[bookmark: tableOfContents][bookmark: foreword][bookmark: introduction][bookmark: scope]3GPP TSG-RAN WG4 Meeting #106	R4-2300571
Athens, GR, February 27 – March 3, 2023

Title: 	TP for TS 38.181: On conducted transmitter and receiver characteristics in clause 6 and 7
Source: 	CATT
Agenda item:	6.1.2.1
[bookmark: DocumentFor]Document for:	Approval
1. Introduction
[bookmark: _GoBack]This contribution provides a text proposal for TS 38.181: On conducted transmitter and receiver characteristics in clause 6 and 7 [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 conducted 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 a number of single-band connectors have been declared equivalent (D.37), only a representative one is necessary to be tested to demonstrate conformance.
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The conducted SAN output power requirements are specified at single-band connector.
The rated carrier output power of the SAN type 1-H shall be as specified in table 6.2.1-1.
Table 6.2.1-1: SAN type 1-H rated output power limits for SAN classes
	SAN class
	Prated,c,sys (NOTE)
	Prated,c,TABC (NOTE)

	SAN GEO class
	Prated,c,sys,GEO
	Prated,c,TABC,GEO

	SAN LEO class
	Prated,c,sys,LEO
	Prated,c,TABC,LEO

	NOTE:	Prated,c,sys or Prated,c,TABC of SAN shall be based on manufacturer declaration and comply with regulation requirement.
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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 38.108 [2], clause 6.2.2.
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The test purpose is to verify the accuracy of the maximum carrier output power across the frequency range and under normal conditions.
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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 for single-band connector(s), 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[D.3.1]. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the power measuring equipment to single-band connector(s) under test as shown in annex D.1.1[D.3.1] for SAN type 1-H. All connectors not under test shall be terminated.
2)	For single carrier set the connector under test to transmit 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 at rated carrier output power Prated,c,TABC for SAN type 1-H (D.34).
	For a connector under test declared to be capable of multi-carrier (D.39) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2.
3)	Measure the maximum carrier output power (Pmax,c,TABC for SAN type 1-H) for each carrier at each connector under test.
[bookmark: _Toc21099887][bookmark: _Toc29809685][bookmark: _Toc36645063][bookmark: _Toc37272117][bookmark: _Toc45884363][bookmark: _Toc53182386][bookmark: _Toc58860127][bookmark: _Toc58862631][bookmark: _Toc61182624][bookmark: _Toc66727937][bookmark: _Toc74961740][bookmark: _Toc75242651][bookmark: _Toc76544997][bookmark: _Toc82595100][bookmark: _Toc89955131][bookmark: _Toc98773556][bookmark: _Toc106201315][bookmark: _Toc120607745][bookmark: _Toc120608110][bookmark: _Toc120608475][bookmark: _Toc120608855][bookmark: _Toc120609235][bookmark: _Toc120609626][bookmark: _Toc120610017][bookmark: _Toc120610769][bookmark: _Toc120611171][bookmark: _Toc120611580][bookmark: _Toc120611998][bookmark: _Toc120612418][bookmark: _Toc120612845][bookmark: _Toc120613274][bookmark: _Toc120613704][bookmark: _Toc120614134][bookmark: _Toc120614577][bookmark: _Toc120615036][bookmark: _Toc120622213][bookmark: _Toc120622719][bookmark: _Toc120623338][bookmark: _Toc120623863][bookmark: _Toc120624400][bookmark: _Toc120624937][bookmark: _Toc120625474][bookmark: _Toc120626011][bookmark: _Toc120626558][bookmark: _Toc120627114][bookmark: _Toc120627679][bookmark: _Toc120628255][bookmark: _Toc120628840][bookmark: _Toc120629428][bookmark: _Toc120630929][bookmark: _Toc120631580][bookmark: _Toc120632230][bookmark: _Toc120632880][bookmark: _Toc120633530][bookmark: _Toc120634181][bookmark: _Toc120634832][bookmark: _Toc121753956][bookmark: _Toc121754626][bookmark: _Toc121822584]6.2.5	Test requirement
For each single-band connector under test, the power measured in clause 6.2.4.2 in step 3 shall remain within the values provided in table 6.2.5-1 for normal test environments, relative to the manufacturer's declared Prated,c,TABC for SAN type 1-H (D.34):
Table 6.2.5-1: Test requirement for conducted SAN output power
	
