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Annex F (normative):
General test conditions and declarations

The requirements of this clause apply to all applicable tests in the present document.

Many of the tests in the present document measure a parameter relative to a value that is not fully specified in the UE specifications. For these tests, the Minimum Requirement is determined relative to a nominal value specified by the manufacturer.

When specified in a test, the manufacturer shall declare the nominal value of a parameter, or whether an option is supported.

.In all the relevant clauses in this clause all Bit Error Ratio (BER), Block Error Ratio (BLER) measurements shall be carried out according to the general rules for statistical testing in annex F.6.

F.1
Acceptable uncertainty of Test System

The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95% is the measurement uncertainty tolerance interval for a specific measurement that contains 95% of the performance of a population of test equipment.

For RF tests it should be noted that the uncertainties in clause F.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.
F.1.1
Measurement of test environments

The measurement accuracy of the UE test environments defined in Annex G, Test environments shall be.

-
Pressure
5 kPa.
-
Temperature
2 degrees.
-
Relative Humidity
5 %.
-
DC Voltage
1,0 %.

-
AC Voltage
1,5 %.

-
Vibration
10 %.

-
Vibration frequency
0,1 Hz.

The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.

F.1.2
Measurement of transmitter

Table F.1.2: Maximum Test System Uncertainty for transmitter tests

	Clause
	Maximum Test System Uncertainty

	5.2 UE Maximum Output Power
	0.7 dB

	5.3 Frequency Stability
	± 10Hz

	5.4.1 Uplink power control 
	Relative

0.3] dB

	5.4.2 Minimum Transmit Power
	1.0 dB

	5.4.3 Transmit OFF Power
	1.5 dB

	5.4.4 Transmit ON/OFF Power
	TBD

	5.4.5 Out-of-synchronisation handling of output power
	0,4 dB

	5.5.1 Occupied Bandwidth
	100 kHz

	5.5.2.1 Spectrum emission mask 
	1.5 dB



	5.5.2.2 ACLR


	0,8 dB

	5.5.3 Spurious emissions
	2.0 dB for UE and coexistenece bands for results > ‑60 dBm

3.0 dB for results < -60 dBm

Outside above:

f2.2GHz : ± 1.5 dB

2.2 GHz < f 4 GHz :

± 2.0 dB

f > 4 GHz : ±4.0 dB

	5.6 Transmit intermodulation: 
	Will be based on BS, need to work out freq and level ranges.

	5.7.1 Transmit modulation: EVM
	±2.5 %

	5.7.2 Transmit modulation: peak code domain error
	±1 dB


F.1.3
Measurement of receiver

Table F.1.3 Maximum Test System Uncertainty for receiver tests

	Clause
	Maximum Test System Uncertainty

	6.2 Reference Sensitivity Level
	± 0.7 dB

	6.3 maximum input level:
	TBD

	6.4 Adjacent Channel Selectivity (ACS)
	Overall system uncertainty

± 1.1 dB



	6.5 Blocking Characteristics (3,84 Mcps TDD option)
	Using ± 0.7 dB for signal and interferer as currently defined, and 68 dB ACLR @ 10 MHz.System error with f <15 MHz offset:

± 1.4 dB 
f >= 15 MHz offset and f  2.2 GHz: ± 1.0 dB 
2.2 GHz < f 4 GHz : ±1.7 dB

f > 4 GHz: ±3.1 dB

	6.5 Blocking Characteristics (1,28 Mcps TDD option)
	Using ± 0.7 dB for signal and interferer as currently defined, and 68 dB ACLR @ 3,2 MHz.System error with f <4,8 MHz offset:

± 1.4 dB 
f >= 4,8 MHz offset and f  2.2 GHz: ± 1.0 dB 
2.2 GHz < f 4 GHz : ±1.7 dB

f > 4 GHz: ±3.1 dB

	6.6 Spurious Response
	f < 2.2 GHz: ±1.0dB

2.2 < f < 4GHz: ±1.7dB

f > 4 GHz: ±3.1dB

	6.7 Intermodulation Characteristics
	± 1.3 dB
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(Using CW interferer ±0.5 dB,

modulated interferer ±0.5 dB,

wanted signal ±0.7 dB)

