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1 Introduction
This is a resubmission of a discussion paper from RAN5 NR Adhoc#3 with changes highlighted in yellow
The definition of Measurement Uncertainty (MU) and Test Tolerance (TT) for NR FR2 RF testing is not yet finalized in RAN5. To avoid delays there is a need to discuss how to translate MU into TT even if the actual MU value is not settled yet. 

At RAN5#1 NR Adhoc, the following test case types were defined [1]:

Type 1, 2, and 3 TC are defined as below.


Type 1) TT value is same as MU value about legacy LTE




(e.g. Maximum output power)


Type 2) TT value is zero independent on MU value about legacy LTE

(e.g. EVM)


Type 3) NR New TCs that TT value is not defined about legacy LTE

(e.g. Beam correspondence)
And an agreement was made to: 


Proposal 2.2.1

: mmW TT values about Type 2 TCs are set to zero in same way as legacy LTE.


Proposal 2.2.2

: mmW TT values about Type 1 TCs are set to not MU value (0 < TT < MU).
At RAN5#80 there was a contribution in this area [2] with a proposal to further narrow down the definition of TT for Type 1 test cases to 0.4*MU < TT <= MU, but this could not be agreed. 
In [2], some different factors to consider when setting the TT was listed. This paper adds another factor to consider when defining the TT; the importance of the requirement from a network performance point of view. This should also be used as input when deciding actual TT per test case.

Since it looks like the MU will be quite high for NR FR2, setting TT=MU may not be a realistic option. Even for FR1, another approach was taken, to not allow more TT than used in LTE (excluding eLAA and V2X)

2 Discussion
TS 36.521-1 annex F.3 includes the following paragraph:

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.
It is well known that regulatory requirements use TT=0 (Type 2 test cases), but it is less known that also requirements critical to system performance can necessitate a lower TT. One such example might be EVM.
A reason for considering system criticality in determining TT is that a very important goal of UE certification is to ensure that UEs will not cause performance problems in the networks. Networks are dimensioned according to assumed UE performance in RAN4 specs, and with a large TT this level of performance is no longer ensured.  

Enabling less TT for the system critical requirements makes it possible to accept higher TT than otherwise possible for other requirements of less criticality to the network.
In order to progress the framework for defining TT this paper looks at the Type 1 test cases and highlights some that are particularily important from system performance point of view. This is excluding the Type 2 test cases where RAN5 have already agreed to using TT=0.

It should be emphasized that all the requitements in RAN4 specs are important and this paper just highlights a few of them that have been identified as particularily critical for system performance.
List of Type 1 test cases (from [1]):

	6
	Transmitter characteristics
	Type

	
	
	

	6.2.1
	UE maximum output power
	1

	6.2.2
	UE maximum output power reduction
	1

	6.2.3
	UE additional maximum output power reduction
	1

	6.3.1
	Minimum output power
	1

	6.3.2
	Transmit OFF power
	1

	6.3.3.2
	General ON/OFF time mask
	1

	6.3.3.4
	PRACH time mask
	1

	6.3.3.6
	SRS time mask
	1

	6.3.4.2
	Absolute power tolerance
	1

	6.3.4.3
	Relative power tolerance
	1

	6.3.4.4
	Aggregate power tolerance
	1

	6.4.1
	Frequency error
	1

	6.4.2.2
	Carrier leakage
	1

	6.4.2.3
	In-band emissions
	1

	6.4.2.4
	EVM equalizer spectrum flatness
	1

	6.5.2.1
	Spectrum emission mask
	1

	6.5.2.1.2
	Additional spectrum emission mask
	1

	6.5.2.2
	Adjacent channel leakage ratio
	1

	7
	Receiver characteristics
	Type

	
	
	

	7.3
	Reference sensitivity power level
	1

	7.4
	Maximum input level
	1


2.1 Transmitter
2.1.1 MOP
As discussed in [3], MOP is very important for system performance due to often being UL limited. 
A 1 dB lower output power decreases the coverage by 12% in distance, or 26 % in area (free space pathloss model)
It is noted that MOP for NR FR2 consist of four different requirements (max TRP, max and min EIRP, EIRP CDF), and at RAN5#80 it was agreed that max EIRP is regulatory and should hence require TT=0. From a coverage point of view only the min EIRP and EIRP CDF requirements are critical.

2.1.2 A-MPR

A-MPR is adding extra power backoff in specific deployment scenarios which in many cases are always present regardless of allocation and modulation. For this reason, A-MPR is equally critical as MOP.
2.1.3 Relative power tolerance

Since the open loop power control core requirements are lax (the tolerance range for absolute accuracy is very wide), the BS needs to rely more on accurate closed loop power control to regulate the UE power to minimise interference and attain target received BS power. 
However, it is expected that the MU should be small for relative measurement so impact of TT on system performance may be smaller than test cases with absolute requirements.
2.2 Receiver
2.2.1 Reference sensitivity power level

Refsens decides DL coverage in noise limited scenarios. For FR2, this is more probable than FR1.
The coverage impact for a certain loss of refsens due to compensating with TT in conformance test cases is the same as in MOP. 
3 Proposal

Proposal: For the critical test cases indicated in section 2, consider using a lower TT. This can for example be done by setting TT=X*MU for critical tests, and TT=Y*MU for other tests where X<Y.
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