	Normal test environment

	SAN type 1-H,
	f ≤ 3.0 GHz: ± 2.7 dB



[bookmark: _Toc120544797][bookmark: _Toc120545152][bookmark: _Toc120545768][bookmark: _Toc120606672][bookmark: _Toc120607026][bookmark: _Toc120607383][bookmark: _Toc120607746][bookmark: _Toc120608111][bookmark: _Toc120608476][bookmark: _Toc120608856][bookmark: _Toc120609236][bookmark: _Toc120609627][bookmark: _Toc120610018][bookmark: _Toc120610770][bookmark: _Toc120611172][bookmark: _Toc120611581][bookmark: _Toc120611999][bookmark: _Toc120612419][bookmark: _Toc120612846][bookmark: _Toc120613275][bookmark: _Toc120613705][bookmark: _Toc120614135][bookmark: _Toc120614578][bookmark: _Toc120615037][bookmark: _Toc120622214][bookmark: _Toc120622720][bookmark: _Toc120623339][bookmark: _Toc120623864][bookmark: _Toc120624401][bookmark: _Toc120624938][bookmark: _Toc120625475][bookmark: _Toc120626012][bookmark: _Toc120626559][bookmark: _Toc120627115][bookmark: _Toc120627680][bookmark: _Toc120628256][bookmark: _Toc120628841][bookmark: _Toc120629429][bookmark: _Toc120630930][bookmark: _Toc120631581][bookmark: _Toc120632231][bookmark: _Toc120632881][bookmark: _Toc120633531][bookmark: _Toc120634182][bookmark: _Toc120634833][bookmark: _Toc121753957][bookmark: _Toc121754627][bookmark: _Toc121822585]6.3	Output power dynamics
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The requirements in clause 6.3 apply during the transmitter ON period. Transmit signal quality requirements (as specified in clause 6.5) shall be maintained for the output power dynamics requirements of this clause.
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[bookmark: _Toc37272121][bookmark: _Toc76545001][bookmark: _Toc29809689][bookmark: _Toc58860131][bookmark: _Toc106201319][bookmark: _Toc45884367][bookmark: _Toc36645067][bookmark: _Toc61182628][bookmark: _Toc21099891][bookmark: _Toc82595104][bookmark: _Toc66727941][bookmark: _Toc89955135][bookmark: _Toc75242655][bookmark: _Toc58862635][bookmark: _Toc98773560][bookmark: _Toc74961744][bookmark: _Toc53182390][bookmark: _Toc120544800][bookmark: _Toc120545155][bookmark: _Toc120545771][bookmark: _Toc120606675][bookmark: _Toc120607029][bookmark: _Toc120607386][bookmark: _Toc120607749][bookmark: _Toc120608114][bookmark: _Toc120608479][bookmark: _Toc120608859][bookmark: _Toc120609239][bookmark: _Toc120609630][bookmark: _Toc120610021][bookmark: _Toc120610773][bookmark: _Toc120611175][bookmark: _Toc120611584][bookmark: _Toc120612002][bookmark: _Toc120612422][bookmark: _Toc120612849][bookmark: _Toc120613278][bookmark: _Toc120613708][bookmark: _Toc120614138][bookmark: _Toc120614581][bookmark: _Toc120615040][bookmark: _Toc120622217][bookmark: _Toc120622723][bookmark: _Toc120623342][bookmark: _Toc120623867][bookmark: _Toc120624404][bookmark: _Toc120624941][bookmark: _Toc120625478][bookmark: _Toc120626015][bookmark: _Toc120626562][bookmark: _Toc120627118][bookmark: _Toc120627683][bookmark: _Toc120628259][bookmark: _Toc120628844][bookmark: _Toc120629432][bookmark: _Toc120630933][bookmark: _Toc120631584][bookmark: _Toc120632234][bookmark: _Toc120632884][bookmark: _Toc120633534][bookmark: _Toc120634185][bookmark: _Toc120634836][bookmark: _Toc121753960][bookmark: _Toc121754630][bookmark: _Toc121822588]6.3.2.1	Definition and applicability
The RE power control dynamic range is the difference between the power of an RE and the average RE power for a SAN at maximum carrier output power (Pmax,c,TABC) for a specified reference condition.
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The minimum requirement applies per single-band connector in the operating band.
The minimum requirement for SAN type 1-H is defined in TS 38.108 [2], clause 6.3.2.2.
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No specific test or test requirements are defined for conducted RE power control dynamic range. The Error Vector Magnitude (EVM) test, as described in clause 6.5.4 provides sufficient test coverage for this requirement.
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The SAN total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
[bookmark: _Toc21099896][bookmark: _Toc61182633][bookmark: _Toc53182395][bookmark: _Toc58862640][bookmark: _Toc37272126][bookmark: _Toc66727946][bookmark: _Toc29809694][bookmark: _Toc36645072][bookmark: _Toc45884372][bookmark: _Toc58860136]NOTE 1:	The upper limit of the total power dynamic range is the OFDM symbol TX power (OSTP) for a SAN at maximum output power when transmitting on all RBs. The lower limit of the total power dynamic range is the average power for single RB transmission. The OFDM symbols shall carry PDSCH and not contain PDCCH, RS, or SSB.
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The minimum requirement applies per single-band connector.
The minimum requirement for SAN type 1-H is in TS 38.108 [2], clause 6.3.3.2.
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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:	M; see clause 4.9.1.
Set the channel set-up of the connector under as shown in annex D.3 for SAN type 1-H.
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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.1.1D.3.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
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2)	Set each connector under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models in clause 4.9.2 at rated carrier output power Prated,c,TABC for SAN type 1-H (D.34).
3)	For SAN type 1-H, 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 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 64QAM and 16QAM are both not supported by SAN.
4)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H.
5)	For SAN type 1-H, set the SAN to transmit a signal according to:
-	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;
6)	Measure the OFDM symbol TX power (OSTP) as defined in the annex H. 
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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 6.3.4.5-1.
Table 6.3.3.5-1: SAN total power dynamic range
	SAN channel
	Total power dynamic range (dB)