	6.8 Spurious Emissions
	3.0 dB for UE receive band

Outside above:

f2.2GHz : ± 2.0dB

2.2 GHz < f 4 GHz : ± 2.0 dB

f > 4 GHz : ±4.0 dB


F.1.4
Performance requirement

Table F.1.4 Maximum Test System Uncertainty for Performance Requirements

	Clause
	Maximum Test System Uncertainty

	7.6 Uplink Power Control
	0.3 dB (relative tolerance for 10 dB stepsize)


F.1.5
Requirements for support of RRM

TBD

F.1.6
Performance requirement (HSDPA)

Table F.1.6: Maximum Test System Uncertainty for Performance Requirements (HSDPA)

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	9.3.1 HS-DSCH throughput for Fixed Reference Channels
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±0.6  dB
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               ±0.1 dB
	0.1 dB uncertainty in Ec/Ior ratio
Worst case gain uncertainty due to the fader from the calibrated static profile is ±0.5 dB per output

In addition the same ±0.3 dB [image: image5.wmf]oc
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 ratio error as 7.2.

These are uncorrelated so can be RSS.
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 is (0.52 + 0.32) 0.5 = 0.6 dB

	9.3.2 HS-DSCH throughput for Variable Reference Channels
	Same as 9.3.1
	Same as 9.3.1

	9.3.3 Reporting of HS-DSCH Channel Quality Indicator
	No test system uncertainty applied
	

	9.3.4 HS-SCCH Detection Performance
	Same as 9.3.1
	Same as 9.3.1


F.2
Test Tolerances (This clause is informative)

The Test Tolerances defined in this clause have been used to relax the Minimum Requirements in the present document to derive the Test Requirements.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).

F.2.1
Transmitter

Table F.2.1 Test Tolerances for transmitter tests.

	Clause
	Test Tolerance

	5.2 Maximum Output Power
	0,7 dB 

	5.3 UE Frequency Stability
	10 Hz 

	5.4.1.1 Uplink Power Control, Initial Accuracy
	+1,0 dB

	5.4.1.2 Uplink Power Control, differential Accuracy
	1dB step:
0,1 dB

2 dB step:
0,15 dB

3dB step:
0,2 dB

10 dB step:
0,5 dB

20 dB step:
0,7 dB

30 dB step:
0,7 dB

>30 dB step:
1,0 dB

	5.4.1.3 Open Loop Power Control
	+1,0 dB

	5.4.2 Minimum Transmit Power
	1,0 dB

	5.4.5 Out-of-synchronisation handling of output power: 
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	0,4 dB

	5.4.5 Out-of-synchronisation handling of output power: transmit ON/OFF time
	0 ms 

	5.5.1 Transmit OFF power
	1,5 dB

	5.5.1 Occupied Bandwidth
	0 kHz

	5.5.2.1 Spectrum emission mask
	1,5 dB

	5.5.2.2 Adjacent Channel Leakage Power Ratio (ACLR)
	0.8 dB 

	5.5.3 Spurious Emissions
	0 dB 

	5.6 Transmit Intermodulation
	0 dB 

	5.7.1 Error Vector Magnitude
	0%

	5.7.2 Peak code domain error
	1,0 dB


NOTE: 
Unless explicitly specified test tolerances are set to be equal in the case of 3,84 Mcps TDD Option as well as in the case of 1,28 Mcps TDD Option.

F.2.2
Receiver

Table F.2.2 Test Tolerances for receiver tests.

