals at specified frequency bands, without undue degradation of its sensitivity.
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Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier (SC): M; see clause 4.9.1.
SAN RF bandwidth positions to be tested for multi-carrier (MC): MRFBW in single-band RIB, see clause 4.9.1.
Directions to be tested: For SAN type 1-O, receiver target reference direction (D.26x).
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1)	Place SAN and the test antenna(s) according to annex D.4.3E.x.
2)	Align the SAN and test antenna(s) according to the directions to be tested.
3)	Connect test antenna(s) to the measurement equipment as shown in annex D.4.3E.x.
4)	The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the SAN and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required.
5)	The OTA blocking interferer is injected into the test antenna, with the blocking interferer producing specified interferer field strength level for each supported polarization. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.
6)	Generate the wanted signal in receiver target reference direction, according to the applicable test configuration (see clause 4.8) using applicable reference measurement channel to the RIB, according to annex A.1.
7)	For FDD operation, configure the beam peak direction for the transmitter units associated with the RIB under test according to the declared reference beam direction pair for the appropriate beam identifier with the carrier set-up and power allocation according to the applicable test configuration(s) (see clause 4.8). The transmitter may be turned OFF for the out-of-band blocker tests when the frequency of the blocker is such that no IM2 or IM3 products fall inside the bandwidth of the wanted signal.
8)	Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in table 10.6.5-1. The distance between the test object and test antenna injecting the interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.
9)	The CW interfering signal shall be swept with a step size of 1 MHz within the frequency range specified in clause 10.6.5.
10)	Measure the performance of the wanted signal at the receiver unit associated with the RIB, as defined in the clause 10.6.5, for the relevant carriers specified by the test configuration in clause 4.7 and 4.8.
11)	Repeat for all supported polarizations.
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match.
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 10.6.5-1, the following requirements shall be met:
-	The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in clause 10.3.2 for each SAN channel bandwidth and further specified in annex A.1. 
For SAN type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the SAN operating band. The ΔfOOB for SAN type 1-O is defined in table 10.6.5-2.
Table 10.6.5-1: OTA out-of-band blocking performance requirement
	Wanted signal mean power (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering signal

	EISminSENS + 6 dB
 (NOTE 1)
	0.0029
(NOTE 2)
	CW carrier

	NOTE 1:	EISminSENS depends on the channel bandwidth as specified in clause 10.2.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as , where EIRP is in W and r is in m.



Table 10.6.5-2: ΔfOOB offset for satellite operating bands 
	SAN type
	Operating band characteristics
	ΔfOOB (MHz)

	SAN type 1-O
	FUL,high – FUL,low < 100 MHz
	20
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The requirement is not applicable in this version of the specification.
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The requirement is not applicable in this version of the specification.
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In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an NR signal as specified in annex E and shall be time aligned with the wanted signal.
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The minimum requirement for SAN type 1-O is in TS 38.108 [2], clause 10.9.2.
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The purpose of this test is to verify the SAN receiver ability to suppress the IQ leakage.
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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:
-	For SAN type 1-O, receiver target reference direction (D.2631),
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1)	Place the SAN with its manufacturer declared coordinate system reference point in the same place as calibrated point in the test system, as shown in annex [D.4.x]E.2.7.
2)	Align the manufacturer declared coordinate system orientation of the SAN with the test system.
3)	Align the SAN with the test antenna in the declared direction to be tested.
4)	Align the SAN to that the wanted signal and interferer signal is polarization matched with the test antenna(s).
5)	Configure the beam peak direction for the transmitter according to the declared reference beam direction pair for the appropriate beam identifier.
6)	For FDD operation, set the SAN to transmit beam(s) of the same operational band as the OTA REFSENS RoAoA or OSDD being tested according to the appropriate test configuration in clauses 4.7 and 4.8.
7)	Set the test signal mean power so the calibrated radiated power at the SAN Antenna Array coordinate system reference point is as specified as follows:
a)	Adjust the signal generator for the wanted signal as specified in:
	For SAN type 1-O, table 10.9.5.1-1 for SAN GEO class, in table 10.9.5.1-2 for SAN LEO class on one side of the FC.
b)	Adjust the signal generator for the interfering signal as specified in:
	For SAN type 1-O, table 10.9.5.1-1 for SAN GEO class, in table 10.9.5.1-2 for SAN LEO class at opposite side of the FC and adjacent to the wanted signal.
8)	Measure throughput according to annex A.1 for each supported polarization.
9)	Repeat the measurement with the wanted signal on the other side of the FC, and the interfering signal at opposite side of the FC and adjacent to the wanted signal.
10)	Repeat for all the specified measurement directions and supported polarizations.
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are the same direction and are within the minSENS RoAoA
The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.
For a wanted and an interfering signal coupled to the RIB, the following requirements shall be met:
-	For SAN type 1-O, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.1 with parameters specified in table 10.9.5.1-1 for SAN GEO class, in table 10.9.5.1-2 for SAN LEO class.
Table 10.9.5.1-1: SAN GEO class ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-96.5 - ΔminSENS
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-94.6 - ΔminSENS
	-88.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-A1-8
	-97.2 - ΔminSENS
	-92.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-94.7 - ΔminSENS
	-89.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-A1-9
	-94.1 - ΔminSENS
	-89.0 - ΔminSENS 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



Table 10.9.5.1-2: SAN LEO class ICS requirement
	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-99.6 - ΔminSENS
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-97.7 - ΔminSENS
	-79.2 - ΔminSENS 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-A1-8
	-100.3 - ΔminSENS
	-83.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-97.8 - ΔminSENS
	-80.1 - ΔminSENS
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-A1-9
	-97.2 - ΔminSENS
	-80.1 - ΔminSENS 
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for SAN channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the SAN channel bandwidth of the wanted signal.



<End of Change 1>

---------------------------------------------------End of Text proposal---------------------------------------------------------
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