	bandwidth (MHz)
	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 EVM at the lower limit of the dynamic range are defined in clause 6.5.4.
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The requirement is not applicable in this version of the specification.
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The requirements in clause 6.5 apply during the transmitter ON period.
[bookmark: _Toc21099919][bookmark: _Toc29809717][bookmark: _Toc36645101][bookmark: _Toc37272155][bookmark: _Toc45884401][bookmark: _Toc53182424][bookmark: _Toc58860165][bookmark: _Toc58862669][bookmark: _Toc61182662][bookmark: _Toc66727975][bookmark: _Toc74961778][bookmark: _Toc75242689][bookmark: _Toc76545035][bookmark: _Toc82595138][bookmark: _Toc89955169][bookmark: _Toc98773594][bookmark: _Toc106201353][bookmark: _Toc115191206][bookmark: _Toc120608493][bookmark: _Toc120608873][bookmark: _Toc120609253][bookmark: _Toc120609644][bookmark: _Toc120610035][bookmark: _Toc120610787][bookmark: _Toc120611189][bookmark: _Toc120611598][bookmark: _Toc120612016][bookmark: _Toc120612436][bookmark: _Toc120612863][bookmark: _Toc120613292][bookmark: _Toc120613722][bookmark: _Toc120614152][bookmark: _Toc120614595][bookmark: _Toc120615054][bookmark: _Toc120622231][bookmark: _Toc120622737][bookmark: _Toc120623356][bookmark: _Toc120623881][bookmark: _Toc120624418][bookmark: _Toc120624955][bookmark: _Toc120625492][bookmark: _Toc120626029][bookmark: _Toc120626576][bookmark: _Toc120627132][bookmark: _Toc120627697][bookmark: _Toc120628273][bookmark: _Toc120628858][bookmark: _Toc120629446][bookmark: _Toc120630947][bookmark: _Toc120631598][bookmark: _Toc120632248][bookmark: _Toc120632898][bookmark: _Toc120633548][bookmark: _Toc120634199][bookmark: _Toc120634850][bookmark: _Toc121753974][bookmark: _Toc121754644][bookmark: _Toc121822602]6.5.2	Frequency error
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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.
It is not possible to verify by testing that the data clock is derived from the same frequency source as used for RF generation. This may be confirmed by the manufacturer's declaration.
For SAN type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
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The minimum requirement is in TS 38.108 [x2], clause 6.5.1.2.
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The test purpose is to verify that frequency error is within the limit specified by the minimum requirement.
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Requirement is tested together with modulation quality test, as described in clause 6.5.3.
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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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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.
For SAN type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
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The minimum requirement is in TS 38.108 [x2], clause 6.5.2.2.
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The test purpose is to verify that 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, M and T; see clause 4.9.1.
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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[bookmark: _Hlk530068684]1)	For a TAB connector declared to be capable of single carrier operation only (D.39[D.16]), set the TAB connector under test 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 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 TAB connector declared to be capable of multi-carrier operation, set the TAB connector under test to transmit according to the applicable test configuration and corresponding power setting specified in clauses 4.7 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.
2)	Measure the EVM and frequency error as defined in [annex H].
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The EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.5.3.5-1.
Table 6.5.3.5-1 EVM requirements for SAN type 1-H carrier
	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 6.5.3.5-1 shall be considered for rank 1.
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 6.5.3.5-2, 6.5.3.5-3, 6.5.3.5-4 below specify the EVM window length (W) for normal CP for SAN type 1-H.
Table 6.5.3.5-2 EVM window length for normal CP for NR, 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 6.5.3.5-3 EVM window length for normal CP for NR, 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 6.5.3.5-4 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.
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Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [x4]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the SAN channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
[bookmark: _Hlk497217795]The out-of-band emissions requirement for the SAN transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in table 6.6.1-1 for the SAN operating bands.
Table 6.6.1-1: Maximum offset of OBUE outside the downlink operating band
	SAN type
	Operating band characteristics
	ΔfOBUE (MHz)

