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1 Introduction
For the transmitter directional requirements the relationship between existing OTA transmitter directional requirements (i.e. EIRP) measurement uncertainty and existing conducted requirements measurement uncertainty were discussed.
This WF is provided to indicate how the MU for the transmitter directional requirements can be formulated so that contributions can be provided for the next meeting with a view to completing the MU analysis and drafting the conformance specification text according to the plan [1].

2 Directional requirements
There were 4 test methods investigated which were suitable for measuring the EIRP accuracy requirement

-
Indoor Anechoic Chamber
-
Compact Antenna Test Range
-
One Dimensional Compact Range Chamber
-
Near Field Test Range
During the REL13 work information was provided to analyse the MU for each method by one or more companies. It is the intention that the same procedure is used for the new OTA requirements, however this is on a voluntary basis, if no contributions are provided for any test methods then it will not be included in the MU analysis.

Lists of MU information in the following section are a starting point for directional requirements, reasonable additional MU contributions are not precluded.  For any MU contributions not captured in radiated transmit power (9.2), descriptions may to be captured in the annex.
2.1 (9.2) Radiated transmit power

This is already covered in REL13, no additional information is required.

2.2 (9.3.2) OTA base station output power – OTA E-UTRA DL RS power

 MU tables for each chamber type are required based on the existing EIRP MU tables. With following differences to note:

· Variation in RF test equipment MU.

Note. the conducted requirement is carried out at same time as EVM using the same measurement equipment.

2.3 (9.4) OTA Output power dynamics
Differential power measurement.

MU tables for each chamber type are required based on the existing EIRP MU tables. With following differences to note:

· Variation in RF test equipment MU.
· Modification (reduction) of calibration and measurement uncertainties due to differential requirement.
· Differential requirments may only need to capture the residual MU after common errors are cancelled

2.4 (9.6)  OTA Transmitted signal quality - freq Error
Frequency accuracy measurement, provided sufficient power level should not be affected by absolute power accuracy.
MU tables for each chamber type are required based on the existing EIRP MU tables. With following differences to note:

· Variation in RF test equipment MU

· Modification (reduction) of calibration and measurement uncertainties due to differential requirement.

· MU in dB need to be translated to Hz if necessary (analysis may be done in dB and translated at the end)
2.5 (9.6)  OTA Transmitted signal quality - EVM
Ratio of wanted signal and in-band noise expressed as a ratio, effectively a differential measurement.

MU tables for each chamber type are required based on the existing EIRP MU tables. With following differences to note

· Variation in RF test equipment MU

· Modification (reduction) of calibration and measurement uncertainties due to differential requirement

· MU in dB need to be translated to % (analysis may be done in dB and translated at the end)
2.6 (9.6)  OTA Transmitted signal quality - TAE
Time difference between 2 modulated signals, provided sufficient power level should not be affected by absolute power accuracy

MU tables for each chamber type are required based on the existing EIRP MU tables. With following differences to note

· Variation in RF test equipment MU

· Modification (reduction) of calibration and measurement uncertainties due to differential requirement
2.7 (9.7.2) OTA occupied bandwidth
Compares power measurements taken over the signal BW with the total of all power measurements, effectively a differential measurement. However result is in Hz.

MU tables for each chamber type are required based on the existing EIRP MU tables. With following differences to note

· Variation in RF test equipment MU

· Modification (reduction) of calibration and measurement uncertainties due to differential requirement

· dB power measurement errors must be translated to a BW error in Hz (analysis may be done in dB and translated at the end).
3 MU error budgets
Error budget should follow the procedure used in TR 37.842. 

A table of MU shall be provided with the following information:

	UID
	Uncertainty source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

f ≦ 3GHz
	Standard uncertainty ui [dB]

3GHz < f ≦ 4.2 GHz


Any new uncertainty sources should be described in an accompanying table with the following information, existing errors should be aligned with existing error descriptions:

	UID
	Description of uncertainty contribution
	Details in annex


Common RF test equipment measurement uncertainties should be used for all methods, these will be further discussed in [2], and captured in the TR.

An example of the MU budget and error description table for the FF anechoic chamber is given below for information.

Table 1: Example: Indoor Anechoic Chamber uncertainty assessment for EIRP measurement

	UID
	Uncertainty source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

f ≦ 3GHz
	Standard uncertainty ui [dB]

3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.20
	Gaussian
	1
	1
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.43
	Rectangular
	√3
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
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	0.44
	0.54

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	0.87
	1.06


Table 2: Example: Descriptions of uncertainty contributions.
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	B1-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	B1-2

	3
	Quality of quiet zone
	B1-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	B1-4

	5
	Mutual coupling between the AAS BS and the receiving antenna
	B1-5

	6
	Phase curvature
	B1-6

	7
	Uncertainty of the RF power measurement equipment
	E

	8
	Impedance mismatch in the receiving chain
	B1-8

	9
	Random uncertainty
	B1-9

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	B1-10


4 Way forward

Measurement uncertainty budgets are to be submitted for each of the directional transmitter requirement highlighted in clause 2 for as many measurement chamber types as contributors wish following the methodology described in clause 3.

According to the plan [1], the MU for the directional TX requirements and the MU budgets should be completed in the next meeting (RAN4#85bis).

Companies are encouraged to submit MU budgets with a view to merging the contributions to agree common MU and TT in the next meeting.  Principles on deriving the TT is reused from TR 37.842.
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