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1. Introduction
In RAN4 #103-e meeting, A WF [1] on NTN SAN RF conformance was agreed. There are some agreements and some the remaining issues concerning test configurations for NTN SAN testing in the WF are shown as below:
	Issue 1-2-1
	Test Signal
	Operating Band characteristics
	FDL_high – FDL_low <100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal 
	BWchannel
	5 MHz (Note 1)
	20 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.



Agreement: The proposed Test Signal is agreed.



	Issue 1-2-3
	Test Configuration
Agreement: Reusing Test Configuration NRTC1 is agreed, no other TC is needed.



	Issue 2-1-3
	Proposal was to define requirement set applicability for SAN type 1-H and applicability of test configurations for multi-carrier operation. 
Way forward: Discussions will be started at the time where we will see some concrete text proposals. 



	Issue 3-1-3
	Applicability set for SAN type 1-H and type 1-O. Similar to issue 2-1-3
Way forward: Discussions will be started at the time where we will see some concrete text proposals.


In this contribution, we provide our views on test configurations for NTN SAN testing..
2. Discussion
Concrete text proposals for test configurations in Annex
Based on our proposed manufacturer declarations, our concrete text proposals for test configurations are attached in Annex for agreement. 
Proposal 1: Our concrete text proposals for test configurations based on our proposed manufacturer declarations are attached in Annex for agreement.

3. Conclusion
This contribution provides our general consideration on test configurations. The following observations and proposals are concluded as follows:
Proposal 1: Our concrete text proposals for test configurations based on our proposed manufacturer declarations are attached in Annex for agreement.

4. References
[1] R4-2210634, WF on NTN SAN RF conformance, Ericsson, RAN4#103-e  

5. Annex
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[bookmark: _Toc101453613]4.7	Test configurations
[bookmark: _Toc21099834][bookmark: _Toc29809632][bookmark: _Toc36645007][bookmark: _Toc37272061][bookmark: _Toc45884307][bookmark: _Toc53182330][bookmark: _Toc58860071][bookmark: _Toc58862575][bookmark: _Toc61182568][bookmark: _Toc66727881][bookmark: _Toc74961684][bookmark: _Toc75242595][bookmark: _Toc76544941][bookmark: _Toc82595041][bookmark: _Toc89955072][bookmark: _Toc98773495][bookmark: _Toc106201254]4.7.1	General
The test configurations shall be constructed using the methods defined below, subject to the parameters declared by the manufacturer for the supported RF configurations as listed in clause 4.6. The test configurations to use for conformance testing are defined for each supported RF configuration in clauses 4.8.3.
The applicable test models for generation of the carrier transmit test signal are defined in clause 4.9.
NOTE:	If required, carriers are shifted to align with the channel raster.
[bookmark: _Toc21099835][bookmark: _Toc29809633][bookmark: _Toc36645008][bookmark: _Toc37272062][bookmark: _Toc45884308][bookmark: _Toc53182331][bookmark: _Toc58860072][bookmark: _Toc58862576][bookmark: _Toc61182569][bookmark: _Toc66727882][bookmark: _Toc74961685][bookmark: _Toc75242596][bookmark: _Toc76544942][bookmark: _Toc82595042][bookmark: _Toc89955073][bookmark: _Toc98773496][bookmark: _Toc106201255]4.7.2	Test signal used to build Test Configurations
The signal's channel bandwidth and subcarrier spacing used to build NR Test Configurations shall be selected according to table 4.7.2-1.
[bookmark: _Ref516750404]Table 4.7.2-1: Signal to be used to build NR TCs for SAN type 1-H and SAN type 1-O
	Operating Band characteristics
	FDL_high – FDL_low <100 MHz
	FDL_high – FDL_low ≥ 100 MHz

	TC signal 
	BWchannel
	5 MHz (Note 1)
	20 MHz (Note 1)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing

	NOTE 1:	If this channel bandwidth is not supported, the narrowest supported channel bandwidth shall be used.
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The purpose of test configuration NRTC1 is to test all SAN requirements excluding CA occupied bandwidth.
For NRTC1 used in receiver tests only the two outermost carriers within each supported operating band need to be generated by the test equipment;
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NRTC1 shall be constructed on a per band basis using the following method:
-	For conducted test, declared maximum SAN RF Bandwidth supported for contiguous spectrum operation (D.6) shall be used; For OTA test, The SAN RF Bandwidth of each supported operating band shall be the declared maximum radiated SAN RF Bandwidth for contiguous operation (DE.16).
-	Select the carrier to be tested according to 4.7.2 and place it adjacent to the lower SAN RF Bandwidth edge. Place same signal adjacent to the upper SAN RF Bandwidth edge. 
-	For transmitter tests, select as many carriers (according to 4.7.2) that the SAN supports within an operating band and fit in the rest of the declared maximum SAN RF Bandwidth (D.6 for conducted test, or DE.16 for OTA test). Place the carriers adjacent to each other starting from the upper SAN RF Bandwidth edge. The nominal channel spacing defined in TS 38.108 [2], clause 5.4.1 shall apply.
All configured component carriers are transmitted simultaneously in the tests where the transmitter should be ON.
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For conducted test:
Set the power spectral density of each carrier to the same level so that the sum of the carrier powers equals the rated total output power (Prated,t,TABC, D.11) according to the manufacturer's declaration in clause 4.6.
For OTA test:
Set the number of carriers to the number of carriers at maximum TRP (DE.15).
For EIRP accuracy requirements set each beam to rated beam EIRP (DE.11) for the tested beam direction pair.
For all other requirements set the power of each carrier to the same level so that the sum of the carrier powers equals the rated transmitter TRP Prated,t,TRP (DE.32).