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



There is in addition a requirement for occupied bandwidth.
[bookmark: _Toc21099943][bookmark: _Toc29809741][bookmark: _Toc36645125][bookmark: _Toc37272179][bookmark: _Toc45884425][bookmark: _Toc53182448][bookmark: _Toc58860189][bookmark: _Toc58862693][bookmark: _Toc61182686][bookmark: _Toc66727999][bookmark: _Toc74961802][bookmark: _Toc75242713][bookmark: _Toc76545059][bookmark: _Toc82595162][bookmark: _Toc89955193][bookmark: _Toc98773618][bookmark: _Toc106201377][bookmark: _Toc115191230][bookmark: _Toc120544815][bookmark: _Toc120545170][bookmark: _Toc120545786][bookmark: _Toc120606690][bookmark: _Toc120607044][bookmark: _Toc120607401][bookmark: _Toc120607764][bookmark: _Toc120608129][bookmark: _Toc120608509][bookmark: _Toc120608889][bookmark: _Toc120609269][bookmark: _Toc120609660][bookmark: _Toc120610051][bookmark: _Toc120610803][bookmark: _Toc120611205][bookmark: _Toc120611614][bookmark: _Toc120612032][bookmark: _Toc120612452][bookmark: _Toc120612879][bookmark: _Toc120613308][bookmark: _Toc120613738][bookmark: _Toc120614168][bookmark: _Toc120614611][bookmark: _Toc120615070][bookmark: _Toc120622247][bookmark: _Toc120622753][bookmark: _Toc120623372][bookmark: _Toc120623897][bookmark: _Toc120624434][bookmark: _Toc120624971][bookmark: _Toc120625508][bookmark: _Toc120626045][bookmark: _Toc120626592][bookmark: _Toc120627148][bookmark: _Toc120627713][bookmark: _Toc120628289][bookmark: _Toc120628874][bookmark: _Toc120629462][bookmark: _Toc120630963][bookmark: _Toc120631614][bookmark: _Toc120632264][bookmark: _Toc120632914][bookmark: _Toc120633564][bookmark: _Toc120634215][bookmark: _Toc120634866][bookmark: _Toc121753990][bookmark: _Toc121754660][bookmark: _Toc121822618]6.6.2	Occupied bandwidth
[bookmark: _Toc21099944][bookmark: _Toc29809742][bookmark: _Toc36645126][bookmark: _Toc37272180][bookmark: _Toc45884426][bookmark: _Toc53182449][bookmark: _Toc58860190][bookmark: _Toc58862694][bookmark: _Toc61182687][bookmark: _Toc66728000][bookmark: _Toc74961803][bookmark: _Toc75242714][bookmark: _Toc76545060][bookmark: _Toc82595163][bookmark: _Toc89955194][bookmark: _Toc98773619][bookmark: _Toc106201378][bookmark: _Toc115191231][bookmark: _Toc120544816][bookmark: _Toc120545171][bookmark: _Toc120545787][bookmark: _Toc120606691][bookmark: _Toc120607045][bookmark: _Toc120607402][bookmark: _Toc120607765][bookmark: _Toc120608130][bookmark: _Toc120608510][bookmark: _Toc120608890][bookmark: _Toc120609270][bookmark: _Toc120609661][bookmark: _Toc120610052][bookmark: _Toc120610804][bookmark: _Toc120611206][bookmark: _Toc120611615][bookmark: _Toc120612033][bookmark: _Toc120612453][bookmark: _Toc120612880][bookmark: _Toc120613309][bookmark: _Toc120613739][bookmark: _Toc120614169][bookmark: _Toc120614612][bookmark: _Toc120615071][bookmark: _Toc120622248][bookmark: _Toc120622754][bookmark: _Toc120623373][bookmark: _Toc120623898][bookmark: _Toc120624435][bookmark: _Toc120624972][bookmark: _Toc120625509][bookmark: _Toc120626046][bookmark: _Toc120626593][bookmark: _Toc120627149][bookmark: _Toc120627714][bookmark: _Toc120628290][bookmark: _Toc120628875][bookmark: _Toc120629463][bookmark: _Toc120630964][bookmark: _Toc120631615][bookmark: _Toc120632265][bookmark: _Toc120632915][bookmark: _Toc120633565][bookmark: _Toc120634216][bookmark: _Toc120634867][bookmark: _Toc121753991][bookmark: _Toc121754661][bookmark: _Toc121822619]6.6.2.1	Definition and applicability
The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also Recommendation ITU-R SM.328 [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 occupied bandwidth according to the definition in the present clause.
For SAN type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
[bookmark: _Toc21099945][bookmark: _Toc29809743][bookmark: _Toc36645127][bookmark: _Toc37272181][bookmark: _Toc45884427][bookmark: _Toc53182450][bookmark: _Toc58860191][bookmark: _Toc58862695][bookmark: _Toc61182688][bookmark: _Toc66728001][bookmark: _Toc74961804][bookmark: _Toc75242715][bookmark: _Toc76545061][bookmark: _Toc82595164][bookmark: _Toc89955195][bookmark: _Toc98773620][bookmark: _Toc106201379][bookmark: _Toc115191232][bookmark: _Toc120544817][bookmark: _Toc120545172][bookmark: _Toc120545788][bookmark: _Toc120606692][bookmark: _Toc120607046][bookmark: _Toc120607403][bookmark: _Toc120607766][bookmark: _Toc120608131][bookmark: _Toc120608511][bookmark: _Toc120608891][bookmark: _Toc120609271][bookmark: _Toc120609662][bookmark: _Toc120610053][bookmark: _Toc120610805][bookmark: _Toc120611207][bookmark: _Toc120611616][bookmark: _Toc120612034][bookmark: _Toc120612454][bookmark: _Toc120612881][bookmark: _Toc120613310][bookmark: _Toc120613740][bookmark: _Toc120614170][bookmark: _Toc120614613][bookmark: _Toc120615072][bookmark: _Toc120622249][bookmark: _Toc120622755][bookmark: _Toc120623374][bookmark: _Toc120623899][bookmark: _Toc120624436][bookmark: _Toc120624973][bookmark: _Toc120625510][bookmark: _Toc120626047][bookmark: _Toc120626594][bookmark: _Toc120627150][bookmark: _Toc120627715][bookmark: _Toc120628291][bookmark: _Toc120628876][bookmark: _Toc120629464][bookmark: _Toc120630965][bookmark: _Toc120631616][bookmark: _Toc120632266][bookmark: _Toc120632916][bookmark: _Toc120633566][bookmark: _Toc120634217][bookmark: _Toc120634868][bookmark: _Toc121753992][bookmark: _Toc121754662][bookmark: _Toc121822620]6.6.2.2	Minimum requirements
The minimum requirement for SAN type 1-H is defined in TS 38.108 [x2] clause 6.6.2.
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The test purpose is to verify that the emission at the TAB connector does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.
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Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see clause 4.9.1.
1)	Connect the measurement device to the TAB connector as shown in annex D.1.1Dx.x for SAN type 1-H.
2)	For a SAN declared to be capable of single carrier operation (D.39x), start transmission according to the applicable test configuration in clause 4.8 using the corresponding test model [NR-SAN-FR1-TM1.1] at manufacturer's declared rated carrier output power per TAB connector (Prated,c,TABC, D.x34).
[bookmark: _Toc21099949][bookmark: _Toc29809747][bookmark: _Toc36645131][bookmark: _Toc37272185][bookmark: _Toc45884431][bookmark: _Toc53182454][bookmark: _Toc58860195][bookmark: _Toc58862699][bookmark: _Toc61182692][bookmark: _Toc66728005][bookmark: _Toc74961808][bookmark: _Toc75242719][bookmark: _Toc76545065][bookmark: _Toc82595168][bookmark: _Toc89955199][bookmark: _Toc98773624][bookmark: _Toc106201383][bookmark: _Toc115191236][bookmark: _Toc120544821][bookmark: _Toc120545176][bookmark: _Toc120545792][bookmark: _Toc120606696][bookmark: _Toc120607050][bookmark: _Toc120607407][bookmark: _Toc120607770][bookmark: _Toc120608135][bookmark: _Toc120608515][bookmark: _Toc120608895][bookmark: _Toc120609275][bookmark: _Toc120609666][bookmark: _Toc120610057][bookmark: _Toc120610809][bookmark: _Toc120611211][bookmark: _Toc120611620][bookmark: _Toc120612038][bookmark: _Toc120612458][bookmark: _Toc120612885][bookmark: _Toc120613314][bookmark: _Toc120613744][bookmark: _Toc120614174][bookmark: _Toc120614617][bookmark: _Toc120615076][bookmark: _Toc120622253][bookmark: _Toc120622759][bookmark: _Toc120623378][bookmark: _Toc120623903][bookmark: _Toc120624440][bookmark: _Toc120624977][bookmark: _Toc120625514][bookmark: _Toc120626051][bookmark: _Toc120626598][bookmark: _Toc120627154][bookmark: _Toc120627719][bookmark: _Toc120628295][bookmark: _Toc120628880][bookmark: _Toc120629468][bookmark: _Toc120630969][bookmark: _Toc120631620][bookmark: _Toc120632270][bookmark: _Toc120632920][bookmark: _Toc120633570][bookmark: _Toc120634221][bookmark: _Toc120634872][bookmark: _Toc121753996][bookmark: _Toc121754666][bookmark: _Toc121822624]6.6.2.4.2	Procedure
1)	Measure the spectrum emission of the transmitted signal using at least the number of measurement points, and across a span, as listed in table 6.6.2.4.2-1. The selected resolution bandwidth (RBW) filter of the analyser shall be 30 kHz or less.
Table 6.6.2.4.2-1: Span and number of measurement points for OBW measurements
	Bandwidth
	SAN channel bandwidth
BWChannel (MHz)

