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1. Introduction
This contribution provides a text proposal for TS 38.181: On general and annex parts for RF [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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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.108: “Satellite Access Node radio transmission and reception”
[3]	ITU-R Recommendation M.1545, "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000"
[4]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain"
[5]	ITU-R Recommendation SM.328: "Spectra and bandwidth of emissions"
[6]	ITU-R Recommendation SM.1541-6: "Unwanted emissions in the out-of-band domain".
[7]	3GPP TS 38.212: "NR; Multiplexing and channel coding"
[8]	3GPP TS 38.211: "NR; Physical channels and modulation"
[9]	3GPP TS 38.214: "NR; Physical layer procedures for data"
[10]	ITU-T Recommendation O.150, "Equipment for the measurement of digital and analogue/digital parameters"
[11]	3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHz"
[12]	3GPP TS 38.101-5: "NR; User Equipment (UE) radio transmission and reception; Part 5: Satellite access Radio Frequency (RF) and performance requirements”
[13]	3GPP TR 37.941: "Radio Frequency (RF) conformance testing background for radiated Base Station (BS) requirements"
[14]	IEC 60 068-2-1 (2007): "Environmental testing - Part 2: Tests. Tests A: Cold"
[15]	IEC 60 068-2-2: (2007): "Environmental testing - Part 2: Tests. Tests B: Dry heat"
[16]	IEC 60 068-2-6: (2007): "Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal)"
[17]	3GPP TR 38.811:  "Study on New Radio (NR) to support non-terrestrial networks"
[18]	3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing"
[19]                     IEC 60721-3-3: "Classification of environmental conditions –Part 3-3: Classification of groups of environmental parameters and their severities – Stationary use at weatherprotected locations"
[20]                     IEC 60721-3-4: "Classification of environmental conditions - Part 3-4: Classification of groups of environmental parameters and their severities - Stationary use at non-weatherprotected locations"
[21]                     IEC 60721-1: "Classification of environmental conditions Part 1: Environmental parameters and their severities"
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The requirements of this clause apply to all applicable tests in TS 38.181(the present document), i.e. to all conducted tests defined in FR1 for SAN type 1-H and radiated tests defined in FR1 for SAN type 1-H and SAN type 1-O. The frequency range FR1 is defined in clause 5.1 of TS 38.108 [2].
The minimum requirements are given in TS 38.108 [2]. Test Tolerances for the conducted test requirements (TT) and test Tolerances for the radiated test requirements (TTOTA) explicitly stated in the present document are given in annex C of the present document.
The test tolerances for the radiated test requirements (TTOTA) for SAN were reused from TR 37.941 [13x]. Reuse of TR 37.941 [x] TTOTA values for SAN LEO radiated conformance testing is subject to the following conditions: 
-	EUT suitability to fit OTA chambers considered in TR 37.941 [13x], and
-	Environmental test conditions assumed for BS testing in TR 37.941 [13x].
Reuse of TR 37.941 [13x] TTOTA values for SAN GEO radiated conformance testing is considered as not technically justified due to SAN GEO antenna array dimensions, and required OTA chamber size.
Test Tolerances are individually calculated for each test. Test Tolerances are used to relax the minimum requirements to create test requirements.
When a test requirement differs from the corresponding minimum requirement, then the Test Tolerance applied for the test is non-zero. The Test Tolerance for the test and the explanation of how the minimum requirement has been relaxed by the Test Tolerance are given in annex C.
The radiated requirements are classified according to spatial characteristics as shown in table 4.1.1-1 and table 4.1.1-2.
Table 4.1.1-1: Overview of radiated Tx requirements
	Tx requirement
	Classification
	Coverage range
	Number of

	
	
	FR1
	conformance directions

	Radiated transmit power
	Directional
	OTA peak directions set
	5

	OTA Satellite Access Node output power
	TRP
	N/A
	See annex I

	OTA output power dynamics
	Directional
	OTA peak directions set
	1

	OTA modulation quality
	Directional
	OTA coverage range
	5

	OTA frequency error
	Directional
	OTA coverage range
	1

	OTA occupied bandwidth
	Directional
	OTA coverage range
	1

	OTA ACLR
	TRP
	N/A
	See annex I

	OTA operating band unwanted emission
	TRP
	N/A
	See annex I

	OTA transmitter spurious emission
	General requirement
	TRP
	N/A
	See annex I

	NOTE 1:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.



