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1. Introduction
In this contribution, we provide our general consideration on conductive conformance testing for SAN.
2. Discussion
According to the agreed TP[1,2], the frequency range, operating bands in FR1 and Maximum transmission bandwidth configuration for NTN SAN are described in Table 2-1, Table 2-2, and Table 2-3, respectively.
Table 2-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz



Table 2-2: NTN satellite operating bands in FR1
	NTN satelliteoperating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE 1:	NTN satellite bands are numbered in descending order from n256..



[bookmark: _Hlk497144372][bookmark: _Hlk505013260]Table 2-3: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz

	
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106

	30
	11
	24
	38
	51

	60
	N/A
	11
	18
	24







Acceptable uncertainty of Test System
The measurement uncertainty is dependent on operating frequency and carrier numerology parameters (such as carrier channel bandwidth and sub-carrier spacing). The measurement uncertainty for f ≤ 3 GHz for transmitter tests and receiver tests defined in 38.141-1 are copied in the following Table 4.1.2.2-1 and Table 4.1.2.3-1, respectively.
The carrier channel bandwidths (5, 10, 15 and 20MHz) in above Table 2-3 are same with carrier channel bandwidths defined in TS 38.104.  So measurement uncertainty for occupied bandwidth defined in 38.141-1 can be reused for NTN SAN (n255, and n256). 

The maximum frequency of n256 and n255 defined in above Table 2-2 is 2.2 GHz, which is less than 3GHz. So, the measurement uncertainty for f ≤ 3 GHz for transmitter tests and receiver tests defined in 38.141-1 can be reused for NTN SAN type 1-H (n255, and n256). 
Proposal 1: The measurement uncertainty for f ≤ 3 GHz for transmitter tests and receiver tests defined in 38.141-1 can be reused for SAN type 1-H (n255, and n256).

Table 4.1.2.2-1: Maximum Test System uncertainty for transmitter tests
	Clause
	Maximum Test System Uncertainty

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

	6.3 Output power dynamics
	± 0.4 dB

	6.4.1 Transmit OFF power
	±2.0 dB , f ≤ 3 GHz

	6.4.2 Transmitter transient period
	N/A

	6.5.2 Frequency error
	± 12 Hz

	6.5.3 EVM
	± 1%

	6.5.4 Time alignment error
	± 25ns

	6.6.2 Occupied bandwidth
	5 MHz, 10 MHz BS Channel BW: ±100 kHz
15 MHz, 20 MHz BS Channel BW: ±300 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
19 GHz < f ≤ 26 GHz: ±4.5 dB

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

	6.6.5.5.1.3 Transmitter spurious emissions, Additional spurious emission requirements
	±2.0 dB for > -60 dBm, f ≤ 3 GHz
±3.0 dB for ≤ -60 dBm, f ≤ 3 GHz

	6.6.5.2.4 Transmitter spurious emissions, Co-location
	±3.0 dB

	6.7 Transmitter intermodulation
(interferer requirements)
This tolerance applies to the stimulus and not the measurements defined in 6.6.3, 6.6.4 and 6.6.5
	The value below applies only to the interfering signal and is unrelated to the measurement uncertainty of the tests in 6.6.3 (ACLR), 6.6.4 (OBUE) and 6.6.5 (spurious emissions)  which have to be carried out in the presence of the interferer.

±1.0 dB



Table 4.1.2.3-1: Maximum Test System Uncertainty for receiver tests
	Clause
	Maximum 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

	7.4.2.4.2 In-band blocking (General blocking)
	±1.6 dB, f ≤ 3 GHz

	7.4.2.4.3 In-band blocking
(Narrow band blocking)
	±1.4 dB, f ≤ 3 GHz

	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

	7.5.5.2 Out-of-band blocking (Co-location requirements)
	Co-location blocking, using CW interferer:
±2.5 dB, f ≤ 3.0 GHz

	7.6 Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: ±4.5 dB

	7.7 Receiver intermodulation 
	±1.8 dB, f ≤ 3.0 GHz

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



Manufacturer declarations
	For SAN type 1-H, the requirements are defined for two points of reference, signified by radiated requirements and conducted requirements.
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Figure 4.3.1-1: Radiated and conducted reference points for SAN type 1-H



According to agreed TP [3], SAN type 1-H was defined for NTN. So for conductive conformance testing, the BS declarations for the conducted requirements testing of the SAN type 1-H are required. For SAN type 1-H declarations for the radiated requirements testing are also required. The method of manufacturer declarations for BS type 1-H conducted test requirements in TS 38.141-1 can be reused for manufacturer declarations for SAN type 1-H conducted test requirements.
Proposal 2: The method of manufacturer declarations for BS type 1-H conducted test requirements in TS 38.141-1 can be reused for manufacturer declarations for SAN type 1-H conducted test requirements.

Test configurations
The current test configurations in TS 38.141-1 are defined for multi-carrier or multi-band conformance testing.  Since it was agreed to not consider multi-band operation in Rel-17 for NTN, only test configurations for multi-carrier operation can be reused from TN.
Proposal 3: Test configurations for multi-carrier operation can be reused for SAN type 1-H.


Applicability of requirements
The requirement set applicability for SAN type 1-H is need to be defined.  And applicability of test configurations for multi-carrier operation is needed.
Proposal 4: To define requirement set applicability for SAN type 1-H and applicability of test configurations for multi-carrier operation.

RF channels
In TS 38.141-1, for BS type 1-H, for the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. The detailed RF channels B (bottom), M (middle) and T (top) are copied as following.
	For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).
Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T.
Many tests in this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).
Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:
-	BRFBW: maximum Base Station RF Bandwidth located at the bottom of the supported frequency range in the operating band.
-	MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in the operating band.
-	TRFBW: maximum Base Station RF Bandwidth located at the top of the supported frequency range in the operating band.




For NTN SAN, the single carrier is supported. So for the single carrier testing, just like for BS type 1-H in 38.141-1, many tests for SAN type 1-H can be performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the SAN.  Definition of RF channels B (bottom), M (middle) and T (top) in TS 38.141-1 can be reused for NTN.
Proposal 5: For NTN SAN, for the single carrier testing, many tests for SAN type 1-H can be performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the SAN.  Definition of RF channels B (bottom), M (middle) and T (top) in TS 38.141-1 can be reused for NTN.

Test models
There is no specific change introduced for NTN in physical layer specification in DL.. So we think the test models for BS type 1-H in TS 38.141-1 can be reused for SAN type 1-H.

Proposal 6: Test models for BS type 1-H in TS 38.141-1 can be reused for SAN type 1-H.


3. Conclusion
This contribution provides our general consideration on conductive conformance testing for SAN. The following proposals are concluded as follows:
Proposal 1: The measurement uncertainty for f ≤ 3 GHz for transmitter tests and receiver tests defined in 38.141-1 can be reused for SAN type 1-H (n255, and n256).
Proposal 2: The method of manufacturer declarations for BS type 1-H conducted test requirements in TS 38.141-1 can be reused for manufacturer declarations for SAN type 1-H conducted test requirements.
Proposal 3: Test configurations for multi-carrier operation can be reused for SAN type 1-H.
Proposal 4: To define requirement set applicability for SAN type 1-H and applicability of test configurations for multi-carrier operation.
Proposal 5: For NTN SAN, for the single carrier testing, many tests for SAN type 1-H can be performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the SAN.  Definition of RF channels B (bottom), M (middle) and T (top) in TS 38.141-1 can be reused for NTN.
Proposal 6: Test models for BS type 1-H in TS 38.141-1 can be reused for SAN type 1-H.
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