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1. Introduction

Some progress has been made in deciding on measurement uncertainties in recent meetings. In general, Measurement Uncertainty should be completed and understood before deciding on test tolerances. With progress on MU having been made, and considering 3GPP and some regulatory timescales, this paper presents some general considerations and some proposals on test tolerances. The NR specifications cover four different requirement sets (1-C, 1-H, 1-O and 2-O) and support diverse combinations of bandwidths/SCS. For 1-C and 1-H, there is already a consensus in RAN4 how the test tolerances should be handled where very much of the existing E-UTRA and MSR approach is adopted. For the OTA requirements, differing and more complex measurement procedures and uncertainties necessitate that the test tolerances approach should be reviewed and considered separately to the conducted requirements.
In this paper, we focus the discussion on test tolerances and its relation to measurement uncertainties for 1-O and 2-O.
2. Discussion
Extensive discussion and work around concluding OTA measurement uncertainties for 1-O and 2-O is still ongoing within RAN4. Despite that the final values for measurement uncertainties for non-directional FR1 requirements and FR2 requirements are in general not settled, there is a need and also a possibility to discuss the relation between test tolerance and measurement uncertainty. 
Some aspects to consider as following:
For general spurious emission, the regulatory requirements in many regions are likely to require TT=0 and applicable for general transmitter spurious emission for 1-O and 2-O. 
Given the lower power levels for co-existence and co-location requirements and corresponding complexity, we would propose to adopt the TT=MU. 
For in-band conducted emissions, in particular operating band unwanted emissions, as it is already allowed to apply TT=MU for certain frequency offsets, for OTA in-band requirements given the added complexity and the ned to perform measurements at lower power levels, we propose to apply TT=MU for both OBUE and ACLR.
For some receiver requirements such as ACS, blocking etc, the existing conducted conformance specifications set the TT=0. All these tests contain a wanted signal and an interfering signal. Strangely, for REFSENS for the wanted signal the TT=MU, and thus the requirements on ACS, blocking etc. have a stringent TT than is allowed for reference sensitivity. Considering the complexity of OTA testing and the fact that the wanted signal already can have a test tolerance equal to measurement uncertainty, TT=0 may not be satisfactory for OTA requirements. At the two extremes are TT = 0 and TT = MU for these requirements. An alternative approach would be to allow a TT= MU for OTA REFSENS for these receiver requirements, whilst continuing to assume that the interferer TT would still be equal to Zero (This differs from the TT=MU approach, since the MU includes interferer uncertainty as well as wanted signal uncertainty). This approach could be a compromise to ensure that the OTA receiver directional requirements embrace the agreed test tolerance for wanted signal involved in the test, whilst not considering additional interferer MU. Thus, we propose that for ACS, in-band blocking, receiver intermodulation, and in-channel selectivity, TT=MUREFSENS should apply. It should be noted that the OTA testing of receiver requirements could in theory require a PA.  Both MUPA and in particular ACLR effect induced by PA ACLR [1] should be could lead to a much higher measurement uncertainty. However, analysis shows that a PA is not needed for a CATR, and for a reasonable sized IAC. Thus, in making the proposal above, we assume that no PA is needed.
For out-of-band blocking as the requirements span over a large frequency range and significantly higher level for 1-O and implications with multiple PAs covering large frequency range for 2-O, we propose to make the TT=MU applicable.
In table 1, proposed test tolerances in relation to measurement uncertainties for all 1-O and 2-O requirements is given.
Table 1 Proposed TT in relation to MU for 1-O and 2-O
	Requirement
	Req Type
	Proposed Test Tolerance

for 1-O 
	Proposed Test Tolerance

for 2-O

	
	
	
	

	Radiated transmit power
	EIRP/ directional
	Normal conditions: TT=MU
Extreme conditions:
TT=MU
	Normal conditions: TT=MU
Extreme conditions:
TT=MU

	OTA Base Station output power (accuracy)
	TRP (in-band)
	TT=MU
	TT=MU

	OTA output power dynamics
	EIRP/ directional
	TT=MU
	TT=MU

	OTA transmit ON/OFF power
	co-location
	TT=MU
	TT=MU

	OTA frequency Error
	EIRP/ directional
	TT=MU
	TT=MU

	OTA time alignment error
	EIRP/ directional
	TT=MU
	TT=MU

	OTA Modulation quality (EVM)
	EIRP/ directional
	TT=MU
	TT=MU

	Occupied bandwidth
	EIRP/ directional
	TT=MU
	TT=MU

	OTA Adjacent Channel Leakage power Ratio
(ACLR/CACLR)
	TRP (in-band)
	Relative: TT=MU

Absolute: MU for OBUE
	Relative: TT=MU

Absolute: MU for OBUE

	Operating band unwanted emission
	TRP (in-band)
	TT=MU for all frequency offsets
	TT=MU for all frequency offsets