Table 4.1.1-2: Overview of radiated Rx requirements
	Rx requirement
	Classification
	Applicability levels
	Coverage range
	Number of

	
	
	FR1
	FR1
	conformance directions

	OTA sensitivity
	Directional
	Minimum EIS
	OSDD
	5

	OTA reference sensitivity level
	Directional
	OTA REFSENS
	OTA REFSENS RoAoA
	5

	OTA Dynamic range
	Directional
	OTA REFSENS
	OTA REFSENS RoAoA
	1

	OTA adjacent channel selectivity
	Directional
	minSENS
	minSENS RoAoA
	1

	OTA out-of-band blocking
	General requirement
	Directional
	minSENS
	minSENS RoAoA
	1

	OTA in-channel selectivity
	Directional
	minSENS
	minSENS RoAoA
	1

	NOTE 1:	Directional requirement does not imply one compliance direction only. The directional requirement applies to a single direction at a time.
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The maximum acceptable uncertainty of the Conducted Test System and OTA Test System are specified below for each test defined explicitly in the present specification, where appropriate. The maximum acceptable uncertainty of the Test System for test requirements included by reference is defined in the respective referred test specification.
The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified tolerance and the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.
For conducted RF tests, it should be noted that the uncertainties in clause 4.1.2 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
For details on measurement uncertainty budget calculation, measurement methodology description (including calibration and measurement stage for each test range), MU budget format and its contributions, refer to TR 37.941 [13], where MU analyses for the BS radiated testing were captured. The maximum OTA Test System uncertainty for FR1 OTA transmitter and receiver tests in tables 4.1.2.2-2 and 4.1.2.3-2 were reused from BS MU budgets in TR 37.941 [x13]. Reuse of TR 37.941 [x13] MU values for SAN LEO radiated conformance testing is subject to the following conditions: 
-	EUT suitability to fit OTA chambers considered in TR 37.941 [x13], and
-	Environmental test conditions assumed for BS testing in TR 37.941 [x13].
Reuse of TR 37.941 [x13] MU values for SAN GEO radiated conformance testing is considered as not technically justified due to SAN GEO antenna array dimensions, and required OTA chamber size.
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The maximum conducted Test System uncertainty for conducted transmitter tests minimum requirements is given in table 4.1.2.2-1. And the maximum OTA Test System uncertainty for OTA transmitter tests minimum requirements is given in table 4.1.2.2-2.
Table 4.1.2.2-1: Maximum Test System uncertainty for conducted transmitter tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Base Station output power
	±0.7 dB, f ≤ 3 GHz
	

	6.3 Output power dynamics
	± 0.4 dB
	

	6.5.2 Frequency error
	± 12 Hz
	

	6.5.3 EVM
	± 1%
	

	6.6.2 Occupied bandwidth
	5 MHz, 10 MHz SAN Channel BW: ±100 kHz
15 MHz, 20 MHz SAN Channel BW: ±300 kHz
	

	6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
	ACLR/ CACLR
BW ≤ 20MHz: ±0.8 dB

Absolute power ±2.0 dB, f ≤ 3 GHz

CACLR
BW ≤ 20MHz: ±0.8 dB

CACLR absolute power ±2.0 dB , f ≤ 3 GHz

	

	6.6.4 Operating band unwanted emissions
	±1.5 dB, f ≤ 3 GHz
	

	6.6.5.5.1.1 Transmitter spurious emissions, Mandatory Requirements
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 15 GHz: ±4.0 dB
	

	6.6.5.5.1.2 Transmitter spurious emissions, Protection of SAN receiver
	±3.0 dB
	



Table 4.1.2.2-2: Maximum OTA Test System uncertainty for FR1 OTA transmitter tests
	Clause
	Maximum OTA Test System uncertainty

	9.2 Radiated transmit power
	Normal condition:
[±1.1] dB, f ≤ 3 GHz

	9.3 OTA base station output power
	[±1.4] dB, f ≤ 3.0 GHz

	9.4.3 OTA total power dynamic range 
	[bookmark: OLE_LINK85][bookmark: OLE_LINK86][±0.4] dB

	9.6.2 OTA frequency error
	[±12] Hz

	9.6.3 OTA modulation quality
	[±1 %]

	9.7.2 OTA occupied bandwidth
	[±100] kHz, BWChannel 5 MHz, 10 MHz
[±300] kHz, BWChannel 15 MHz, 20 MHz 

	9.7.3 OTA ACLR/CACLR
	f ≤ 3.0 GHz
[±1] dB, BW ≤ 20MHz

Absolute power [±2.2] dB, f ≤ 3.0 GHz


	9.7.4 OTA operating band unwanted emissions
	Absolute power [±1.8] dB, f ≤ 3.0 GHz

	9.7.5.2	OTA transmitter spurious emissions, mandatory requirements
	[±2.3] dB, 30 MHz < f ≤ 6 GHz
[±4.2] dB, 6 GHz < f ≤ 15 GHz

	9.7.5.3	OTA transmitter spurious emissions, protection of SAN receiver
	[±3.1] dB, f ≤ 3 GHz

	NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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The maximum conducted Test System uncertainty for conducted receiver tests minimum requirements are given in table 4.1.2.3-1, and the maximum OTA Test System uncertainty for OTA receiver tests minimum requirements are given in table 4.1.2.3-2.
Table 4.1.2.3-1: Maximum Test System Uncertainty for conducted receiver tests
	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	7.2	Reference sensitivity level
	±0.7 dB, f ≤ 3 GHz
	

	7.3	Dynamic range
	±0.3 dB
	

	7.4.1 Adjacent channel selectivity 
	±1.4 dB, f ≤ 3 GHz
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error
2. Interferer signal level error
3. Additional impact of interferer leakage

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer leakage effect is systematic, and is added arithmetically.