[bookmark: _Toc101453614]4.8	Applicability of requirements
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In table 4.8.2-1, the requirement applicability for each requirement set is defined. For each requirement, the applicable requirement clause in the specification is identified. Requirements not included in a requirement set is marked not applicable (NA).
Table 4.8.2-1: Requirement set applicability
	Requirement
	Requirement set

	
	SAN type 1-H
	SAN type 1-O

	Satellite Access Network output power
	6.2
	

	Output power dynamics 
	6.3
	

	Transmit ON/OFF power 
	NA
	

	Frequency error
	6.5.1
	

	Modulation quality
	6.5.2
	

	Time alignment error
	NA
	

	Occupied bandwidth
	6.6.2
	

	ACLR
	6.6.3
	

	Operating band unwanted emissions
	6.6.4
	

	Transmitter spurious emissions
	6.6.5
	

	Transmitter intermodulation 
	NA
	NA

	Reference sensitivity level
	7.2
	

	Dynamic range 
	7.3
	

	ACS 
	7.4.1
	

	In-band blocking 
	NA
	

	Out-of-band blocking 
	7.5
	

	Receiver spurious emissions 
	7.6
	

	Receiver intermodulation
	NA
	

	In-channel selectivity 
	7.8
	

	Performance requirements
	8
	

	Radiated transmit power
	9.2
	9.2

	OTA Satellite Access Network output power
	
	9.3

	OTA output power dynamics
	
	9.4

	OTA transmit ON/OFF power
	
	NA

	OTA frequency error
	
	9.6.1

	OTA modulation quality
	
	9.6.2

	OTA time alignment error
	
	NA

	OTA occupied bandwidth
	
	9.7.2

	OTA ACLR
	NA
	9.7.3

	OTA out-of-band emission
	
	9.7.4

	OTA transmitter spurious emission 
	
	9.7.5

	OTA transmitter intermodulation 
	
	NA

	OTA sensitivity
	10.2
	10.2

	OTA reference sensitivity level
	
	10.3

	OTA dynamic range
	
	10.4

	OTA ACS
	
	10.5.1

	OTA in-band blocking
	
	NA

	OTA out-of-band blocking
	NA
	10.6

	OTA receiver spurious emission 
	
	10.7

	OTA receiver intermodulation
	
	NA

	OTA in-channel selectivity
	
	10.9

	Radiated performance requirements
	
	11



NOTE: 	Co-location requirements are not applicable to SAN. 
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The applicable test configurations are specified in the tables below for each the supported RF configuration, which shall be declared according to clause 4.6. The generation and power allocation for each test configuration is defined in clause 4.7. This clause contains the test configurations for a SAN capable of single carrier, multi-carrier operation in contiguous spectrum in single band.
For a SAN declared to be capable of single carrier operation only (D.8 for conducted test, or DE.35 for OTA test), a single carrier (SC) shall be used for testing.
For conducted test, for a SAN declared to support multi-carrier operation in contiguous spectrum within a single band (D.8) with single band connector, the test configurations in the second column of table 4.8.3-1 shall be used for testing.
For OTA test, for a SAN declared to support multi-carrier operation in contiguous spectrum within a single band (DE.35) with single band RIB, the test configurations in the second column of table 4.8.3-2 shall be used for testing.
Unless otherwise stated, single carrier configuration (SC) tests shall be performed using signal with narrowest supported channel bandwidth and the smallest supported sub-carrier spacing.
Table 4.8.3-1: Test configurations for a single-band connector
	SAN test case
	Contiguous spectrum capable SAN

	Base station output power
	NRTC1

	RE Power control dynamic range
	Tested with Error Vector Magnitude

	Total power dynamic range
	SC

	Frequency error
	Tested with Error Vector Magnitude

	Error Vector Magnitude
	NRTC1

	Occupied bandwidth
	SC

	Adjacent Channel Leakage power Ratio (ACLR)
	NRTC1

	Operating band unwanted emissions
	NRTC1, SC (Note 1) 

	Transmitter spurious emissions
	NRTC1

	Reference sensitivity level
	SC

	Dynamic range
	SC

	Adjacent Channel Selectivity (ACS)
	NRTC1

	Out-of-band blocking
	NRTC1

	Receiver spurious emissions
	NRTC1

	In-channel selectivity
	SC

	[bookmark: OLE_LINK395][bookmark: OLE_LINK396]Note 1:	OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported sub-carrier spacing.



Table 4.8.3-2: Test configurations for a single-band RIB
	SAN test case
	Contiguous spectrum capable SAN

	Radiated transmit power
	NRTC1

	OTA base station maximum output power
	NRTC1

	OTA RE Power control dynamic range
	Tested with Error Vector Magnitude

	OTA total power dynamic range
	SC

	OTA frequency error
	Tested with Error Vector Magnitude

	OTA error Vector Magnitude
	NRTC1

	OTA Occupied bandwidth
	SC

	OTA ACLR
	NRTC1

	OTA operating band unwanted emissions
	NRTC1, SC (Note 1)

	OTA transmitter spurious emissions
	NRTC1

	OTA sensitivity
	SC

	OTA reference sensitivity level
	SC

	OTA dynamic range
	SC

	OTA adjacent channel selectivity
	NRTC1

	OTA out-of-band blocking
	NRTC1

	OTA receiver spurious emissions
	NRTC1

	OTA in-channel selectivity
	SC

	Note 1:	OBUE SC shall be tested using the widest supported channel bandwidth and the highest supported subcarrier spacing.
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