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1.
Introduction

The Study Item status report RP-190927 [1] covering test methods for New Radio lists a number of open issues in clause 2.3.1. For UE RRM testing the following issues are identified:

2.3.1
Open issues of the SI or Core part WI or Testing part WI

· For UE RF testing methodology

· None

· For UE RRM testing methodology
· Reference point definition for the identified test parameters to be controlled by measurement system

· Feasibility of implementation of identified test parameters and metrics

· Initial assessment of the MU elements related to the identified metrics and parameters

· For UE demodulation testing methodology
· Applicability for demodulation measurement setup for possible far field and near field solutions.

· Identification of MU factors contributing to DL SNR accuracy and range

· Achievable DL SNR accuracy and range

This document considers selected MU factors for a range of parameters and metrics, and includes a text proposal for TR 38.810 [2]. Detailed analysis of the uncertainties is the responsibility of RAN5, and is not covered here. 

2.
Test parameters and metrics 
TR 38.810 [2] clause 6.2.1.4 identifies the key Test parameters and metrics likely to be used for RRM testing:
6.2.1.4
Test parameters and metrics

The following test parameters and metrics need to be supported for UE RRM testing.

Test parameters for RRM testing to be controlled:

-
SNR of DL signal at reference point.

-
DL power level at reference point (e.g. EPRE) (from AoA).

-
Relative DL power level of 2 signals at reference point


-
From intra-frequency or inter-frequency cells


-
From the same AoA or different AoAs

-
Relative DL timing of 2 signals at reference point

-
Faded DL channel for each signal

-
AoA for signals arriving at reference point

Metrics for RRM testing:

-
UL PRACH level transmitted by the UE 
-
Relative UL PRACH level transmitted by the UE

-
Timing of UE UL transmission relative to DL signal

-
Relative timing change of UE UL transmission relative to DL signal

-
Timing measurement of UL events caused by events on the DL
“Parameters” are values set by the test system to give controlled conditions for the test, for example applying a defined signal-to-noise ratio (SNR) to the UE under test. “Metrics” are quantities directly measured by the test system, for example Uplink power and timing.
For both parameters and metrics an uncertainty needs to be defined, so that the test is performed under sufficiently well controlled conditions to give a useful verdict.
Most of the tables are just placeholders at present, and full completion and justification of the values is outside the scope of the RAN4 Testability Study Item. Where an uncertainty can be reasonably estimated from the existing RF analyses for D = 5cm, the appropriate RF uncertainty value is used.
3.
Way Forward
The Text Proposal below is recommended to be endorsed for inclusion in the next version of TR 38.810.
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<< Start of text proposal >>
B.2
Measurement uncertainty budget for UE RRM testing methodology

B.2.1
Direct far field (DFF) setup


B.2.1.1
Uncertainty budget calculation principle

The uncertainty tables cover the actual measurement using the DUT. In some cases, uncertainty may also arise from a calibration or alignment process before the measurements.
When a calibration process is used before the measurements, the uncertainty tables should be presented with two stages:

-
Stage 1: the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna whose absolute gain is known at the frequencies of measurement

-
Stage 2: the actual measurement with the DUT as either the transmitter or receiver is performed.

The MU budget should comprise of a minimum 5 headings:

1)
The uncertainty source,

2)
Uncertainty value,

3)
Distribution of the probability,

4)
Divisor based on distribution shape,

5)
Calculated standard uncertainty (based on uncertainty value and divisor).

B.2.1.2
Uncertainty budget format

The uncertainty contributions depend on the parameter being controlled and/or the measurement being made. A separate table is provided for each.
Table B.2.1.2-1: Uncertainty contributions for measurement at defined SNR (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	gNB emulator SNR uncertainty
	B.2.1.4.1

	2
	gNB emulator DL EVM
	B.2.1.4.2

	3
	gNB emulator Fading model impairments
	B.2.1.4.3

	4
	Link loss and UE Rx noise
	B.2.1.4.4

	Note 1: Handling of effects related to isolation and alignment of Horizontal / Vertical polarisation is FFS

Note 2: Handling of effects related to Quality of Quiet zone is FFS


Table B.2.1.2-2: Uncertainty contributions for DL absolute power level at reference point (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	Currently assumed to be the same as EIS measurement in Table B.1.1.2-2
	B.1.1.4

	Note 1: Additional uncertainty contributions may apply for faded signals
Note 2: Contribution from Quality of Quiet zone may be different from EIS measurement


Table B.2.1.2-3: Uncertainty contributions for DL relative power level at reference point, intra-frequency cells from same AoA (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	Cell 1 gNB emulator SNR uncertainty
	B.2.1.4.1

	2
	Cell 1 gNB emulator Fading model impairments
	B.2.1.4.3

	3
	Cell 1 Link loss and UE Rx noise
	B.2.1.4.4

	4
	Cell 2 gNB emulator SNR uncertainty
	B.2.1.4.1

	5
	Cell 2 gNB emulator Fading model impairments
	B.2.1.4.3

	6
	Cell 2 Link loss and UE Rx noise
	B.2.1.4.4

	Note 1: Handling of effects related to isolation and alignment of Horizontal / Vertical polarisation is FFS

Note 2: Handling of effects related to Quality of Quiet zone is FFS
Note 3: Transmitter EVM is assumed not to affect cell power level, and therefore to be negligible.


