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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]MUs for OTA measurements have been discussed for traditional OTA measurements in the past. In [1] it has been discussed that the MU budgets for new OTA measurements need to be investigated and developed as well. 
This paper takes a look at the UE requirements for NR in 38.803 [2], the currently defined TCs for LTE conducted testing in 36.521-1 [3] and the respective test system uncertainties, to evaluate if further MU elements might need to be considered for NR range 2 OTA testing.
Discussion
 UE Tx Requirements
Based on the experience from LTE TCs and uncertainties defined in 36.521-1 [3] the list below is compiled to summarize possible additional MUs for Tx TCs, other than the traditional MUs for OTA tests that have previously been discussed in several papers.
	RF requirement
	Additional MU to be considered
	Comments

	TX Max power
	No additional MUs
	

	MPR
	No additional MUs
	

	A-MPR
	No additional MUs
	

	Pcmax
	No additional MUs
	

	Min. Power
	No additional MUs
	

	TX OFF Power
	No additional MUs
	

	ON/OFF Mask
	No additional MUs
	

	Power Control
	Depending on the requirement definition, uncertainty of DL signal strength needs to be considered
	

	Frequency error
	MUs for frequency accuracy of test system need to be considered
	

	EVM
	MUs for EVM uncertainties/inherent test system EVM needs to be considered
	For testing specific test points UL power level MU might be required

	Carrier leakage
	No additional MUs
	

	In-band emissions
	No additional MUs
	

	Occupied BW
	MUs for frequency accuracy/resolution of test system need to be considered
	

	SEM
	No additional MUs
	

	ACLR
	No additional MUs
	

	General SE
	No additional MUs
	

	Additional SE
	No additional MUs
	

	UE to UE coexistence
	No additional MUs
	

	TX Intermodulation
	Additional uncertainties for interferer power level required
	

	Beam Correspondence
	TC not existent in LTE
	Uncertainties need to be investigated when requirements are being defined


Table 1 MU elements for Tx test scenarios
 UE Rx Requirements
Based on the experience from LTE TCs and uncertainties defined in 36.521-1 [3] the list below is compiled to summarize possible additional MUs for Rx TCs, other than the traditional MUs for OTA tests that have previously been discussed in several papers.
	RF requirement
	Additional MU to be considered
	Comments

	REFSENS
	No additional MUs
	

	Maximum input level
	No additional MUs
	

	ACS
	· Additional uncertainties for interferer power level required
· ACLR impact of interferer on DL signal needs to be considered
	

	Blocking requirements
	· Additional uncertainties for interferer power level required
· ACLR/Noise impact of interferer on DL signal needs to be considered
	

	Spurious response
	· Additional uncertainties for interferer power level required
· ACLR/Noise impact of interferer on DL signal needs to be considered
	

	RX intermodulation
	· Additional uncertainties for interferer power level required
	

	RX spurious emission
	No additional MUs
	

	Receiver image
	Not tested in LTE
	

	In-channel selectivity
	TC not existent in LTE
	Uncertainties need to be investigated when requirements are being defined


Table 2 MU elements for Rx test scenarios
General Observations
As can be seen from the tables above, several TCs require the consideration of additional MUs compared to the traditional MUs for OTA tests.
For example for the TCs that require additional interfering signals the uncertainties of this interfering signal need to be included in the uncertainty calculation for that particular TC. It is likely that for those scenarios the MU elements for the interferer uncertainty will be very similar to the MU elements for e.g. EIRP or EIS measurements. However, the exact requirements, e.g. spatial position of the interfering signal, for the TCs will be important to determine the MU elements.
Also it can be noted that some Tx TCs will likely require different approach to calculate the MUs for those TCs, since for example EVM or frequency error TCs will not necessarily depend on an exact power level of the UE, but other factors from the test system like frequency accuracy/stability or inherent EVM will become important.
Summary
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this contribution we have taken a look at the currently defined test scenarios for Tx and Rx tests in NR and evaluated based on the experiences from LTE TCs which additional MU elements need to be taken into account for calculating the MUs for the individual TCs.
To complete the MU analysis for all the Tx and Rx tests in mm-wave NR (range 2) OTA testing, several new MU elements must be considered to be able to accurately test all the requirements that will be defined in the specification.
This includes new MUs for additional interferers, which might be similar to the existing MU elements for current transmit/receive tests, as well as new MU elements that are needed for tests like EVM or frequency error, which might be independent of the UE output power.
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