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1.
Introduction
In past few RAN4 meetings, several contributions had discussed the benefits of defining the test interface [1-6], and yet some concern was also brought up in last meeting [7]. In this article we list the baseline of RF conformance test cases and illustrate the expected behaviour of test interface, which can be considered as the basic functionality of standard interface definition.
2.
Discussion
As described in [6], UE company usually design its own proprietary test interfaces in particular during the R&D phase, in signalling or non-signalling mode. The broadly, and long iterations with equipment vendors make longer design cycle, and redundant resource effort, which therefore makes a standardized test interface worthwhile. There was concern about whether the testing should be maintained the test conditions as close to real operation as possible [7]. Since certain test cases in RRM or demod which always need a full link connection of cell established can essentially cover this concern, for most RF conformance test cases which are mainly aiming for physical layer examination, the test interface still can be used to improve the test efficiency.

In Table.1, the baseline of Tx RF performance test cases are listed, where the columns of test interface functions illustrate the expected control commands. For the interface functionality, it can be categorized as 4 big groups, the control function, which is to send the command to configure the UE behaviour, for example to transmit power, adjust power level, or to turn on receiving path…etc. The measurement function is commands to access DUT test measurement report, for example the BLER counts, or RSSI, RSRP…etc. The test loop means whether Rx receiving is required when DUT was configured in Tx mode. Although most Tx test cases can be verified by static TI control functions, some test cases may need further higher layer control or dynamic power control flow, like configured power, ON/OFF time mask and power control. The test procedure should be controlled by test equipment or by the waveforms which contain the test configurations of equipment. Other test control flows are not precluded.
For UE which uses crystal as the reference clock may have large frequency drift without receiving the DL signals to do the frequency/timing synchronization. Large frequency drift may cause equipment demodulation fail and hence get wrong results of frequency error, EVM, carrier leakage and in-band emissions. Extremely large frequency drift will also cause certain amount of power measurement error. To avoid the above demodulation fail and power error, the TI should command the UE to receive the DL signals and then transmit the test patterns.

Observation1: The test equipment should control the test procedure by using the standardized test interface functions.
Observation2: For the TX certifications which utilize related test interface functions, UE should still receive the DL signals to do the frequency/timing synchronization to get more accurate test results.
Table.1 Tx test cases
	TX Requirements
	TX Test Interface Functions

	
	Control

 Functions
	Measurement Functions
	Test loop
	Upper Layer Control

	Tx maximum output power
	Y
	
	Y
	

	MPR and A-MPR
	Y
	
	Y
	

	Configured transmitted power
	Y
	
	Y
	Y

	Minimum output power
	Y
	
	Y
	

	Tx OFF power
	Y
	
	Y
	

	ON/OFF time mask
	Y
	
	Y
	Y

	Power control
	Y
	
	Y
	Y

	Frequency error
	Y
	
	Y (must)
	

	EVM
	Y
	
	Y (must)
	

	Carrier leakage
	Y
	
	Y (must)
	

	In-band emissions
	Y
	
	Y (must)
	

	Occupied bandwidth
	Y
	
	Y
	

	SEM
	Y
	
	Y
	

	ACLR
	Y
	
	Y
	

	Spurious emissions
	Y
	
	Y
	

	Tx intermodulation
	Y
	
	Y
	

	Beam correspondence
	Y
	
	Y
	


For RX test cases, as described in Table.2. BLER is the major metric of each test. There are two methods to get BLER. One is the statistics report from UE and the other is the ACK/NACK calculation from test equipment base on the fact that UE will feedback ACK/NACK for each RX block. The later method is more close to real network operation and can be considered to be the BLER measurement method.
Another point is that mmWave NR is supposed to be TDD system and TX should not affect RX performance because they won’t operate at the same time slot. Base on the above assumption, UE TX is not required when doing RX BLER test. But if the BLER is the calculation from UE’s response of ACK/NACK, then UE TX is required. Moreover, the TX and RX switching mode is more close to real network’s operation and should be taken as the consideration for the test interface functions.
Observation3: RX BLER is the major performance metric and the test interface measurement functions should well define how to get the suitable BLER.

Observation4: When doing RX BLER test, TX can be considered to be activated to be more close to real network operation. The format of TX uplink waveform can be discussed further

Table.2 Rx test cases

	RX Requirements
	RX Test Interface Functions

	
	Control

 Functions
	Measurement Functions
	transmit UL or not
	Upper Layer Control

	REFSENS
	Y
	Y
	optional
	

	Maximum input level
	Y
	Y
	optional
	

	ACS
	Y
	Y
	optional
	

	In-band blocking
	Y
	Y
	optional
	

	Out-of-band blocking
	Y
	Y
	optional
	

	Narrow-band blocking
	Y
	Y
	optional
	

	Spurious response
	Y
	
	
	

	Rx intermodulation
	Y
	Y
	optional
	

	Rx spurious emission
	Y
	
	
	

	Receiver image
	Y
	Y
	optional
	

	In-channel selectivity
	Y
	Y
	optional
	


3.
Conclusion
Observation1: The test equipment should control the test procedure by using the standardized test interface functions
Observation2: For the TX certifications which utilize related test interface functions, UE should still receive the DL signals to do the frequency/timing synchronization to get more accurate test results.
Observation3: RX BLER is the major performance metric and the test interface measurement functions should well define how to get the suitable BLER.
Observation4: When doing RX BLER test, TX can be considered to be activated to be more close to real network operation. The format of TX uplink waveform can be discussed further.
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