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1. Introduction
The uncertainty budget for the reverberation chamber methodology was agreed in [1]. According to the Way Forward document [2], it is necessary for each proposed MIMO OTA methodology to provide an initial uncertainty value. This uncertainty value should not be the outcome of a complete evaluation of each uncertainty contribution, but rather an initial estimate of the uncertainty expected based on results from the IL/IT measurement campaign.

This contribution discusses the initial uncertainty values for the reverberation chamber methodology using results from the IL/IT measurement campaign. It also provides a TP to TR 37.977 [3] for documentation of these initial uncertainty values.
2. Discussion

[4] and [7] provide results for the intra-chamber repeatability. Results from repeated measurements using the same test setup were provided (DUT repositioned within the test volume between measurements). The results were found to align within +/- 0.5 dB.

[4] also provides results for inter-chamber repeatability. Results from measurements repeated in different chambers with significantly different sizes and stirring configurations were provided. The results were found to align within +/- 0.5 dB.

[5] provides results from measurements using different test setups. These test setups utilized different combinations of eNodeBs and channel emulators. The results aligned within +/- 0.5 dB.
[6] provides a comparison of results obtained in different labs, utilizing chambers from different vendors. The results aligned within +/- 0.5 dB for the reverberation chamber methodology and +/- 1.2 dB for the reverberation chamber and channel emulator methodology.
[6] also provides an absolute data throughput comparison between radiated results obtained in different labs and results from the conducted reference measurements. The results aligned within +/- 0.6 dB for the reverberation chamber methodology and +/- 1.2 dB for the reverberation chamber and channel emulator methodology.
All these results are within the CTIA standard uncertainty of +/- 2.3 dB, which according to [2] should be used as the baseline for uncertainty estimates.

Thus, Table I applies to the reverberation chamber methodologies.
Table I: Summary of uncertainty estimates
	Condition
	Description
	Max Uncertainty
	Within +/- 2.3 dB

	Intra-Chamber
	Within same chamber, repositioning of DUT
	+/- 0.5 dB
	Ok

	Inter-Chamber
	Different chamber configurations
	+/- 0.5 dB
	Ok

	Inter-Equipment
	Different equipment combinations (vendors)
	+/- 0.5 dB
	Ok

	Inter-Lab, Reverberation Chamber
	Different labs, different chamber and equipment vendors
	+/- 0.5 dB
	Ok

	Inter-Lab, Reverberation Chamber and Channel Emulator
	Different labs, different chamber and equipment vendors
	+/- 1.2 dB
	Ok

	Cond vs OTA, Reverberation Chamber
	Absolute data throughput comparison
	+/- 0.6 dB
	Ok

	Cond vs OTA, Reverberation Chamber and Channel Emulator
	Absolute data throughput comparison
	+/- 1.2 dB
	Ok


3. Conclusions

Based on the above analysis, it is proposed to approve the text proposal to TR 37.977 below.
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********************** Start of text  proposal for TR 37.977 ****************************
B.3
Measurement uncertainty budget for reverberation chamber method

Table B.3-1 Measurement uncertainty budged for reverberation chamber method
	Description of uncertainty contribution
	Details in

	Stage 1, DUT measurement

	1)
Mismatch of transmitter chain (i.e. between fixed measurement antenna and base station simulator) 
	TS 34.114

E.1-E.2

	2)
Insertion loss of transmitter chain
	TS 34.114

E.3-E.5

	3)
Influence of the fixed measurement antenna cable
	TS 34.114

E.6

	4)
Uncertainty of the absolute antenna gain of the fixed measurement antenna
	TS 34.114

E.7

	5)
Base station simulator: uncertainty of the absolute output level
	TS 34.114

E.17

[TS 36.521-1 F.1.3]

	6)
Throughput measurement: output level step resolution
	TS 34.114

E.18

	7)
Statistical uncertainty of throughput measurement
	TBD

	8)           Fading channel emulator output uncertainty (if used)
	TBD

	9)           Channel model implementation
	TBD

	10)         Chamber statistical ripple and repeatability
	TS 34.114

E.26.A

	11)
Additional power loss in EUT chassis
	TS 34.114

E.26.B

	12)
DUT sensitivity drift
	TS 34.114

E.21

	13)
Uncertainty related to the use of the phantoms:


a)
Uncertainty of dielectric properties and shape of the hand phantom


b)
Uncertainty related to the use of laptop ground plane phantom


	TR 25.914

A.12.3

A.12.4

	14)
Random uncertainty (repeatability)


	TS 34.114

E.14

	Stage 2 , Calibration measurement

	15)
Uncertainty of network analyzer
	TS 34.114

E.15

	16)
Mismatch of receiver chain
	TS 34.114

E.1-E.2

	17)
Insertion loss of receiver chain
	TS 34.114

E.3-E.5

	18)
Mismatch in the connection of calibration antenna
	TS 34.114

E.1

	19)
Influence of the calibration antenna feed cable
	TS 34.114

E.6

	20)
Influence of the fixed measurement antenna cable
	TS 34.114

E.6

	21)
Uncertainty of the absolute gain of the fixed measurement antenna
	TS 34.114

E.7

	22)
Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	TS 34.114

E.16

	23)
Chamber statistical ripple and repeatability
	TS 34.114

E.26.A


B.3.1 Initial Uncertainty Estimate
Table B.3.1-1 applies to the reverberation chamber methodologies.

Table B.3.1-1: Summary of uncertainty estimates
	Condition
	Description
	Max Uncertainty
	Within +/- 2.3 dB

	Intra-Chamber
	Within same chamber, repositioning of DUT
	+/- 0.5 dB
	Ok

	Inter-Chamber
	Different chamber configurations
	+/- 0.5 dB
	Ok

	Inter-Equipment
	Different equipment combinations (vendors)
	+/- 0.5 dB
	Ok

	Inter-Lab, Reverberation Chamber
	Different labs, different chamber and equipment vendors
	+/- 0.5 dB
	Ok

	Inter-Lab, Reverberation Chamber and Channel Emulator
	Different labs, different chamber and equipment vendors
	+/- 1.2 dB
	Ok

	Cond vs OTA, Reverberation Chamber
	Absolute data throughput comparison
	+/- 0.6 dB
	Ok

	Cond vs OTA, Reverberation Chamber and Channel Emulator
	Absolute data throughput comparison
	+/- 1.2 dB
	Ok


********************** End of text  proposal ****************************
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