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1. Introduction
In RAN4 #103-e meeting, A WF [1] on NTN SAN RF conformance was agreed. There are some the remaining issues concerning measurement uncertainties for radiated NTN SAN testing in the WF are shown as below:
	Issue 3-1-1
	Measurement uncertainties for SAN type 1-H and type 1-O. We can start from the assumption that the MUs specified for f ≤ 3 GHz for TN transmitter and receiver tests could be reused, but more studies are needed to confirm this the right choice. 
Way forward: Ask for TE vendors input.


In this contribution, we provide our views on measurement uncertainties for radiated NTN SAN testing..
2. Discussion
Acceptable uncertainty of Test System
Measurement uncertainties form TE vendors are more accurate. From our consideration, we think the OTA measurement setup for TN in annex of TS 38.141-2 can be reused for NTN, and NR BS in measurement setup should be replaced by SAN. 
Since the on operating frequency and carrier numerology parameters (such as carrier channel bandwidth and sub-carrier spacing) for NTN are same with that for TN, so, excluding the requirement not applicable for NTN, the measurement uncertainty for f ≤ 3 GHz for OTA transmitter tests and OTA receiver tests defined in 38.141-2 can be reused for SAN type 1-H and SAN type 1-O (n255, and n256). 

Proposal 1: To adopt measurement uncertainties in Table 4.1.2.2-2 for OTA transmitter tests and Table 4.1.2.3-2 for OTA receiver tests.
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

	
	Extreme condition:
±2.5 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 
	±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, 25 MHz, 30 MHz, 40 MHz, 50 MHz
±600 kHz, BWChannel 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz 

	9.7.3 OTA ACLR/CACLR
	f ≤ 3.0 GHz
±1 dB, BW ≤ 20MHz
±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 ≤ 19 GHz

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

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.10 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.941 [29] shall be used for evaluating the test system uncertainty. 
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



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


	10.7 OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6.0 GHz
±4.2 dB, 6.0 GHz < f ≤ 19 GHz

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


	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.10 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.941 [29],  shall be used for evaluating the test system uncertainty. 
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.




Concrete text proposals for measurement uncertainties in Annex
Based on above discussion, our concrete text proposals for measurement uncertainties for conducted and radiated SAN testing are attached in Annex for agreement. 
Proposal 2: Our concrete text proposals for measurement uncertainties for conducted and radiated SAN testing are attached in Annex for agreement.

3. Conclusion
This contribution provides our general consideration on manufacturer declarations. The following proposals are concluded as follows:
Proposal 1: To adopt measurement uncertainties in Table 4.1.2.2-2 for OTA transmitter tests and Table 4.1.2.3-2 for OTA receiver tests.
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

	
	Extreme condition:
±2.5 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 
	±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, 25 MHz, 30 MHz, 40 MHz, 50 MHz
±600 kHz, BWChannel 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz 

	9.7.3 OTA ACLR/CACLR
	f ≤ 3.0 GHz
±1 dB, BW ≤ 20MHz
±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 ≤19 GHz

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

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.10 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.941 [29] shall be used for evaluating the test system uncertainty. 
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



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


	10.7 OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6.0 GHz
±4.2 dB, 6.0 GHz < f ≤ 19 GHz

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


	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.10 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.941 [29],  shall be used for evaluating the test system uncertainty. 
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.



Proposal 2: Our concrete text proposals for measurement uncertainties for conducted and radiated SAN testing are attached in Annex for agreement.
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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, 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.
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 time alignment 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

	
	Protection of the SAN receiver of own
	Co-location
	See clause 4.10
	See clause 4.10

	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
	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 receiver spurious emissions
	TRP
	See clause 10.7
	N/A
	See annex I

	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.




4.1.2 Acceptable uncertainty of Test System
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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 [29].
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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, 25 MHz, 30 MHz, 40 MHz, 50 MHz SAN Channel BW: ±300 kHz
60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz SAN Channel BW: ±600 kHz
	

	6.6.3 Adjacent Channel Leakage power Ratio (ACLR)
	ACLR/ CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 dB

Absolute power ±2.0 dB, f ≤ 3 GHz


CACLR
BW ≤ 20MHz: ±0.8 dB
BW > 20MHz: ±1.2 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 ≤ 19 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

	
	Extreme condition:
±2.5 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 
	±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, 25 MHz, 30 MHz, 40 MHz, 50 MHz
±600 kHz, BWChannel 60 MHz, 70 MHz, 80 MHz, 90 MHz, 100 MHz 

	9.7.3 OTA ACLR/CACLR
	f ≤ 3.0 GHz
±1 dB, BW ≤ 20MHz
±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 ≤ 19 GHz

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

	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.10 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.941 [29] shall be used for evaluating the test system uncertainty. 
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 

	7.6 Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 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


	10.7 OTA receiver spurious emissions 
	±2.5 dB, 30 MHz ≤ f ≤ 6.0 GHz
±4.2 dB, 6.0 GHz < f ≤ 19 GHz

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


	NOTE 1:	Fulfilling the criteria for CLTA selection and placement in clause 4.10 is deemed sufficient for the test purposes. When these criteria are met, the measurement uncertainty related to the selection of the co-location test antenna and its alignment as specified in the appropriate measurement uncertainty budget in TR 37.941 [29],  shall be used for evaluating the test system uncertainty. 
NOTE 2:	Test system uncertainty values are applicable for normal condition unless otherwise stated.
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