	Spurious emission (general)
	TRP (out-of-band)
	TT=0
	TT=0

	co-existence (same geographical area)
	TRP (out-of-band)
	TT=MU for co-ex levels
	NA

	Additional
	TRP(out-of-band)
	TT=MU for co-ex levels
	NA

	Protection of own BS Co-location
	co-location
	TT=MU for co-location
	NA

	Transmitter intermodulation
	co-location
	TT=MU
	NA

	OTA sensitivity
	EIS/ directional
	TT=MU
	NA

	OTA Reference sensitivity level
	EIS/ directional
	TT=MU
	TT=MU

	OTA Dynamic range
	EIS/ directional
	TT=MU
	NA

	OTA Adjacent channel selectivity
	EIS/ directional
	TT= MU for REFSENS (*)
	TT= MU for REFSENS (*)

	, OTA in-band blocking
	EIS/ directional
	TT= MU for REFSENS (*)
	TT= MU for REFSENS (*)

	OTA receiver intermodulation
	EIS/ directional
	TT= MU for REFSENS (*)
	TT= MU for REFSENS (*)

	OTA in-channel selectivity
	EIS/ directional
	TT= MU for REFSENS (*)
	NA

	OTA out-of-band Blocking
	EIS/ directional
	TT=MU
	TT=MU

	OTA Receiver spurious emissions
	TRP (out-of-band)
	TT=MU
	TT=MU


(*) This assumes that no PA is used.
We thus propose the following:
Proposal 1: 

The test tolerances and its relation to measurement uncertainties for 1-O and 2-O requirement sets stated in table 1 should be adopted by RAN4.
3. Conclusion

In this paper despite that the measurement uncertainties are not fully settled, test tolerances in relation to measurement uncertainties and additional considerations for 1-O and 2-O requirements are elaborated.
The following is thus proposed:

Proposal 1: 

The test tolerances and its relation to measurement uncertainties for 1-O and 2-O requirement sets stated in table below should be adopted by RAN4:

Table 1 Proposed TT in relation to MU for 1-O and 2-O
	Requirement
	Req Type
	Proposed Test Tolerance

for 1-O 
	Proposed Test Tolerance

for 2-O

	
	
	
	

	Radiated transmit power
	EIRP/ directional
	Normal conditions: TT=MU
Extreme conditions:
TT=MU
	Normal conditions: TT=MU
Extreme conditions:
TT=MU

	OTA Base Station output power (accuracy)
	TRP (in-band)
	TT=MU
	TT=MU

	OTA output power dynamics
	EIRP/ directional
	TT=MU
	TT=MU

	OTA transmit ON/OFF power
	co-location
	TT=MU
	TT=MU

	OTA frequency Error
	EIRP/ directional
	TT=MU
	TT=MU

	OTA time alignment error
	EIRP/ directional
	TT=MU
	TT=MU

	OTA Modulation quality (EVM)
	EIRP/ directional
	TT=MU
	TT=MU

	Occupied bandwidth
	EIRP/ directional
	TT=MU
	TT=MU

	OTA Adjacent Channel Leakage power Ratio
(ACLR/CACLR)
	TRP (in-band)
	Relative: TT=MU

Absolute: MU for OBUE
	Relative: TT=MU

Absolute: MU for OBUE

	Operating band unwanted emission
	TRP (in-band)
	TT=MU for all frequency offsets
	TT=MU for all frequency offsets

	Spurious emission (general)
	TRP (out-of-band)
	TT=0
	TT=0

	co-existence (same geographical area)
	TRP (out-of-band)
	TT=MU for co-ex levels
	NA

	Additional
	TRP(out-of-band)
	TT=MU for co-ex levels
	NA

	Protection of own BS Co-location
	co-location
	TT=MU for co-location
	NA

	Transmitter intermodulation
	co-location
	TT=MU
	NA

	OTA sensitivity
	EIS/ directional
	TT=MU
	NA

	OTA Reference sensitivity level
	EIS/ directional
	TT=MU
	TT=MU

	OTA Dynamic range
	EIS/ directional
	TT=MU
	NA

	OTA Adjacent channel selectivity
	EIS/ directional
	TT= MU for REFSENS (*)
	TT= MU for REFSENS (*)

	, OTA in-band blocking
	EIS/ directional
	TT= MU for REFSENS (*)
	TT= MU for REFSENS (*)

	OTA receiver intermodulation
	EIS/ directional
	TT= MU for REFSENS (*)
	TT= MU for REFSENS (*)

	OTA in-channel selectivity
	EIS/ directional
	TT= MU for REFSENS (*)
	NA

	OTA out-of-band Blocking
	EIS/ directional
	TT=MU
	TT=MU

	OTA Receiver spurious emissions
	TRP (out-of-band)
	TT=MU
	TT=MU


(*) This assumes that no PA is used.
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