	Clause
	Test Tolerance

	6.2 Reference sensitivity level
	0.7 dB 

	6.4 Adjacent channel selectivity


	0 dB 

	6.5 Blocking characteristics


	0 dB 

	6.6 Spurious Response
	0 dB 

	6.7 Intermodulation Characteristics


	0 dB 

	6.8 Spurious emissions
	0 dB 


NOTE: 
Unless explicitly specified test tolerances are set to be equal in the case of 3,84 Mcps TDD Option as well as in the case of 1,28 Mcps TDD Option.

F.2.3
Performance requirements

Table F.2.3 Test Tolerances for Performance Requirements.

	Clause
	Test Tolerance

	7.2, Demodulation in Static Propagation Condition
	

	7.3, Demodulation of DCH in Multiplath Fading conditions
	

	7.4, Base Station Transmit diversity modes
	

	7.6 Uplink Power Control
	0.5 dB (relative tolerance for 10 dB stepsize)


F.2.4
Requirements for support of RRM

F.2.4.1
TDD/TDD Cell Reselection on intra-frequency cells

F.2.4.1.1
3,84 Mcps TDD Option

Void.

F.2.4.1.2
1,28 Mcps Option

The test tolerances TT1 and TT2 given in table 8.2.3.1.5.2 shall not exceed [0,2 dB] for the interacting cells 1, 2 and [0,7 dB] for the additional (e.g. noniteracting) cells 3-6, respectively with a DRX cycle length given in table F.2.4.1A.

Table F.2.4.1A: TmeasureNTDD, TevaluateNTDD, TmeasureTDD, TevaluateTDD, TmeasureFDD, TevaluateFDD and TmeasureGSM (1,28 Mcps TDD Option)

	DRX cycle length [s]
	Nserv [number of successive measurements]
	TmeasureNTDD [s] (number of DRX cycles)
	TevaluateNTDD [s] (number of DRX cycles)
	TmeasureTDD [s] (number of DRX cycles)
	TevaluateTDD [s] (number of DRX cycles)

	0,08
	4
	0,64 (8 DRX cycles)
	2,56 (32 DRX cycles)
	0,64 (8 DRX cycles)
	2,56 (32 DRX cycles)

	0,16
	4
	0,64 (4)
	2,56 (16)
	0,64 (4)
	2,56 (16)

	0,32
	4
	1,28 (4)
	5,12 (16)
	1,28 (4)
	5,12 (16)

	0,64
	4
	1,28 (2)
	5,12 (8)
	1,28 (2)
	5,12 (8)

	1,28
	2
	1,28 (1)
	6,4 (5)
	1,28 (1)
	6,4 (5)

	2,56
	2
	2,56 (1)
	7,68 (3) 
	2,56 (1)
	7,68 (3) 

	5,12
	1
	5,12 (1)
	10,24 (2)
	5,12 (1)
	10,24 (2)


NOTE:
In idle mode, UE shall support DRX cycles lengths 0.64, 1,28, 2.56 and 5.12 s.
F.2.4.1.3
7,68 Mcps TDD Option

Void
F.2.5
Performance requirements (HSDPA)

Table F.2.5: Test Tolerances for Performance Requirements (HSDPA).

	Clause
	Test Tolerance

	9.3.1 HS-DSCH throughput for Fixed Reference Channels
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0.1 dB for Ec/Ior

	9.3.2 HS-DSCH throughput for Variable Reference Channels
	Same as 9.3.1

	9.3.3 Reporting of HS-DSCH Channel Quality Indicator
	No test tolerances applied

	9.3.4 HS-SCCH Detection Performance
	Same as 9.3.1


F.3
Interpretation of measurement results

The measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in ETR 273 Part 1 sub-part 2 clause 6.5.
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report. 

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause F.1 of the present document.

If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause F.1, it is still permitted to use this apparatus provided that an adjustment is made value as follows.

Any additional uncertainty in the Test System over and above that specified in clause F.1 shall be used to tighten the Test Requirement – making the test harder to pass. (For some tests e.g. receiver tests, this may require modification of stimulus signals). This procedure will ensure that a Test System not compliant with clause F.1does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause F.1 had been used.

