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1 Introduction

This contribution proposes a starting point for measurement uncertainty discussion of anechoic chamber based multiprobe test solutions presented in TR37.977 [1].  As absolute throughput performance is the agreed figure of merit in TR37.977, it is assumed that a target throughput percentage is searched in the test and the resulting absolute power reported. The proposal is based uncertainty evaluation of Total Radiated Sensitivity (TRS) defined in TS34.144 [2]. It is used as far as it is applicable. Completely new uncertainty sources arise from the addition of fading channel emulator and the non-static channel environment.  Furthermore, the wide channel bandwidth introduced by LTE needs to be considered.   

2 Proposal
Table 1 shows the proposed starting point. It defines the different uncertainty sources related to the multiprobe measurement in a high level. Details in TS34.114 could be reused for most of the uncertainty sources as they are, or slightly modified. Sources were the details are TBD, need further study.

The new uncertainty items are:
· Channel flatness error covers the possible uncertainties introduced by the wider channel bandwidth.   The test system may not have a flat response across the whole channel. Perhaps, this uncertainty term can be eliminated by following a similar approach as in 3GPP TS 36.521-1 Annex F.1.4 [3] that specifies a maximum allowed flatness for performance tests as opposed to an additional uncertainty.
· Fading channel emulator output uncertainty covers absolute output level and/or linearity, depending on the lab calibration technique.
· Channel model implementation. This contribution covers uncertainties caused by inability to reproduce the channels models as defined in [1]. Verification of the propagation environment in the lab is described in chapter 8.3 of [1]. 
Table 1 Measurement uncertainty budged for multiprobe method.

	Description of uncertainty contribution
	Details in 

	Stage 1, DUT measurement

	1)
Mismatch of transmitter chain (i.e. between probe 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 probe antenna cable
	TS 34.114

E.6

	4)
Uncertainty of the absolute antenna gain of the probe 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)
Channel flatness within LTE band 
	TBD

	9) Fading channel emulator output uncertainty
	TBD

	10) Channel model implementation
	TBD

	11)
Measurement distance:




	TBD

	12)
Quality of quiet zone 
	TS 34.114

E.10

	13)
DUT sensitivity drift
	TS 34.114

E.21

	14)
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 [4]
A.12.3

A.12.4



	15)
 sampling grid
	TBD

	16)
Random uncertainty (repeatability)



	TS 34.114

E.14

	Stage 2, Calibration measurement, network analyzer method, figure 7.5

	17)
Uncertainty of network analyzer 
	TS 34.114

E.15

	18)
Mismatch in the connection of transmitter chain (i.e. between probe antenna and NA)
	TS 34.114

E.1-E.2

	19)
Insertion loss of transmitter chain
	TS 34.114

E.3-E.5

	20)
Mismatch in the connection of calibration antenna
	TS 34.114

E.1

	21)
Influence of the calibration antenna feed cable
	TS 34.114

E.6

	22)
Influence of the probe antenna cable
	TS 34.114

E.6

	23)
Uncertainty of the absolute gain of the probe antenna
	TS 34.114

E.7

	24)
Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
	TS 34.114

E.16

	25)
Measurement distance:




	TBD

	26)
Quality of quiet zone
	TS 34.114

E.10


3 Conclusion 
A skeleton of a measurement uncertainty budget for multiprobe method was presented. 

Impacts of the new uncertainty sources on the test results as well as their strict definitions need further study. Some of the uncertainty contributions familiar from the TRS measurement also needs to be re-evaluated due to altered testing conditions.  This contribution proposes that the presented uncertainty budget is used a starting point when evaluating measurement uncertainty of multiprobe test method.
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