Test System uncertainty = SQRT (wanted_level_error2 + interferer_level_error2) + leakage effect.

f ≤ 3 GHz
Wanted signal level ±0.7 dB
Interferer signal level ±0.7 dB

f ≤ 6 GHz
Impact of interferer leakage 0.4 dB

	7.5.5.1 Out-of-band blocking (General requirements)
	fwanted ≤ 3GHz
1MHz < finterferer ≤ 3 GHz: ±1.3 dB
3.0GHz < finterferer ≤ 4.2 GHz: ±1.5 dB
4.2GHz < finterferer ≤ 12.75 GHz: ±3.2 dB

	Overall system uncertainty comprises three quantities:

1. Wanted signal level error
2. Interferer signal level error
3. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer Broadband noise effect is systematic, and is added arithmetically.

Test System uncertainty = SQRT (wanted_level_error2 + interferer_level_error2) + Broadband noise effect.

Out of band blocking, using CW interferer:
Wanted signal level:
±0.7 dB up to 3 GHz

Interferer signal level:
±1.0 dB up to 3 GHz
Impact of interferer Broadband noise 0.1 dB 

	7.8 In-channel selectivity
	±1.4 dB, f ≤ 3 GHz
	

	NOTE 1:	Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.



Table 4.1.2.3-2: Maximum OTA Test System uncertainty for FR1 OTA receiver tests
	Clause
	Maximum OTA Test System uncertainty

	10.2 OTA sensitivity
	[±1.3] dB, f ≤ 3.0 GHz

	10.3 OTA reference sensitivity level
	[±1.3] dB, f ≤ 3.0 GHz

	10.4 OTA dynamic range 
	[±0.3] dB

	10.5.1	OTA adjacent channel selectivity
	[±1.7] dB, f ≤ 3.0 GHz

	10.6 OTA out-of-band blocking (General)
	fwanted ≤ 3.0 GHz:
[±2.0] dB, finterferer ≤ 3.0 GHz
[±2.1] dB, 3.0 GHz < finterferer ≤ 6.0 GHz
[±3.5] dB, 6.0 GHz < finterferer ≤ 12.75 GHz


	10.9 OTA in-channel selectivity 
	[±1.7] dB, f ≤ 3.0 GHz


	NOTE 1:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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The measurement results returned by the Test System are compared - without any modification - against the test requirements as defined by the Shared Risk principle.
The Shared Risk principle is defined in Recommendation ITU-R M.1545 [43].
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.
The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause 4.1.2 of the present document.
If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause 4.1.2, it is still permitted to use this apparatus provided that an adjustment is made as follows.
Any additional uncertainty in the Test System over and above that specified in clause 4.1.2 shall be used to tighten the test requirement, making the test harder to pass. For some tests e.g. receiver tests, this may require modification of stimulus signals. This procedure will ensure that a Test System not compliant with clause 4.1.2 does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause 4.1.2 had been used.

<End of Change 2>
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Environmental requirements for the SANBS equipment
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For each test in the present document, the environmental conditions under which the SAN is to be tested are defined.
For OTA requirements where it is not possible to environmentally control the entire calibrated OTA chamber either localised control of the SAN hardware or alternative OTA measurements which are then related to the original specification are acceptable, see annex B.6.
SAN involves two categories of equipment, differentiated by the operation environment:
-	Equipment deployed in space as part of Satellite Payload RF (SPRF)
-	Equipment deployed on the ground (SAN terrestrial equipment).
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When a normal test environment is specified for a test, the SPRF shall be tested within the minimum and maximum limits of the conditions stated in table B.2.1-1.
Additional environmental parameters specific to space operation might be considered and included in test report.
Table B.2.1.-1: Limits of conditions for normal test environment for SPRF
	Condition
	Minimum
	Maximum

	Barometric pressure
	As declared by manufacturer
	As declared by manufacturer

	Temperature
	As declared by manufacturer
	As declared by manufacturer

	Relative humidity 
	As declared by manufacturer
	As declared by manufacturer

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	As declared by manufacturer