F.4
Derivation of Test Requirements (This clause is informative)

The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in clause F.2. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in table F.4.

Table F.4. Derivation of Test Requirements

	Test 
	Minimum Requirement in TS 25.102
	Test Tolerance
(TT)
	Test Requirement in TS 34.122

	5.2 Maximum Output Power


	Power single code

Power class 1 (30 dBm)

Tolerance = +1/-3 dB

Power class 2 (24 dBm) 
Tolerance = +1/-3 dB

Power class 3 (21 dBm) 
Tolerance = +2/-2 dB

Power multi code

Power class 2 (21 dBm) 
Tolerance = +1/-3 dB

Power class 3 (18 dBm) 
Tolerance = ±2 dB

Power class 4 (10 dBm)

Tolerance = ± 4 dB
	0.7 dB
	Formula: Upper Tolerance limit + TT

Lower Tolerance limit – TT

For power classes 1 and 2 (single and multi):

Upper Tolerance limit = +1.7 dB
Lower Tolerance limit = -3.7 dB

For power class 3 (single and milti):

Upper Tolerance limit = +2.7 dB
Lower Tolerance limit = -2.7 dB

For power class 4 (single and multi)

Upper Tolerance limit = +4.7 dB

Lower Tolerance limit = -4.7 dB

	5.3 UE Frequency Stability


	The UE modulated carrier frequency shall be accurate to within 0.1 ppm compared to the carrier frequency received from the Node B.
	10 Hz
	Formula: modulated carrier frequency error + TT

modulated carrier frequency error = (0.1 ppm + 10 Hz).

	5.4.1.1 Uplink Power Control, Initial accuracy
	9dB normal conditions

12dB extreme conditions
	1.0 dB
	Formula: Upper Tolerance limit + TT

  Lower Tolerance limit – TT

Nominal expected TX power

10dB (normal conditions)

13dB (extreme conditions)

	5.4.1.2 Uplink Power Control, differential accuracy
	SIR Target            Pow Step Tol

<1 dB                             0.5 dB

<2dB                              1 dB

<3 dB                             1.5 dB

<10 dB                           2 dB

<20dB                            4 dB

<30 dB                           6 dB

> 30 dB                          9 dB
	TT

0.1 dB

0.15 dB

0.2 dB

0.5 dB

0.7 dB

0.7 dB

1.0 dB
	Formula: Upper Tolerance limit + TT

  Lower Tolerance limit – TT



	5.4.1.3 Open Loop Power Control
	9dB normal conditions

12dB extreme conditions
	1.0 dB
	Formula: Upper Tolerance limit + TT

  Lower Tolerance limit – TT

Nominal expected TX power

10dB (normal conditions)

13dB (extreme conditions)

	5.4.2 Minimum Transmit Power


	UE minimum transmit power shall be less than –44 dBm
	1.0 dB
	Formula: 
UE minimum transmit power + TT

UE minimum transmit power = –43 dBm

	5.4.5 Out-of-synchronisation handling of output power: 
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 levels

before A –4.6 dB

AB: -10 dB
BD: -16 dB
DE: -12 dB
EF: -6 dB

transmit ON/OFF time
200ms
	0,4 dB
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0 ms for timing measurement 
	Formulas:
Ratio between A and B + TT
Ratio between B and D - TT 
Ratio between D and E - TT
Ratio between E and F + TT
transmit ON/OFF time + TT timing 
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 levels:

Before A: -4.6
AB: -10 + 0,4 dB
BD: -16 – 0,4 dB
DE: -12 - 0,4 dB
EF: -6 + 0,4 dB

Uncertainty of OFF power measurement is handled by Transmit OFF power test and uncertainty of ON power measurement is handled by Minimum output power test.transmit ON/OFF time
200ms

	5.5.1 Transmit OFF power


	Transmit OFF power shall be less than –65 dBm
	1.5 dB
	Formula: Transmit OFF power + TT

Transmit OFF power = –63.5 dBm

	5.5.1 Occupied Bandwidth


	The occupied channel bandwidth shall be less than 5 MHz based on a chip rate of 3,84 Mcps.
	0 kHz
	Formula: occupied channel bandwitdh: + TT

occupied channel bandwidth = 5.0 MHz

	5.5.2.1 Spectrum emission mask


	Minimum requirement defined in TS25.101 table 6.10.

