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1 Introduction

Proposals for handling results that do not reach the target throughput were discussed at the offline call #9 [1].
There were five opening proposals considered as follows and a sixth added on the call.
1. Substitution of upper limit 

For throughput curves that do not reach the target outage level substitute an upper value for the power. 
The upper limit should be fixed rather than test system dependent. This method does not work well for linear averaging.
2. Substitution based on extrapolation 

Similar to #1 but an attempt is made to extrapolate the target value based on slopes 
This approach is an improvement on the substitution fo a fixed value but it also has issues since curves may not be smooth and if there is little data above 70% or the curves are very flat the extrapolated value may not mean much.
3. Use max achieved throughput as the target 

For throughput curves not reaching the target use the maximum achieved throughput as the new 100% and take the target values from that reference point 
After much discussion it was proposed to drop this method.
4. Use 70% only 

Since all devices reached 70% just analyze the data for 70% only 
This is the simples approach and works for all the data collected by CATR but there is evidence of devices not reaching 70% in other tests so this approach would not work for longer term conformance testing. There is no agreement yet to drop to one outage leave. There is information in outage values above 70%
5. Ignore curves that don’t’ reach the target value but note how many do this 

Since there is no ideal way to substitute or extrapolate just record the number of case where the target is not met for future decision-making post harmonization.
One proposal is to note the number of cases of failure and assign a penalty per case to the final average.

New proposal:

6 Allow a finite number of exceptions

This is similar to what CTIA might propose which is to average only some of the curves (e.g. 10 out of 12) regardless of performance (take the best?) and only 2 are allowed to fail. This is not dissimilar to the approach used for some RF spurious emissions test where a fixed number of exceptions are required. This is an interesting approach however it needs careful evaluation of the exception criteria since it is clear that the problems with reaching 90% and 95% are not just one or two points per 12 azimuth angles but often all 12 will fail so then the exception could be by orientation. But then if that orientation is one of the three preferred ones what then?
3 Summary of proposals
1 The substation proposal has potential but is tied up with the decision on linear vs. invers averaging

2. Extrapolation has possibilities but the difficult cases might end up looking more like fixed substitution.

3. It was agreed to drop #3 for using achieved rather than theoretical due to the loss of important performance information.

4. Dropping back to one outage value of 70% is the simplest solution but again potentially relevant performance information is lost

5. ignoring problem curves and counting them then assigning a penalty has possibilities but agreeing on the penalty and number of allowed exceptions will be difficult

6. Allowing a finite number of exceptions follows the spurious emissions precedent. Agreeing how many when there may be 12 at one orientation is difficult.
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B.2
Measurement uncertainty budget contributors for two-stage method

Table B.2-1 Measurement uncertainty budget contributors for two-stage method 
	Description of uncertainty contribution
	Details in paragraph
	Probability
Distribution
	Divisor
	Comments

	Stage 1, DUT complex antenna pattern measurement (1st stage of two-stage method)

	1)
Mismatch of transmitter chain 
(i.e. between probe antenna and base station simulator) 
	TS 34.114 [4] E.1-E.2
	N
	1
	

	2)
Insertion loss of transmitter chain
	TS 34.114 E.3-E.5
	R
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	Systematic with Stage 1 (=> cancels)

	3)
Influence of the probe antenna cable
	TS 34.114 E.6
	R
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	Systematic with Stage 2 (=> cancels)

	4)
Uncertainty of the absolute antenna gain of the probe antenna
	TS 34.113 E.7
	R
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	Systematic with Stage 2 (=> cancels)

	5)
Base station simulator: uncertainty of the absolute output level
	TS 34.114 E.17,

TS 36.521-1 F.1.3 [12]
	R
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	Manufacturer's uncertainty specifications

	
	
	
	
	

	7)
DUT RSAP measurement uncertainty
	TR 37.978 10.1
	
	
	The RSAP measurement uncertainty is specified in terms of achieving monotonicity using the amplitude step size defined in TR 37.978 10.1

	8)
DUT RSARP measurement uncertainty
	 TR 37.978 10.2
	
	
	The RSARP measurement uncertainty is specified in terms of achieving monotonicity using the phase step size defined in TR 37.978 10.2

	
	
	
	
	

	10)
Measurement distance:

a)
offset of DUT phase centre from axis(es) of rotation


b)
mutual coupling between the DUT and the probe antenna


c)
phase curvature across the DUT
	TS 34.114 E.9
	R
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	11) Quality of quiet zone 
	TS 34.114 E.10
	N
	1
	Standard deviation of E-field in QZ measurement

	12
 Uncertainty related to the use of phantoms: (applicable when a phantom is used):

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

b)
Uncertainty related to the use of the Laptop Ground Plane phantom
	TR 25.914 [11]
A.12.3

