Page 1



3GPP TSG-RAN WG5 Meeting #56 
(
R5-123965
Qingdao, P.R. China, 13-17 August 2012
	CR-Form-v10

	CHANGE REQUEST

	

	(

	34.114
	CR
	CRNum
	(

rev
	-
	(

Current version:
	11.1.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Introduction of Estimation of Measurement Uncertainty for LME & LEE

	
	

	Source to WG:
(

	ZTE

	Source to TSG:
(

	R5

	
	

	Work item code:
(

	UEAnt_FSTest_UEConTest
	
	Date: (

	2012-08-13

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	Currently, uncertainty contributions in measurements for LME and LEE is not specified

	
	

	Summary of change:
(

	The following changes were made:

· In section E the description of uncertainty contribution in TRP and TRS measurement was modified for Laptop Ground Plane phantom to be in alignment with specification 25.914 CR in contribution R4-123528

· In section E the description of uncertainty contribution in TRP and TRS measurement for reverberation chamber method was modified for Laptop Ground Plane phantom to be in alignment with specification 25.914 CR in contribution R4-123528

· In section E.14 the random uncertainty to include the Laptop Ground Plane phantom positioning uncertainty in random uncertainty was introduced to be in alignment with specification 25.914 CR in contribution R4-123528

· Addition of the uncertainty related to the use of Laptop Ground Plane phantom clause E.31 to be in alignment with specification 25.914 CR in contribution R4-123528
· Revisions from R5-123142 are below:

· Added editor’s note concerning estimation of measurement uncertainty
· Updated table E.3.b to include “or DUT plugged into the Laptop Ground Plane phantom)” in Stage 1, DUT measurement item 13

	
	

	Consequences if 
(

not approved:
	The LME and LEE measurements of radio performance for terminals on uncertainty contributions in measurements will remain missing

	
	

	Clauses affected:
(

	Annex E, Annex E.14, new Annex E.31

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


Annex E (normative):
Estimation of Measurement Uncertainty

Editor’s note: The following aspects are either missing or not yet determined:

· The uncertainty contributions in TRP/TRS measurement need clarity on when to use each type of phantom
Individual uncertainty contributions in the TRP and TRS measurements are discussed and evaluated in this Appendix. A technique for calculating the total measurement uncertainty is also presented. More detailed discussion on the uncertainty contributions can be found from [4].

The TRP/TRS measurement procedure can be considered to include two stages. In Stage 1 the actual measurement of the 3-D pattern of the Device Under Test (DUT) is performed. In Stage 2 the calibration of the absolute level of the DUT measurement results is performed by means of using a calibration antenna whose absolute gain/radiation efficiency is known at the frequencies of interest. The uncertainty contributions related to TRP are listed in Table E.1 and the contributions related to TRS are in Table A.2. The uncertainty contributions are analyzed in the following paragraphs.

The calculation of the uncertainty contribution is based on the ISO Guide to the expression of uncertainty in measurement. Each individual uncertainty is expressed by its Standard Deviation (termed here as ‘standard uncertainty’) and represented by symbol U. The uncertainty contributions can be classified to two categories: Type-A uncertainties, which are statistically determined e.g. by repeated measurements, and Type-B uncertainties, which are derived from existing data e.g. data sheets. Several individual uncertainties are common in Stage 1 and Stage 2 and therefore cancel.

The procedure of forming the uncertainty budget in TRP measurement is:

1)
Compile lists of individual uncertainty contributions for TRP measurement both in Stage 1 and Stage 2.

2)
Determine the standard uncertainty of each contribution by

a)
Determining the distribution of the uncertainty (Gaussian, U-shaped, rectangular, etc.)

b)
Determining the maximum value of each uncertainty (unless the distributions is Gaussian)

c)
Calculating the standard uncertainty by dividing the uncertainty by [image: image1.wmf]2

 if the distribution is U-shaped, and by [image: image2.wmf]3

 if the distribution is rectangular.
3)
Convert the units into decibel, if necessary.

4)
Combine all the standard uncertainties by the Root of the Sum of the Squares (RSS) method.

5)
Combine the total uncertainties in Stage 1 and Stage 2 also by the RSS method: [image: image3.wmf]2
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6)
Multiply the result by an expansion factor of 1.96 to derive expanded uncertainty at 95% confidence level: 1.96 * [image: image4.wmf]c

u

.