The lower limit shall be (50 dBm / 3,84 MHz or which ever is higher.


	1.5 dB
	Formula: Minimum requirement + TT

Lower limit + TT

Add 1.5 to Minimum requirement entries in TS25.101 table 6.10

The lower limit shall be (48.5 dBm / 3,84 MHz or which ever is higher.

	5.5.2.2 Adjacent Channel Leakage Power Ratio (ACLR)


	Power Classes 2 and 3:

UE channel +5 MHz or -5 MHz,  ACLR limit: 33 dB

UE channel +10 MHz or -10 MHz, ACLR limit: 43 dB 


	0.8 dB
	Formula: ACLR limit - TT

Power Classes 2 and 3:

UE channel +5 MHz or -5 MHz, ACLR limit: 32.2 dB

UE channel +10 MHz or -10 MHz, ACLR limit: 42.2 dB 

	5.5.3 Spurious Emissions


	
	
	Formula: Minimum Requirement+ TT

Add zero to all the values of Minimum Requirements in table 5.5.3

	
	Frequency Band
	Minimum Requirement
	
	Frequency Band
	Minimum Requirement

	
	9 kHz  f < 150 kHz
	36dBm

/1kHz
	0 dB
	9kHz ( f ( 1GHz
	36dBm

/1kHz

	
	150 kHz  f < 30 MHz
	36dBm

/10kHz
	0 dB
	150 kHz  f < 30 MHz
	36dBm

/10kHz

	
	30 MHz  f < 1000 MHz
	36dBm

/100kHz
	0 dB
	30 MHz  f < 1000 MHz
	36dBm

/100kHz

	
	1 GHz  f < 12.75 GHz
	30dBm

/1MHz
	0 dB
	1 GHz  f < 2.2 GHz
	30dBm

/1MHz

	
	
	
	0 dB
	2.2 GHz  f < 4 GHz
	30dBm

/1MHz

	
	
	
	0 dB
	4 GHz  f < 12.75 GHz
	30dBm

/1MHz

	
	925 MHz < f < 935 MHz
	67dBm

/100kHz
	0 dB
	925 MHz < f < 935 MHz
	67dBm

/100kHz

	
	935 MHz  960 MHz f 
	79dBm

/100kHz
	0 dB
	935 MHz  960 MHz f 
	79dBm

/100kHz

	
	1805 MHz < f  1880 MHz
	71dBm

/100kHz
	0 dB
	1805 MHz < f  1880 MHz
	71dBm

/100kHz

	
	1884.5 MHz  1919.6  MHz f 
	41dBm*

/300kHz
	0 dB
	1884.5  MHz  1919.6 MHz f 
	41dBm*

/300kHz

	5.6 Transmit Intermodulation


	Intermodulation Product

5MHz
       -31 dBc
10MHz
 -41 dBc
	0 dB 
	Formula: Intermodulation Product + TT

Intermodulation Product

5MHz  
-31 dBc
10MHz
-41 dBc

	5.7.1 Error Vector Magnitude
	The Error Vector Magnitude shall not exceed 17.5 %
	0%
	Formula: EVM limit + TT

EVM limit = 17.5 %

	5.7.2 Peak code domain error
	The peak code domain error shall not exceed  -21dB
	1.0 dB
	Formula: Peak code domain error + TT