A.12.4
	R
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	13)
 sampling grid
	TS 34.114 E.13
	N
	1
	

	14)
 Random uncertainty (repeatability)

- positioning uncertainty of the DUT against the SAM or DUT plugged into 


the Laptop Ground Plane phantom
	TS 34.114 E.14
	R
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	Stage 2, Calibration measurement, network analyzer method

	15)
 Uncertainty of network analyzer 
	TS 34.114 E.15
	R
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	Manufacturer's uncertainty calculator, covers NA setup

	16) Mismatch in the connection of transmitter chain (i.e. between probe antenna and NA)
	TS 34.114 E.1-E.2
	U
	[image: image9.wmf]2


	Taken in to account in NA setup uncertainty

	17)
 Insertion loss of transmitter chain
	TS 34.114 E.3-E.5
	R
	[image: image10.wmf]3


	Systematic with Stage 1 (=> cancels)

	18)
 Mismatch in the connection of calibration antenna
	TS 34.114 E.1
	R
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	Taken in to account in NA setup uncertainty

	19)
 Influence of the calibration antenna feed cable
	TS 34.114 E.6
	R
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	20)
 Influence of the probe antenna cable
	TS 34.114 E.6
	R
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	Systematic with Stage 1 (=> cancels)

	21)
 Uncertainty of the absolute gain of the probe antenna
	TS 34.114 E.7
	R
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	Systematic with Stage 1 (=> cancels)

	22) Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
	TS 34.114 E.16
	R
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	Calibration certificate

	23)
 Measurement distance:

a)
Offset of calibration antenna's phase centre from axis(es) of rotation


b)
Mutual coupling between the calibration antenna and the probe antenna


c)
Phase curvature across the calibration antenna
	TS 34.114 E.9
	R
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	24)
 Quality of quiet zone
	TS 34.114 E.10
	N
	1
	Standard deviation of E-field in QZ measurement

	Stage 3a, DUT throughput measurement (conducted 2nd stage of two-stage method)

	25a) Mismatch uncertainty between DUT antenna system radiated connectivity and 
DUT conducted mode test connectivity 
	TBD
	
	
	

	Non-linear effects in the receiver due to mismatch
	TBD
	
	
	

	26a) Insertion loss of transmitter chain
	TS 34.114 E.3-E.5
	R
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	27a) Base station simulator: uncertainty of the absolute output level
	TS 34.114 E.17,

TS 36.521-1 F.1.3 [12]
	R
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	Manufacturer's uncertainty specifications

	28a) LTE band channel flatness
	TBD
	
	
	

	29a) Application of antenna patterns into MIMO channel
	TBD
	
	
	

	30a) Channel emulator output uncertainty
	TBD
	R
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	Manufacturer's uncertainty specifications

	31a) Channel model implementation
	TBD
	
	
	

	32a) AWGN flatness within LTE band
	TBD
	
	
	

	33a) Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	TBD
	
	
	

	34a) Throughput measurement: output level step resolution
	TS 34.114 E.18
	R
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	35a) Statistical uncertainty of throughput measurement
	TS 34.114 E.19
	N
	1
	

	36a) Throughput data rate normalization
	TS 34.114 E.20
	N
	1
	

	Error associated with estimation of self de-sense using TBD method
	TBD
	TBD
	TBD
	

	Stage 3b, DUT throughput measurement (radiated 2nd stage of two-stage method)

	25b) Insertion loss of transmitter chain
	TS 34.114 E.3-E.5
	R
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	26b) Base station simulator: uncertainty of the absolute output level
	TS 34.114 E.17,

TS 36.521-1 F.1.3 [12]
	R
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	Manufacturer's uncertainty specifications

	
	
	
	
	

	28b) Application of antenna patterns into MIMO channel
	[0.1] dB
	
	
	

	29b) Channel emulator output uncertainty
	TBD
	R
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	Manufacturer's uncertainty specifications

	30b) Channel model implementation
	TBD
	
	
	

	31b) AWGN flatness within LTE band
	TBD
	
	
	

	32b) Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	TBD
	
	
	

	33b) Throughput measurement: output level step resolution
	TS 34.114 E.18
	R
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	34b) Statistical uncertainty of throughput measurement
	TS 34.114 E.19
	N
	1
	

	35b) Throughput data rate normalization
	TS 34.114 E.20
	N
	1
	

	36b) Impact of isolation in between radiated channels including clipping of the fading and 
impact of coupling between DUT antennas on achievable isolation
	[0.3] dB
	
	
	Impact on outage level @ [70] % throughput based on a minimum verified isolation level of [18] dB

	37b)
 Quality of quiet zone
	TS 34.114 E.10
	N
	1
	Standard deviation of E-field in QZ measurement