Example uncertainty budgets are presented in Tables E.5, E.6, E.7 and E.8.
Table E.1: Uncertainty contributions in TRP measurement

	
	

	

	
	

	
	

	
	

	
	

	
	

	



	

	
	

	
	

	



	

	
	

	
	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	



	

	
	


	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	1)
Mismatch of receiver chain (i.e. between probe antenna and measurement receiver)
	E.1-E.2

	2)
Insertion loss of receiver chain
	E.3-E.5

	3)
Influence of the probe antenna cable
	E.6

	4)
Uncertainty of the absolute antenna gain of the probe antenna
	E.7

	5)
Measurement Receiver: uncertainty of the absolute level
	E.8

	6) 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
	E.9

	7)
Quality of quiet zone
	E.10

	8)
DUT Tx-power drift
	E.11

	9)
Uncertainty related to the use of the SAM phantom:


a)
uncertainty from using different types of SAM phantom


b)
simulated tissue liquid uncertainty


c)
effect of the DUT holder
	E.12

	10) Coarse sampling grid
	E.13

	11) Random uncertainty (repeatability, including positioning uncertainty of the DUT against the SAM phantom or DUT plugged into the Laptop Ground Plane phantom)
	E.14

	12) Uncertainty related to the use of the Laptop Ground Plane phantom
	E.31

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

	13)
Uncertainty of network analyzer
	E.15

	14)
 Mismatch of receiver chain
	E.1-E.2

	15)
 Insertion loss of receiver chain
	E.3-E.5

	16)
 Mismatch in the connection of calibration antenna
	E.1

	17)
 Influence of the calibration antenna feed cable
	E.6

	18)
 Influence of the probe antenna cable
	E.6

	19)
 Uncertainty of the absolute gain of the probe antenna
	E.7

	20) Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	E.16

	21)
 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
	E.9

	22)
 Quality of quiet zone
	E.10


Table E.2: Uncertainty contributions in TRS measurement

	
	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	



	

	
	

	
	

	



	

	
	

	

	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	



	

	
	

	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	1)
Mismatch of transmitter chain (i.e. between probe antenna and base station simulator) 
	E.1-E.2

	2)
Insertion loss of transmitter chain
	E.3-E.5

	3)
Influence of the probe antenna cable
	E.6

	4)
Uncertainty of the absolute antenna gain of the probe antenna
	E.7

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

	6)
BER measurement: output level step resolution
	E.18

	7)
Statistical uncertainty of BER measurement
	E.19

	8)
BER data rate normalization
	E.20

	9)
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
	E.9

	10) Quality of quiet zone 
	E.10

	11)
 DUT sensitivity drift
	E.21

	12)
 Uncertainty related to the use of the SAM phantom:


a)
uncertainty from using different types of SAM phantom


b)
simulated tissue liquid uncertainty


c)
effect of the DUT holder
	E.12

	13)
 Coarse sampling grid
	E.13

	14)
 Random uncertainty (repeatability)


- positioning uncertainty of the DUT against the SAM or DUT plugged into the Laptop Ground Plane phantom
	E.14

	15) Uncertainty related to the use of the Laptop Ground Plane phantom
	E.31

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

	16)
 Uncertainty of network analyzer 
	E.15

	17)  Mismatch in the connection of transmitter chain (i.e. between probe antenna and NA)
	E.1-E.2

	18)
 Insertion loss of transmitter chain
	E.3-E.5

	19)
 Mismatch in the connection of calibration antenna
	E.1

	20)
 Influence of the calibration antenna feed cable
	E.6

	21)
 Influence of the probe antenna cable
	E.6

	22)
 Uncertainty of the absolute gain of the probe antenna
	E.7

	23) Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
	E.16

	24)
 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
	E.9

	25)
 Quality of quiet zone
	E.10



If a network analyzer is not available for calibration measurement and a spectrum analyzer or a power meter is used, Stage 2 errors in Tables 1 and 2 shall be replaced by Table 3.

--------------------------------------------------------- NEXT CHANGED SECTION--------------------------------------------

Table E.3.a: Uncertainty contributions in TRP measurement for reverberation chamber method

	
	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	



	

	
	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	1)
Mismatch of receiver chain (i.e. between fixed measurement antenna and measurement receiver)
	E.1-E.2

	2)
Insertion loss of receiver chain
	E.3-E.5

	3)
Influence of the fixed measurement antenna cable
	E.6

	4)
Uncertainty of the absolute antenna gain of the fixed measurement antenna
	E.7

	5)
Measurement Receiver: uncertainty of the absolute level
	E.8

	6) Chamber statistical ripple and repeatability
	E.26.A

	7)
Additional power loss in EUT chassis
	E.26.B

	8)
DUT Tx-power drift
	E.11

	9)
Uncertainty related to the use of the SAM phantom:


a)
uncertainty from using different types of SAM phantom


b)
simulated tissue liquid uncertainty


c)
effect of the DUT holder
	E.12

	10) Random uncertainty (repeatability, including positioning uncertainty of the DUT against the SAM phantom or DUT plugged into the Laptop Ground Plane phantom)
	E.14

	11) Uncertainty related to the use of the Laptop Ground Plane phantom
	E.31

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

	12) Uncertainty of network analyzer
	E.15

	13)
 Mismatch of receiver chain
	E.1-E.2

	14)
 Insertion loss of receiver chain
	E.3-E.5

	15)
 Mismatch in the connection of calibration antenna
	E.1

	16)
 Influence of the calibration antenna feed cable
	E.6

	17)
 Influence of the fixed measurement antenna cable
	E.6

	18)
 Uncertainty of the absolute gain of the fixed measurement antenna
	E.7

	19) Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	E.16

	20)
 Chamber statistical ripple and repeatability
	E.26.A


Table E.3.b: Uncertainty contributions in TRS measurement for reverberation chamber method.