	
	5
	10 
	15
	20

	Span (MHz)
	10
	20
	30
	40

	Minimum number of measurement points
	400
	400
	400
	400



NOTE:	The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode must be power responding. The analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.
2)	Compute the total of the power, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0.
3)	Determine the lowest frequency, f1, for which the sum of all power in the measurement cells from the beginning of the span to f1 exceeds P1.
4)	Determine the highest frequency, f2, for which the sum of all power in the measurement cells from f2 to the end of the span exceeds P1.
5)	Compute the occupied bandwidth as f2 - f1.
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The occupied bandwidth for each carrier shall be less than the channel bandwidth as defined in TS 38.108 [x2], table 5.3.5-1 for SAN type 1-H. 
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Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
The requirements shall apply outside the Satellite Access Node RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (e.g. single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification.
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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 38.108 [x2], clause 6.6.3.4.
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To verify that the adjacent channel leakage power ratio requirement shall be met as 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, M and T; see clause 4.9.1.
Satellite Access Node RF Bandwidth positions to be tested for multi-carrier:
-	BRFBW, MRFBW and TRFBW in single-band operation; see clause 4.9.1.
[bookmark: _Toc21099957][bookmark: _Toc29809755][bookmark: _Toc36645139][bookmark: _Toc37272193][bookmark: _Toc45884439][bookmark: _Toc53182462][bookmark: _Toc58860203][bookmark: _Toc58862707][bookmark: _Toc61182700][bookmark: _Toc66728013][bookmark: _Toc74961816][bookmark: _Toc75242727][bookmark: _Toc76545073][bookmark: _Toc82595176][bookmark: _Toc89955207][bookmark: _Toc98773632][bookmark: _Toc106201391][bookmark: _Toc120609283][bookmark: _Toc120609674][bookmark: _Toc120610065][bookmark: _Toc120610817][bookmark: _Toc120611219][bookmark: _Toc120611628][bookmark: _Toc120612046][bookmark: _Toc120612466][bookmark: _Toc120612893][bookmark: _Toc120613322][bookmark: _Toc120613752][bookmark: _Toc120614182][bookmark: _Toc120614625][bookmark: _Toc120615084][bookmark: _Toc120622261][bookmark: _Toc120622767][bookmark: _Toc120623386][bookmark: _Toc120623911][bookmark: _Toc120624448][bookmark: _Toc120624985][bookmark: _Toc120625522][bookmark: _Toc120626059][bookmark: _Toc120626606][bookmark: _Toc120627162][bookmark: _Toc120627727][bookmark: _Toc120628303][bookmark: _Toc120628888][bookmark: _Toc120629476][bookmark: _Toc120630977][bookmark: _Toc120631628][bookmark: _Toc120632278][bookmark: _Toc120632928][bookmark: _Toc120633578][bookmark: _Toc120634229][bookmark: _Toc120634880][bookmark: _Toc121754004][bookmark: _Toc121754674][bookmark: _Toc121822632]6.6.3.4.2	Procedure
For SAN type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.31.1 for SAN type 1-H. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector or multi-band connector under test to measurement equipment as shown in annex D.31.1 for SAN type 1-H. All connectors not under test shall be terminated.
	The measurement device characteristics shall be:
-	Measurement filter bandwidth: defined in clause 6.6.3.5.
-	Detection mode: true RMS voltage or true average power.
2)	For a connectors declared to be capable of single carrier operation only ([D.3916]), set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 using the corresponding test models NR-SAN-FR1‑TM 1.1 in clause 4.9.2 at rated carrier output power Prated,c,TABC for SAN type 1-H ([D.3421]).
	For a connector under test declared to be capable of multi-carrier operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2. 
3)	Measure ACLR for the frequency offsets both side of channel frequency as specified in table 6.6.3.5.2‑1. In multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall be measured.
4)	For the ACLR requirement applied inside sub-block gap for non-contiguous spectrum operation:
a)	Measure ACLR inside sub-block gap or Inter RF Bandwidth gap as specified in clause 6.6.3.5.2, if applicable.
b)	Measure CACLR inside sub-block gap or Inter RF Bandwidth gap as specified in clause 6.6.3.5.2, if applicable.
54)	Repeat the test with the channel set-up according to NR-SAN-FR1-TM 1.2 in clause 4.9.2.
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The ACLR requirements in clause 6.6.3.5.2 shall apply as described in clauses 6.6.3.5.3 or 6.6.3.5.4.
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The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below.
The ACLR shall be higher than the value specified in Table 6.6.3.5.2-1/2.
Table 6.6.3.5.2-1: SAN ACLR limit for GEO class
	SAN channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	SAN adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	5, 10, 15, 20
	BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig) (NOTE 1)
	13.2

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

	5, 10, 15, 20
	BWChannel
	NR of same BW (NOTE 2)
	Square (BWConfig)
(NOTE 1)
	23.2