	Other additional parameters
	As declared by manufacturer

	NOTE: 	Space operation conditions are defined outside 3GPP and are depending on characteristics of each application.
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When a normal test environment is specified for a test, the SAN terrestrial equipment shall be tested within the minimum and maximum limits of the conditions stated in table B.2.2-1.
Table B.2.2.-1: Limits of conditions for normal test environment for SAN terrestrial equipment
	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15 C
	30 C

	Relative humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible



The ranges of barometric pressure, temperature and humidity represent the maximum variation expected in the uncontrolled environment of a test laboratory. If it is not possible to maintain these parameters within the specified limits, the actual values shall be recorded in the test report.
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The manufacturer shall declare the following parameters supported by the equipment:
1)	minimum and maximum operating temperatures
2)	maximum and minimum power supply
When an extreme test environment is specified for a test, the SPRF shall be tested within the limits of the conditions stated in table B.3.1-1.
Table B.3.1-1: Limits of conditions for extreme test environment for SPRF
	Condition
	Minimum
	Maximum

	Barometric pressure
	Declared by manufacturer
	Declared by manufacturer

	Relative humidity 
	Declared by manufacturer
	Declared by manufacturer

	Vibration
	Declared by manufacturer
	Declared by manufacturer

	Additional conditions
	Declared by manufacturer
	Declared by manufacturer

	NOTE: 	Additional extreme test conditions might be decided outside 3GPP, according to the specific mission requirements, together with operator and manufacturer customizations.
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For SAN terrestrial equipment, the manufacturer shall declare one of the following:
1)	The equipment class for the equipment under test, as defined in the IEC 60 721-3-3 [XX19];
2)	The equipment class for the equipment under test, as defined in the IEC 60 721-3-4 [XX20];
3)	The equipment that does not comply with the mentioned classes, the relevant classes from IEC 60 721 [921] documentation for temperature, humidity and vibration shall be declared.
NOTE:	Reduced functionality for conditions that fall outside of the standard operational conditions is not tested in the present document. These may be stated and tested separately.
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When an extreme temperature test environment is specified for a test, the test shall be performed at the minimum and maximum operating temperatures declared by the manufacturer for the equipment under test.
NOTE:	It is recommended that the equipment is made fully operational prior to the equipment being taken to its lower operating temperature.
For SPRF:
The test at minimum and maximum temperatures shall be performed with the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedures specific to space equipment, as declared by the manufacturer.
For SAN terrestrial equipment:
The test at minimum temperature shall be performed with the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-1 [xx14]. It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
The test at maximum temperature shall be performed with the environmental test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedure of IEC 60 068-2-2 [xx15]. It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
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When extreme power supply conditions are specified for a test, the test shall be performed at the standard upper and lower limits of operating voltage defined by manufacturer's declaration for the equipment under test.Upper voltage limit:
The equipment shall be supplied with a voltage equal to the upper limit declared by the manufacturer (as measured at the input terminals to the equipment). 
For SPRF the tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, as described in clause B.3.2.For SAN terrestrial equipment the tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [14] Test Ab/Ad and IEC 60 068-2-2 [15] Test Bb/Bd: Dry heat.  It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
Lower voltage limit:
The equipment shall be supplied with a voltage equal to the lower limit declared by the manufacturer (as measured at the input terminals to the equipment). 
For SPRF the tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, as described in clause B.3.2.
For SAN terrestrial equipment the tests shall be carried out at the steady state minimum and maximum temperature limits declared by the manufacturer for the equipment, to the methods described in IEC 60 068-2-1 [14] Test Ab/Ad and IEC 60 068-2-2 [15] Test Bb/Bd: Dry heat.  It is allowed to exclude from this test condition the equipment, which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
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When vibration conditions are specified for a test, the test shall be performed while the equipment is subjected to a vibration sequence as defined by the manufacturer's declaration for the equipment under test. 
For SPRF this shall use the environment test equipment and methods including the required environmental phenomena into the equipment, conforming to the test procedures specific to space equipment, as declared by the manufacturer.For SAN terrestrial equipment this shall use the environmental test equipment and methods of inducing the required environmental phenomena in to the equipment, conforming to the test procedure of IEC 60 068-2-6 [16]. Other environmental conditions shall be within the ranges specified in annex B.2. It is allowed to exclude from this test condition the equipment which is difficult to include due to size limitations. Such exclusion shall be recorded in the test report.
NOTE:	The higher levels of vibration may induce undue physical stress in to equipment after a prolonged series of tests. The testing body should only vibrate the equipment during the RF measurement process.
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The measurement accuracy of the test environments defined in annex B shall be:
Pressure:	5 kPa
Temperature:	2 degrees
Relative humidity:	5 %
DC voltage:	1.0 %
AC voltage:	1.5 %
Vibration:	10 %
Vibration frequency:	0.1 Hz
The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.
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