	
	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	



	

	

	

	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	Description of uncertainty contribution
	Details in paragraph

	Stage 1, DUT measurement

	1)
Mismatch of transmitter chain (i.e. between fixed measurement antenna and base station simulator) 
	E.1-E.2

	2)
Insertion loss of transmitter chain
	E.3-E.5

	3)
Influence of the fixed measurement antenna cable
	E.6

	4)
Uncertainty of the absolute antenna gain of the fixed measurement antenna
	E.7

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

	6)
BER measurement: output level step resolution
	E.18

	7)
Statistical uncertainty of BER measurement
	E.19

	8)
BER data rate normalization
	E.20

	9)  Chamber statistical ripple and repeatability
	E.26.A

	10) Additional power loss in EUT chassis
	E.26.B

	11) DUT sensitivity drift
	E.21

	12) Uncertainty related to the use of the SAM phantom:


a)
uncertainty from using different types of SAM phantom


b)
simulated tissue liquid uncertainty


c)
effect of the DUT holder
	E.12

	13)
 Random uncertainty (repeatability)


- positioning uncertainty of the DUT against the SAM or DUT plugged into the Laptop Ground Plane phantom)
	E.14

	14) Uncertainty related to the use of the Laptop Ground Plane phantom
	E.31

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

	15)
Uncertainty of network analyzer
	E.15

	16)
 Mismatch of receiver chain
	E.1-E.2

	17)
Insertion loss of receiver chain
	E.3-E.5

	18) Mismatch in the connection of calibration antenna
	E.1

	19) Influence of the calibration antenna feed cable
	E.6

	20) Influence of the fixed measurement antenna cable
	E.6

	21)
Uncertainty of the absolute gain of the fixed measurement antenna
	E.7

	22)
Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	E.16

	23)
Chamber statistical ripple and repeatability
	E.26.A


If a network analyzer is not available for calibration measurement and a spectrum analyzer or a power meter is used, Stage 2 errors in Tables 1 and 2 shall be replaced by Table 3.

--------------------------------------------------------- NEXT CHANGED SECTION--------------------------------------------

E.14
Random uncertainty

The random uncertainty characterizes the undefined and miscellaneous effects which cannot be forecasted. One can estimate this type of uncertainty with a repeatability test by making a series of repeated measurement with a reference DUT without changing anything in the measurement set-up.

The random uncertainty differs from one laboratory to another. Moreover, each DUT has its own electromagnetic behaviour and random uncertainty. Some uncertainty also occurs from the positioning of the DUT against the SAM phantom, as the DUT cannot be attached exactly in the same way every time. This uncertainty depends on how much the DUT's position against the SAM phantom varies from the specified "cheek" position. It is noted that the uncertainty of the phone positioning depends on the phone holder and the measurement operator and is in fact difficult to distinguish from random uncertainty. Some uncertainty also occurs from the positioning of the DUT plugged into the Laptop Ground Plane phantom, as the DUT may not be plugged into the USB connector and positioned exactly in the same way every time. This uncertainty depends on how much the DUT's position plugged into the Laptop Ground Plane phantom varies from the specified plug-in position. Therefore, the positioning uncertainty is included in random uncertainty.

To estimate this uncertaintyfor the SAM phantom, it is suggested to perform at least five evaluations of TRP/TRS for the cheek right position whereby the device shall be dismounted and newly positioned with a fully charged battery before each tests. This measurement set has to be carried out in mid channel of each frequency band, for at least three phones with different type of mechanical design. The values have to be normalized by the mean for each measurement set. As a result the uncertainty contribution entered to uncertainty budget is the difference between the maximum and minimum normalized value.
To estimate this uncertainty for the Laptop Ground Plane phantom, it is suggested to perform at least five evaluations of TRP/TRS for the plug-in position whereby the device shall be dismounted and newly positioned before each tests. This measurement set has to be carried out in mid channel of each frequency band, for at least three USBs with different type of mechanical design. The values have to be normalized by the mean for each measurement set. As a result the uncertainty contribution entered to uncertainty budget is the difference between the maximum and minimum normalized value. 
--------------------------------------------------------- NEXT CHANGED SECTION--------------------------------------------

E.31
Uncertainty related to the use of Laptop Ground Plane phantom

E.31.1
Uncertainty from using different types of Laptop Ground Plane phantom 

This uncertainty contribution originates from the fact that different laboratories may use different variations of Laptop Ground Plane phantom. Based on Section A.1.2, the standard Laptop Ground Plane is the specified phantom. 
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