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[bookmark: _Ref71296739]Introduction
Following the closure of the work item led by RAN4 for NR FR1 TRP-TRS, a new RAN5 work item was approved to define the corresponding NR FR1 TRP‑TRS test specification TS 38.561 [1]. The aim of this contribution is to finalize the MU assessment work for TS 38.561 [1].
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]MU contributors in TR 38.561
Following the progress made during past few meetings, Annex A.4 of TS 38.561 [1] contains the MU calculation principles, the list of MU contributors, the description for each MU contribution and preliminary uncertainty budgets for hand only (browsing mode), copied from the Annex B of TR 38.834 [2] which was updated from TS 37.544 [3] based on RAN5 work [4][5].
[bookmark: _GoBack]Given the limited timeline to finalize the MU work for TR 38.834 [2], the effort was focused on most critical updates to MU descriptions and overall clean-up, but there was not a detailed analysis of each of the values used to derive the example expanded uncertainty. 
[bookmark: _Toc71284697][bookmark: _Toc71289050][bookmark: _Toc71295966][bookmark: _Toc71297601][bookmark: _Toc71299073][bookmark: _Toc71299175][bookmark: _Toc71355551][bookmark: _Toc71356412][bookmark: _Toc71651552][bookmark: _Toc71652396][bookmark: _Toc71652631][bookmark: _Toc71652808][bookmark: _Toc71653030][bookmark: _Toc71668165][bookmark: _Toc78821197][bookmark: _Toc78821552][bookmark: _Toc78876576][bookmark: _Toc79075154][bookmark: _Toc80366895][bookmark: _Toc118384240][bookmark: _Toc118387260][bookmark: _Toc118387763][bookmark: _Toc118389093][bookmark: _Toc118389104][bookmark: _Toc118469364][bookmark: _Ref71297540]Following the agreed MU assessment framework [6] for TS 38.561 [1], Table 2‑1 and Table 2‑2 present the list of uncertainty contributors, for TRP and TRS respectively, extracted from TS 38.561 [1] with an additional status column to reflect the items that:
a) The description was updated from TS 37.544.
b) The example uncertainty value was updated from TS 37.544.
c) The uncertainty value need to or could be revised.
d) New values/analysis provided for TS 38.561



[bookmark: _Ref71652709][bookmark: _Ref71652706]Table 2‑1: Uncertainty contributions in TRP measurement for anechoic chamber method (Table A.4.3.1-1 of TS 38.561 [1])
	UID
	Description of uncertainty contribution
	Details in clause
	Status

	Stage 2: DUT measurement
	

	1
	Mismatch of receiver chain 
	A.4.2.1
	b). The value was updated to show the right probability distribution.
d). The example value was updated in [9]

	2
	Insertion loss of receiver chain
	A.4.2.2
	-

	3
	Influence of the measurement antenna cable
	A.4.2.3
	-

	4
	Measurement Receiver: uncertainty of the absolute level
	A.4.2.4
	d). Value, distribution and description updated in [7][8] [9]

	5
	Measurement distance
	A.4.2.7
	a) and b) to reflect the impact of the change in minimum range length definition.
d). Description updated in [9].

	6
	Quality of quiet zone
	A.4.2.8
	a). 
c). The value could be updated to reflect realistic performance from labs with the revised definition.

	7
	DUT Tx-power drift
	A.4.2.9
	c). The definition and value were not updated from TS 37.544, which refer to studies performed for 3G UEs.

	8
	Uncertainty related to the use of phantoms 
	A.4.2.11
	d). Description and example value updated, including the part previously considered in A.4.2.13.

	9
	Coarse sampling grid
	A.4.2.12
	d). New assessment provided and example value updated as presented in [9]

	10
	Random uncertainty 
	A.4.2.13
	d). Description and example value updated to move positioning on phantom uncertainty to A.4.2.11, as presented in [9]

	11
	Frequency Response
	A.4.2.14
	a). This term was new compared to TS 37.544

	Stage 1: Calibration measurement, network analyzer method
	

	12
	Uncertainty of network analyzer
	A.4.2.15
	d). Description was updated in [9]

	13
	Mismatch of receiver chain
	A.4.2.1
	-

	14
	Insertion loss of receiver chain
	A.4.2.2
	-

	15
	Mismatch in the connection of calibration antenna
	A.4.2.1
	-

	16
	Influence of the calibration antenna feed cable
	A.4.2.3
	c). The value could be updated to reflect realistic performance from labs.

	17
	Influence of the measurement antenna cable
	A.4.2.3
	-

	18
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	A.4.2.16
	d). Description and example value were updated in [9]

	19
	Measurement distance
	A.4.2.7
	a) and b) to reflect the impact of the change in minimum range length definition 
d). Description updated.

	20
	Quality of the Quiet Zone
	A.4.2.8
	a).
c). The value could be updated to reflect realistic performance from labs with the revised definition.