Table B.2.1.2-4: Uncertainty contributions for DL relative power level at reference point, inter-frequency cells from same AoA (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


Table B.2.1.2-5: Uncertainty contributions for DL relative power level at reference point, intra-frequency cells from different AoA (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


Table B.2.1.2-6: Uncertainty contributions for DL relative power level at reference point, inter-frequency cells from different AoA (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


Table B.2.1.2-7: Uncertainty contributions for DL relative timing at reference point, (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


Table B.2.1.2-8: Uncertainty contributions for UL absolute power level at reference point (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	Currently assumed to be the same as EIRP measurement in Table B.1.1.2-1
	B.1.1.4

	Note 1: Contribution from Quality of Quiet zone may be different from EIRP measurement


Table B.2.1.2-9: Uncertainty contributions for UL relative power level at reference point, same frequency from same AoA (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


Table B.2.1.2-10: Uncertainty contributions for timing of UL transmission relative to DL at reference point, (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


Table B.2.1.2-11: Uncertainty contributions for timing change of UL transmission relative to DL at reference point, (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


Table B.2.1.2-12: Uncertainty contributions for timing measurement of UL events caused by events on the DL at reference point, (D = 5 cm)
	UID
	Description of uncertainty contribution
	Details in annex

	During measurement

	1
	[Contribution #1]
	B.2.1.4.x


B.2.1.3
Uncertainty assessment

The uncertainty assessment tables are organized as follows:

-
For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT is denoted as D, and the uncertainty assessment has been derived for the case of D = 5 cm
The uncertainty contributions depend on the parameter being controlled and/or the measurement being made. A separate table is provided for each.
Table B.2.1.3-1: Uncertainty assessment for measurement at defined SNR (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	gNB emulator SNR uncertainty
	0.3dB
	Normal
	2.00
	0.15

	2
	gNB emulator DL EVM
	-
	One-sided, beneficial
	-
	0

	3
	gNB emulator Fading model impairments
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	4
	Link loss and UE Rx noise
	[FFS]
	One-sided, adverse
	[FFS]
	[FFS]

	SNR Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1: Handling of effects related to isolation and alignment of Horizontal / Vertical polarisation is FFS

Note 2: Handling of effects related to Quality of Quiet zone is FFS


Table B.2.1.3-2: Uncertainty assessment for DL absolute power level at reference point (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	Currently assumed to be the same as EIS measurement in Table B.1.1.3-2
	

	DL absolute power level Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[6.66]

	Note 1: Additional uncertainty contributions may apply for faded signals
Note 2: Contribution from Quality of Quiet zone may be different from EIS measurement


Table B.2.1.3-3: Uncertainty assessment for DL relative power level at reference point, intra-frequency cells from same AoA (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	Cell 1 gNB emulator SNR uncertainty
	0.3dB
	Normal
	2.00
	0.15

	2
	Cell 1 gNB emulator Fading model impairments
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	3
	Cell 1 Link loss and UE Rx noise
	[FFS]
	One-sided, adverse
	[FFS]
	[FFS]

	4
	Cell 2 gNB emulator SNR uncertainty
	0.3dB
	Normal
	2.00
	0.15

	5
	Cell 2 gNB emulator Fading model impairments
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	6
	Cell 2 Link loss and UE Rx noise
	[FFS]
	One-sided, adverse
	[FFS]
	[FFS]

	DL relative power level Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1: Handling of effects related to isolation and alignment of Horizontal / Vertical polarisation is FFS

Note 2: Handling of effects related to Quality of Quiet zone is FFS


Table B.2.1.3-4: Uncertainty assessment for DL relative power level at reference point, inter-frequency cells from same AoA (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	DL relative power level Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




Table B.2.1.3-5: Uncertainty assessment for DL relative power level at reference point, intra-frequency cells from different AoA (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	DL relative power level Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




Table B.2.1.3-6: Uncertainty assessment for DL relative power level at reference point, inter-frequency cells from different AoA (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	DL relative power level Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




Table B.2.1.3-7: Uncertainty assessment for DL relative timing at reference point (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	DL relative timing Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




Table B.2.1.3-8: Uncertainty assessment for UL absolute power level at reference point (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	Currently assumed to be the same as EIRP measurement in Table B.1.1.3-1
	

	UL absolute power Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[6.20]

	Note 1: Contribution from Quality of Quiet zone may be different from EIRP measurement



Table B.2.1.3-9: Uncertainty assessment for UL relative power level at reference point, same frequency from same AoA (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	UL relative power Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




Table B.2.1.3-10: Uncertainty assessment for timing of UL transmission relative to DL at reference point (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	Timing of UL Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




Table B.2.1.3-11: Uncertainty assessment for timing change of UL transmission relative to DL at reference point (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	Timing change of UL Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




Table B.2.1.3-12: Uncertainty assessment for timing measurement of UL events caused by events on the DL at reference point (D = 5 cm)
	UID
	Uncertainty source
	Uncertainty value


	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]



	During measurement

	1
	[Contribution #1]
	[FFS]
	[FFS]
	[FFS]
	[FFS]

	Timing measurement of UL Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[FFS]

	Note 1:




B.2.1.4
Measurement error contribution descriptions

B.2.1.4.1
gNB emulator SNR uncertainty 

See B.3.1.4.1. 

B.2.1.4.2
gNB emulator Downlink EVM 

See B.3.1.4.2. 

B.2.1.4.3
gNB emulator fading model impairments 

See B.3.1.4.3, which is [FFS]. 

B.2.1.4.4
Link loss and UE Rx noise 

This contribution originates from the over-the-air link loss and noise added at the front end of the UE. The signal and the noise provided by the test system are both attenuated by the over-the-air link loss. The UE noise then adds to the noise provided by the test system, hence degrading the SNR seen by the UE and limiting the testable SNR range.

The same method as clause B.3.1.4.4 can be used, but the link loss will be different as RRM testing uses Far-Field and D may differ. At present, the test scenarios and associated SNRs are undefined and therefore the uncertainty is [FFS].
As the UE noise can only degrade the SNR set by the gNB emulator, the distribution is one-sided, with adverse effect.

<< End of text proposal >>
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