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1. Introduction
At the last RAN4 meeting (RAN4#103-E) the work to extend the conformance test specification TR 38.141-2 up to 71 GHz started. A way-forward with guidance for this meeting was agreed in [1].
Traditionally, when operating bands at higher frequencies is added in specifications test system uncertainties are widened due to performance of test equipment and capabilities of test procedures. For FR2 the measurement uncertainty for transmitter requirements is now up to +/- 5 dB for frequencies below FR2-2. For systems complying to 3GPP specifications, conformance testing is an essential part to guarantee function and performance of cellular networks. When the test requirements for FR2-2 is developed, careful considerations are required when acceptable test system measurement uncertainty values are defined. There are some additions in terms of additional intermediate calibration steps to be introduced and additional test equipment in the test setup which would reduce the test system measurement uncertainty for FR2-2. Details are discussed in a companion contribution [2].
In this contribution an overview of the test system measurement uncertainty for FR2-1 is presented together with a proposal on how to proceed the work with respect to base station transmitter conformance testing requirements in TS 38.141-2 for FR2-2. A CR to TS 38.141-2 with essential changes to support FR2-2 is provided in a companion contribution [3]. Unresolved issues are marked TBD or FFS. The intention with the CR is to set the structural additions to the specification. 

2. Discussion
In Table 2-1, the test system uncertainty values relevant for FR2-1 is summarized together with proposals for test system uncertainty values relevant for FR2-2. Test system uncertainty values are applicable for normal condition unless otherwise stated.

Table 2-1: Transmitter test system uncertainty overview 
	Subclause
	Maximum OTA Test System uncertainty
	Action

	6.2 Radiated transmit power
	Normal condition:
±1.7 dB, 24.25 to 29.5 GHz
±2.0 dB, 37.0 to 43.5 GHz
±2.2 dB, 43.5 to 48.2 GHz
±TBD dB, 57.0 to 71.0 GHz

	Value for FR2-2 needs to be determined.

	
	Extreme condition:
±3.1 dB, 24.25 to 29.5 GHz
±3.3 dB, 37.0 to 43.5 GHz
±3.5 dB, 43.5 to 48.2 GHz
±TBD dB, 57.0 to 71.0 GHz
	Value for FR2-2 needs to be determined.

	
	
	

	6.3 OTA base station output power
	±2.1 dB, 24.25 to 29.5 GHz
±2.4 dB, 37.0 to 43.5 GHz
±2.6 dB, 43.5 to 48.2 GHz
±TBD dB, 57.0 to 71.0 GHz
	Value for FR2-2 needs to be determined.

	6.4.2 OTA RE power control dynamic range
	N/A
	

	6.4.3 OTA total power dynamic range
	±0.4 dB
	

	6.5.1 OTA transmitter OFF power
	±2.9 dB, 24.25 to 29.5 GHz
±3.3 dB, 37.0 to 43.5 GHz
±3.6 dB, 43.5 to 48.2 GHz
±TBD dB, 57.0 to 71.0 GHz
	Value for FR2-2 needs to be determined.

	6.5.2 OTA transmitter transient period
	N/A
	

	6.6.2 OTA frequency error
	±12 Hz
	

	6.6.3 OTA modulation quality
	1%
	

	6.6.4 OTA time alignment error
	±25 ns
	

	6.7.2 OTA occupied bandwidth
	600 kHz
	

	6.7.3 OTA ACLR
	Relative ACLR:
±2.3 dB, 24.25 to 29.5 GHz
±2.6 dB, 37.0 to43.5 GHz
±2.8 dB, 43.5 to 48.2 GHz
±TBD dB, 57.0 to 71.0 GHz
Absolute ACLR:
±2.7 dB, 24.25 to 29.5 GHz
±2.7 dB, 37.0 to 43.5 GHz
±2.9 dB, 43.5 to 48.2 GHz
±TBD dB, 57.0 to 71.0 GHz
	Value for FR2-2 needs to be determined.

	6.7.4 OTA operating band unwanted emissions
	±2.7 dB, 24.25 to 29.5 GHz
±2.7 dB, 37.0 to 43.5 GHz
±2.9 dB, 43.5 to 48.2 GHz
±TBD dB, 57.0 to 71.0 GHz
	Value for FR2-2 needs to be determined. For FR2 the same value as for OTA ACLR (absolute) have been used.

	6.7.5.2 OTA transmitter spurious emissions, mandatory requirements
	±2.3 dB, 0.03 to 6 GHz
±2.7 dB, 6.0 to 40.0 GHz
±5.0 dB, 40.0 to 60.0 GHz
±TBD dB, 60.0 to 142 GHz
	Value for the frequency range from 60 GHz to upper frequency limit needs to be determined.

	6.7.5.4 OTA transmitter spurious emissions, additional requirements
	±2.3 dB, 0.03 to 6 GHz
±2.7 dB, 6.0 to 40.0 GHz
±5.0 dB, 40.0 to 60.0 GHz
±TBD dB, 60.0 to 142 GHz 
	Value for the frequency range from 60 GHz to upper frequency limit needs to be determined.




It can be noticed that assuming the same trend for test system measurement uncertainty set for FR2-1 to be used as input for FR2-2 would put the FR2-2 test system measurement uncertainty in the range of +/- 3 dB for all transmitter requirements except unwanted emissions. 
Instead of increasing the test system uncertainty as function of frequency it is now really important to find new test methods and test procedures which allows for test system measurement uncertainties well below +/- 3 dB for in-band requirements and around +/- 5 dB for unwanted emissions.
Potential candidates are to introduce mixers in the test setup, for re-use of traditional test equipment with lower measurement uncertainty. 
The RF power measurement equipment (aka spectrum analyser) absolute measurement uncertainty can be calibrated towards a power meter with much better absolute power measurement uncertainty. This is a new intermediate calibration procedure to be included to current calibration procedure. 
Proposal: For transmitter test system measurement uncertainty, extend measurement procedures to enable test setups to break the trend where measurement uncertainty grows rapidly as function of frequency. 


3. Conclusion
In this contribution we presented an overview of test system measurement uncertainties for transmitter requirements applicable for FR2-1. Some observations and trends were identified. For FR2-2 it is not reasonable to just let the test system measurement uncertainty to grow as before. Instead, new additions to current test procedures and test methods must be considered. 
Proposal: For transmitter requirement test system measurement uncertainty, extend measurement procedures to enable test setups to break the trend where measurement uncertainty grows rapidly as function of frequency.   
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