	Systematic errors
	d). Added as shown in [9]

	21
	Systematic Error related to TRP grids
	A.4.2.12
	d). Description and example value provided in [9]





[bookmark: _Ref118534265]Table 2‑2: Uncertainty contributions in TRS measurement for anechoic chamber method (Table A.4.4.1-1 of TS 38.561 [1])
	UID
	Description of uncertainty contribution
	Details in clause
	Status

	Stage 2: DUT measurement
	

	1
	Mismatch of transmitter chain 
	A.4.2.1
	b). The value was updated to show the right probability distribution.
d). The example value was updated in [9]

	2
	[bookmark: RANGE!C7]Insertion loss of transmitter chain
	A.4.2.2
	-

	3
	Influence of the measurement antenna cable
	A.4.2.3
	-

	4
	[bookmark: RANGE!C9]Communication Tester: uncertainty of the absolute output level
	A.4.2.5
	d). Distribution and description updated in [7][8][9]

	5
	Sensitivity measurement: output level step resolution
	A.4.2.6
	b) to reflect the minimum step used for sensitivity search.
d). Description and example value updated in [9]

	6
	Measurement distance
	A.4.2.7
	a) and b) to reflect the impact of the change in minimum range length definition.
d). Description updated in [9].

	7
	Quality of quiet zone 
	A.4.2.8
	a).
c). The value could be updated to reflect realistic performance from labs with the revised definition.

	8
	DUT sensitivity drift
	A.4.2.10
	c). The definition and value were not updated from TS 37.544, which refer to studies performed for 3G UEs.

	9
	Uncertainty related to the use of phantoms 
	A.4.2.11
	d). Description and example value updated, including the part previously considered in A.4.2.13.

	10
	Coarse sampling grid
	A.4.2.12
	d). New assessment provided and example value updated as presented in [9]

	11
	Random uncertainty 
	A.4.2.13
	d). Description and example value updated to move positioning on phantom uncertainty to A.4.2.11, as presented in [9]

	12
	Frequency Response
	A.4.2.14
	a). This term was new compared to TS 37.544

	Stage 1: Calibration measurement, network analyzer method
	

	13
	Uncertainty of network analyzer 
	A.4.2.15
	d). Description was updated in [9]

	14
	Mismatch of transmitter chain 
	A.4.2.1
	-

	15
	Insertion loss of transmitter chain
	A.4.2.2
	-

	16
	[bookmark: RANGE!C22]Mismatch in the connection of calibration antenna
	A.4.2.1
	-

	17
	Influence of the calibration antenna feed cable
	A.4.2.3
	c). The value could be updated to reflect realistic performance from labs.

	18
	Influence of the measurement antenna cable
	A.4.2.3
	-

	19
	Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
	A.4.2.16
	d). Description and example value were updated in [9]

	20
	Measurement distance
	A.4.2.7
	a) and b) to reflect the impact of the change in minimum range length definition 
d). Description updated.

	21
	Quality of quiet zone
	A.4.2.8
	a).
c). The value could be updated to reflect realistic performance from labs with the revised definition.

	Systematic errors
	d). Added as shown in [9]

	22
	Systematic Error related to TRP grids
	A.4.2.12
	d). Description and example value provided in [9]




The following section provide further inputs on some contributors which are still to be finalized.
MU values analysis
Communication Tester: uncertainty of the absolute output level (A.4.2.5)
During past meetings it was agreed to revise the probability distribution this uncertainty term based on the fact that typical performance is reported as expanded uncertainty. At the same time, it was encouraged for TE vendors to confirm if the example value currently in the tables is adequate to reflect the performance of state-of-the-art equipment for NR FR1.
Looking at available technical specifications for communication testers used in OTA test systems from several vendors, including not only the output level uncertainty but also the linearity and the frequency response for wideband signals, it is proposed to set the example value to can be seen that the value could be reduced to 1.3dB, assuming normal distribution. 
[bookmark: _Toc142565664][bookmark: _Toc142567460][bookmark: _Toc142575151][bookmark: _Toc142576969][bookmark: _Toc142583197][bookmark: _Toc149926187][bookmark: _Toc149926589]Proposal 1: update the example value for Communication Tester: uncertainty of the absolute output level to 1.3dB in TS 38.561 and TR 38.870.

Uncertainty of network analyzer (A.4.2.15)
During last meeting, the description and example value for the network analyzer was updated to consider a normal distribution, and it was requested to confirm the example value considering transmission coefficients (i.e. considering realistic path loss measurements in the chamber). These transmission coefficients or path loss vary from system to system, and are highly dependent on the paths used for each test. Even though, in order to determine the uncertainty for the network analyzer, a realistic case can be considered in the range 60dB total pathloss attenuation for 3GHz, and 70dB total pathloss for 6GHz.
With those estimated transmission coefficients, the corresponding network analyzer uncertainty captured in [9] can be confirmed. 
[bookmark: _Toc142565666][bookmark: _Toc142567463][bookmark: _Toc142575154][bookmark: _Toc142576972][bookmark: _Toc142583200][bookmark: _Toc149926188][bookmark: _Toc149926590]Proposal 2: remove the [ ] for the Uncertainty of network analyzer and confirm the 0.2dB for <3GHz and 0.5dB for >3GHz.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
In this contribution, the following observations and proposals were made:
Proposal 1: update the example value for Communication Tester: uncertainty of the absolute output level to 1.3dB in TS 38.561 and TR 38.870.
Proposal 2: remove the [ ] for the Uncertainty of network analyzer and confirm the 0.2dB for <3GHz and 0.5dB for >3GHz.
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