	
	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).
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Unless otherwise stated, the operating band unwanted emission (OBUE) limits for SAN in FR1 are defined from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth. 
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification.
Basic limits are specified in the tables below, where:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
-	PSDChannel [dBm/4kHz] represents the Power Spectral Density of the channel for a given channel bandwidth
-	BWChannel [MHz] is the considered NR channel bandwidth or SAN total RF bandwidth for a given operating band.
-	 is the SAN class parameter in dB identified to characterize different SAN classes.
For a multi-carrier single-band connector the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band.
-	The operating band unwanted emission basic limits of the band where there are carriers transmitted, as defined in the tables of the present clause for the largest frequency offset (fmax), shall apply from channel edge up to frequencies separated from the channel edge by 200% of the necessary bandwidth.
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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 38.108 [x2], clause 6.6.4.2.
[bookmark: _Toc21099966][bookmark: _Toc29809764][bookmark: _Toc36645148][bookmark: _Toc37272202][bookmark: _Toc45884448][bookmark: _Toc53182471][bookmark: _Toc58860212][bookmark: _Toc58862716][bookmark: _Toc61182709][bookmark: _Toc66728022][bookmark: _Toc74961825][bookmark: _Toc75242735][bookmark: _Toc76545081][bookmark: _Toc82595184][bookmark: _Toc89955215][bookmark: _Toc98773640][bookmark: _Toc106201399][bookmark: _Toc115191253][bookmark: _Toc120544826][bookmark: _Toc120545181][bookmark: _Toc120545797][bookmark: _Toc120606701][bookmark: _Toc120607055][bookmark: _Toc120607412][bookmark: _Toc120607775][bookmark: _Toc120608140][bookmark: _Toc120608520][bookmark: _Toc120608900][bookmark: _Toc120609291][bookmark: _Toc120609682][bookmark: _Toc120610073][bookmark: _Toc120610825][bookmark: _Toc120611227][bookmark: _Toc120611636][bookmark: _Toc120612054][bookmark: _Toc120612474][bookmark: _Toc120612901][bookmark: _Toc120613330][bookmark: _Toc120613760][bookmark: _Toc120614190][bookmark: _Toc120614633][bookmark: _Toc120615092][bookmark: _Toc120622269][bookmark: _Toc120622775][bookmark: _Toc120623394][bookmark: _Toc120623919][bookmark: _Toc120624456][bookmark: _Toc120624993][bookmark: _Toc120625530][bookmark: _Toc120626067][bookmark: _Toc120626614][bookmark: _Toc120627170][bookmark: _Toc120627735][bookmark: _Toc120628311][bookmark: _Toc120628896][bookmark: _Toc120629484][bookmark: _Toc120630985][bookmark: _Toc120631636][bookmark: _Toc120632286][bookmark: _Toc120632936][bookmark: _Toc120633586][bookmark: _Toc120634237][bookmark: _Toc120634888][bookmark: _Toc121754012][bookmark: _Toc121754682][bookmark: _Toc121822640]6.6.4.3	Test purpose
This test measures the emissions close to the assigned channel bandwidth of the wanted signal, while the transmitter is in operation.
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Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: B, M and T; see clause 4.9.1.
SAN RF Bandwidth positions to be tested for multi-carrier: BRFBW, MRFBW and TRFBW in single-band operation; see clause 4.9.1.
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For SAN type 1-H where there may be multiple TAB connectors, they may be tested one at a time or multiple TAB connectors may be tested in parallel as shown in annex D.1.1Dx.x. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector under test to measurement equipment as shown in annex D.1.1Dx.x. All connectors not under test shall be terminated.
	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
	The measurement device characteristics shall be: Detection mode: True RMS.
	The emission power should be averaged over an appropriate time duration to ensure the measurement is within the measurement uncertainty in table [4.1.2.2-1]. 
2)	For a connectors declared to be capable of single carrier operation only, set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 at manufacturer's declared rated carrier output power per TAB connector (Prated,c,TABC, D.34x). Channel set-up shall be according to [NR-SAN-FR1-TM 1.1].
	For a connector under test declared to be capable of multi-carrier operation set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause [4.9.2]. 
3)	Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.
4)	Repeat the test for the remaining test cases, with the channel set-up according to [NR-SAN-FR1-TM 1.2].
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For SAN operating in Bands n256, n255, the Operating Band Unwanted Emissions (OBUE) requirements for GEO and LEO classes are defined as described in table 6.6.4.5‑1, in line with Annex 5 of ITU recommendation SM.1541-6 [x6].
Table 6.6.4.5-1: SAN LEO and GEO operating band unwanted emission limits
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits
(dBm)
	Measurement bandwidth

	0 MHz  f < 2× BWChannel
	0.002 MHz  f_offset < 2× BWChannel + 0.002 MHz
	
	4 kHz

	NOTE 1: PSDChannel = Prated,c,sys – 10log10(BWChannel) – 24, unit dBm/4kHz.
NOTE 2: SE limit is spurious emission limit specified in spurious emission clause 6.6.5.
NOTE 3: PSD attenuation as in ITU-R SM.1541-6 [x], Annex 5 OoB domain emission limits for space services.
NOTE 4: =0 dB for GEO class and =3 dB for LEO class.
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The transmitter spurious emission limits 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 table 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 (e.g. single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
The requirements shall apply to SAN that support NR.
Unless otherwise stated, all requirements are measured as mean power (RMS).
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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 Table 6.6.5.5.1.1-1.
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This test measures conducted spurious emissions 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 when testing the spurious emissions below FDL_low - ΔfOBUE,
-	T when testing the spurious emissions above FDL_high + ΔfOBUE; see clause 4.9.1.
SAN RF Bandwidth positions to be tested for multi-carrier:
-	BRFBW when testing the spurious frequencies below FDL_low - ΔfOBUE; TRFBW when testing the spurious frequencies above FDL_high + ΔfOBUE 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.31.1. Whichever method is used the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested.
1)	Connect the single-band connector under test to measurement equipment as shown in annex D.31.1 for SAN type 1-H. All connectors not under test shall be terminated with a matched load.
2)	Measurements shall use a measurement bandwidth in accordance to the conditions in clause 6.6.5.5.
	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. 
3)	For a connectors declared to be capable of single carrier operation only (D.3916), set the representative connectors under test to transmit according to the applicable test configuration in clause 4.8 at rated carrier output power (Prated,c,TABC, D.3421). Channel set-up shall be according to NR-FR1-TM 1.1.
For a connector under test declared to be capable of multi-carrier operation (D.39D.15-D.16) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2. 
4)	Measure the emission at the specified frequencies with specified measurement bandwidth.
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The limits of Table 6.6.5.5.1.1-1 shall apply.
Table 6.6.5.5.1.1-1: General SAN transmitter spurious emission limits in FR1
	Spurious frequency range
	Prated,c,sys
(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,sys – 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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Conducted receiver characteristics are specified at the TAB connector for SAN type 1-H, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements shall be met for any transmitter setting.
-	The requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements 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. 
NOTE:	In normal operating condition the SAN is configured to transmit and receive at the same time.
For SAN type 1-H if a number of TAB connectors have been declared equivalent (D.37), only a representative one is necessary to demonstrate conformance.
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[bookmark: _Hlk508114944]The reference sensitivity power level PREFSENS is the minimum mean power received at the TAB connector for SAN type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
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The minimum requirement for SAN type 1-H is in TS 38.108 [2], clause 7.2.2.
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To verify that for the SAN type 1-H receiver at the reference sensitivity level the throughput requirement shall be met for a specified reference measurement channel.
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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.
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The minimum requirement is applied to all connectors under test.
For SAN type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see clause 7.1.
1)	Connect the connector under test to measurement equipment as shown in annex D.42.1 for SAN type 1-H. 
2)	Set the SAN to transmit a signal 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 SAN type 1-H set the TAB connector to the manufacturers declared rated carrier output power (Prated,c,TABC, D.34).
3)	Start the signal generator for the wanted signal to transmit the Fixed Reference Channels for reference sensitivity according to annex A.1.
4)	Set the signal generator for the wanted signal power as specified in clause 7.2.5.
5)	Measure the throughput according to annex A.1.
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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 7.2.5-1 and 7.2.5-2 for SAN type 1-H in all operating band in FR1. 

Table 7.2.5-1: SAN GEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1
	-98.6

	10, 15 
	30
	G-FR1-A1-2
	-98.7

	10, 15
	60
	G-FR1-A1-3
	-95.8

	20 
	15
	G-FR1-A1-4
	-92.2

	20 
	30
	G-FR1-A1-5
	-92.5

	20 
	60
	G-FR1-A1-6
	-92.6

	NOTE:	PREFSENS 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 7.2.5-2: SAN LEO class reference sensitivity levels
	SAN channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
(NOTE)

	Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1
	-101.7

	10, 15 
	30
	G-FR1-A1-2
	-101.8

	10, 15
	60
	G-FR1-A1-3
	-98.9

	20 
	15
	G-FR1-A1-4
	-95.3

	20 
	30
	G-FR1-A1-5
	-95.6

	20 
	60
	G-FR1-A1-6
	-95.7

	NOTE:	PREFSENS 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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[bookmark: _Hlk508114964]The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal at the TAB connector for SAN type 1-H inside the received SAN channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.
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The minimum requirement for SAN type 1-H is in TS 38.108 [2], clause 7.3.2.
[bookmark: _Toc82595249][bookmark: _Toc75242800][bookmark: _Toc36645211][bookmark: _Toc74961890][bookmark: _Toc58860275][bookmark: _Toc45884511][bookmark: _Toc53182534][bookmark: _Toc37272265][bookmark: _Toc89955280][bookmark: _Toc29809826][bookmark: _Toc61182772][bookmark: _Toc21100028][bookmark: _Toc66728086][bookmark: _Toc106201464][bookmark: _Toc58862779][bookmark: _Toc98773705][bookmark: _Toc76545146][bookmark: _Toc120544838][bookmark: _Toc120545193][bookmark: _Toc120545809][bookmark: _Toc120606713][bookmark: _Toc120607067][bookmark: _Toc120607424][bookmark: _Toc120607787][bookmark: _Toc120608152][bookmark: _Toc120608532][bookmark: _Toc120608912][bookmark: _Toc120609303][bookmark: _Toc120609694][bookmark: _Toc120610095][bookmark: _Toc120610848][bookmark: _Toc120611257][bookmark: _Toc120611666][bookmark: _Toc120612084][bookmark: _Toc120612504][bookmark: _Toc120612931][bookmark: _Toc120613360][bookmark: _Toc120613790][bookmark: _Toc120614220][bookmark: _Toc120614663][bookmark: _Toc120615122][bookmark: _Toc120622299][bookmark: _Toc120622805][bookmark: _Toc120623424][bookmark: _Toc120623949][bookmark: _Toc120624486][bookmark: _Toc120625023][bookmark: _Toc120625560][bookmark: _Toc120626097][bookmark: _Toc120626644][bookmark: _Toc120627200][bookmark: _Toc120627765][bookmark: _Toc120628341][bookmark: _Toc120628926][bookmark: _Toc120629514][bookmark: _Toc120631015][bookmark: _Toc120631666][bookmark: _Toc120632316][bookmark: _Toc120632966][bookmark: _Toc120633616][bookmark: _Toc120634267][bookmark: _Toc120634918][bookmark: _Toc121754042][bookmark: _Toc121754712][bookmark: _Toc121822668]7.3.3	Test purpose
To verify that the each SAN type 1-H TAB connector 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.
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The minimum requirement is applied to all connectors under test.
For SAN type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see clause 7.1.
1)	Connect the connector under test to measurement equipment as shown in annex D.42.2 for SAN type 1-H. 
2)	Set the signal generator for the wanted signal to transmit as specified in table 7.3.5-1 according to the appropriate SAN class.
3)	Set the Signal generator for the AWGN interfering signal at the same frequency as the wanted signal to transmit as specified in table 7.3.5-1 according to the appropriate SAN class.
4)	Measure the throughput according to annex A.2.
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The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.2 with parameters specified in table 7.3.5-1 for SAN LEO class.
Table 7.3.5-1: 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
	-88.2 
	AWGN

	
	30
	G-FR1-A2-2 
	-76.8
	
	

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

	
	30
	G-FR1-A2-2 
	-76.8
	
	

	
	60
	G-FR1-A2-3 
	-73.8
	
	

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

	
	30
	G-FR1-A2-2 
	-76.8
	
	

	
	60
	G-FR1-A2-3
	-73.8
	
	

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

	
	30
	G-FR1-A2-5
	-69.9
	
	

	
	60
	G-FR1-A2-6
	-70.2
	
	

	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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Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency at TAB connector for SAN type 1-H in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.
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The minimum requirement for SAN type 1-H is in TS 38.108 [2], clause 7.4.1.2.
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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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[bookmark: _Toc21100039][bookmark: _Toc29809837][bookmark: _Toc36645222][bookmark: _Toc37272276][bookmark: _Toc45884522][bookmark: _Toc53182545][bookmark: _Toc58860286][bookmark: _Toc58862790][bookmark: _Toc61182783][bookmark: _Toc66728097][bookmark: _Toc74961901][bookmark: _Toc75242811][bookmark: _Toc76545157][bookmark: _Toc82595260][bookmark: _Toc89955291][bookmark: _Toc98773716][bookmark: _Toc106201475][bookmark: _Toc120611677][bookmark: _Toc120612095][bookmark: _Toc120612515][bookmark: _Toc120612942][bookmark: _Toc120613371][bookmark: _Toc120613801][bookmark: _Toc120614231][bookmark: _Toc120614674][bookmark: _Toc120615133][bookmark: _Toc120622310][bookmark: _Toc120622816][bookmark: _Toc120623435][bookmark: _Toc120623960][bookmark: _Toc120624497][bookmark: _Toc120625034][bookmark: _Toc120625571][bookmark: _Toc120626108][bookmark: _Toc120626655][bookmark: _Toc120627211][bookmark: _Toc120627776][bookmark: _Toc120628352][bookmark: _Toc120628937][bookmark: _Toc120629525][bookmark: _Toc120631026][bookmark: _Toc120631677][bookmark: _Toc120632327][bookmark: _Toc120632977][bookmark: _Toc120633627][bookmark: _Toc120634278][bookmark: _Toc120634929][bookmark: _Toc121754053][bookmark: _Toc121754723][bookmark: _Toc121822679]7.4.1.4.1	Initial conditions
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 for single-band connector(s), see clause 4.9.1,
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The minimum requirement is applied to all connectors under test.
For SAN type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see clause 7.1.
1)	Connect the connector under test to measurement equipment as shown in annex [D.42.3] for SAN type 1-H. 
2)	For FDD operation, set the SAN to transmit:
-	For single carrier operation set the connector under test to transmit at manufacturers declared rated carrier output power (Prated,c,TABC, [D.3421]).
-	For a connector under test declared to be capable of multi-carrier  operation (D.39D.15-D.16) set the connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8 using the corresponding test models or set of physical channels in clause 4.9.2
3)	Set the signal generator for the wanted signal to transmit as specified in table 7.4.1.5-1.
4)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.4.1.5-1 and 7.4.1.5-2.
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The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For SAN, the wanted and the interfering signal coupled to the SAN type 1-H TAB connector are specified in table 7.4.1.5-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.5-2 for ACS. The characteristics of the interfering signal is further specified in annex E.
The ACS requirement is applicable outside the SAN RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the SAN RF Bandwidth edges or Radio Bandwidth edges.
Conducted requirement is defined at the TAB connector for SAN type 1-H.
Table 7.4.1.5-1: Satellite Access Node ACS requirement
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	5, 10, 15, 20 
(NOTE 1)
	PREFSENS + 6 dB
(NOTE 2)
	GEO SAN class: -57
LEO SAN class: -60

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the SAN for that bandwidth.
NOTE 2:	PREFSENS depends on the SAN channel bandwidth as specified in table 7.2.2-1 and 7.2.2-2 in TS 38.108 [3]. 



Table 7.4.1.5-2: Satellite Access Node ACS interferer frequency offset values
	SAN channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal center frequency offset from the lower/upper SAN RF Bandwidth edge (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 out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel at the TAB connector for SAN type 1-H in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking.
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The minimum requirements for BS type 1-H are defined in TS 38.108 [x2], clause 7.5.2.
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To verify that for each TAB connector 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 (SC): M; see clause 4.9.1.
SAN RF bandwidth positions to be tested for multi-carrier (MC): MRFBW for single-band connector(s), see clause 4.9.1.
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The minimum requirement is applied to all TAB connectors under test. For SAN type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; [see clause 7.1].
1)	Connect the connector under test to measurement equipment as shown in annex D.2x.3x.
2)	For FDD operation, set the SAN to transmit a signal according to clause [4.9.2], connector under test to transmit on all carriers configured using the applicable test configuration and corresponding power setting specified in clauses 4.7 and 4.8.
	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.
3)	Set the signal generator for the wanted signal as defined in clause 7.5.5 to transmit as specified in table 7.5.5-1.
4)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified in table 7.5.5-1. The CW interfering signal shall be swept with a step size of 1 MHz over than range 1 MHz to (FUL_low - ΔfOOB) MHz and (FUL_high + ΔfOOB) MHz to 12750 MHz.
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The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to SAN type 1-H TAB connector using the parameters in table 7.5.5-1. 
The reference measurement channel for the wanted signal is identified in clause [7.2.2] for each SAN channel bandwidth and further specified in annex A.1.
The out-of-band blocking requirement apply from 1 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band for SAN. The ΔfOOB for SAN type 1-H is defined in table 7.5.5-2.
Minimum conducted requirement is defined at the TAB connector for SAN type 1-H.
Table 7.5.5-1: Out-of-band blocking requirement for NR
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	PREFSENS + 6 dB
(NOTE)
	-44 
	CW carrier

	NOTE:	For SAN, PREFSENS depends on the SAN channel bandwidth. 



Table 7.5.5-2: ΔfOOB offset for NR operating bands
	SAN type
	Operating band characteristics
	ΔfOOB (MHz)

	SAN type 1-H
	FUL,high – FUL,low < 100 MHz
	20
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The requirement is not applicable in this version of the specification. TAB connectors shall always support both TX and RX.
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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 at the TAB connector for SAN type 1-H 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 which is time aligned with the wanted signal.
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The minimum requirements for SAN type 1-H are in TS 38.108 [2], clause 7.8.2.
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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.
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The minimum requirement is applied to all connectors under test.
For SAN type 1-H the procedure is repeated until all TAB connectors necessary to demonstrate conformance have been tested; see clause 7.1.
1)	Set the signal generator for the wanted signal to transmit as specified from table 7.8.5-1 to 7.8.5-2.
2)	Set the signal generator for the interfering signal to transmit at the frequency offset and as specified from table 7.8.5-1 to 7.8.5-2.
3)	Measure the throughput according to annex A.1.
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For SAN type 1-H, 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 7.8.5-1 for SAN GEO class, in table 7.8.5-2 for SAN LEO class. The characteristics of the interfering signal is further specified in annex E.
Table 7.8.5-1: 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
	-96.8
	-92.0 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-94.9
	-88.1 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-A1-8
	-97.5
	-92.0 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-95
	-89.0 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-A1-9
	-94.4
	-89.0 
	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 7.8.5-2: 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
	-99.9
	-83.1 
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-98
	-79.2 
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	5
	30
	G-FR1-A1-8
	-100.6
	-83.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-98.1
	-80.1 
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	10,15,20
	60
	G-FR1-A1-9
	-97.5
	-80.1 
	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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