Peak code domain error = -20 dB

	6.2 Reference sensitivity level


	Îor = -105 dBm / 3,84 MHz

BER limit = 0.001
	0.7 dB
	Formula:   Îor+ T


BER limit unchanged

Îor = 


-104.3 dBm / 3,84 MHz



	6.4 Adjacent Channel Selectivity


	Îor = -91 dBm / 3,84 MHz
Ioac (modulated) = -52 dBm/3,84 MHz
BER limit = 0.001
	0 dB
	Formula: Îor unchanged

                Ioac - TT


BER limit unchanged

Ioac = -52 dBm/3,84 MHz

	6.5 Blocking Characteristics


	See table 6.5.2a and 6.5.2b. in TS34.122

BER limit = 0.001
	0 dB
	Formula:
I blocking (modulated) - TT (dBm/3,84MHz)

I blocking (CW) - TT (dBm)

BER limit unchanged



	6.6 Spurious Response


	Iblocking(CW) –44 dBm

Fuw:
Spurious response frequencies

BER limit = 0.001
	0 dB
	Formula: I blocking (CW) - TT (dBm)

Fuw unchanged

BER limit unchanged

Iblocking(CW) -44 dBm



	6.7 Intermodulation Characteristics


	Iouw1 (CW)           -46 dBm

Iouw2 (modulated) –46 dBm / 3,84 MHz

Fuw1 (offset)
10
MHz

Fuw2 (offset)
20
MHz

BER limit = 0.001
	0 dB
	Formula: TBD
BER limit unchanged.


	6.8 Spurious 

Emissions


	
	
	Formula: Maximum level+ TT

Add zero to all the values of Maximum Level in table 6.8.1.

	
	Frequency Band
	Maximum level
	
	Frequency Band
	Maximum level

	
	9kHz ( f ( 1GHz
	-57dBm
/100kHz
	0 dB


	9kHz ( f ( 1GHz
	-57dBm
/100kHz

	
	1.9-1.92 GHz

2.01-2.025GHz

2.11-2.170GHz
	-60 dBm / 3,84MHz
	0 dB


	1.9-1.92 GHz

2.01-2.025GHz

2.11-2.170GHz
	-60 dBm / 3,84MHz

	
	1 –1.9GHz,

1.92–2.01 GHz

2.025–2.11GHz
	-47 dBm/1MHz
	0 dB


	1  –1.9GHz,

1.92–2.01 GHz

2.025–2.11GHz
	-47 dBm/1MHz

	
	1GHz ( f ( 12.75GHz
	-47dBm
 /1MHz
	0 dB
	1GHz ( f ( 2.2GHz
	-47dBm
 /1MHz

	
	
	
	
	
	

	
	
	
	0 dB
	2.2GHz ( f ( 4GHz
	-47dBm
 /1MHz

	
	
	
	0 dB
	4GHz ( f ( 12.75GHz
	-47dBm
 /1MHz

	7.6 Downlink Power Control
	
	TS #1,9
	TS #7,14
	0.5 dB for 10 dB change in output power, 0 otherwise.
	Formula for 10 dB change in transmit power: Upper Tolerance limit + TT

Lower Tolerance limit – TT 



	
	1st frame
	15 ±4.0 dBm
	5 ±0.5 dBm
	
	

	
	2nd frame
	15 ±4.0 dBm
	15 ±4.0 dBm
	
	

	9.3.1 HS-DSCH throughput for Fixed Reference Channels 
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	Formulas:
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	9.3.2 HS-DSCH throughput for Variable Reference Channels
	[image: image20.wmf]or

c

I

E

 -10dB

[image: image21.wmf]oc

I

 = -60 dBm

[image: image22.wmf]oc

or

I

I

ˆ

 =  8 and 10 dB
	0.1 dB
for [image: image23.wmf]or

c

I

E


0.6 dB for [image: image24.wmf]oc

or

I

I

ˆ


	Formulas:
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	9.3.3 Reporting of HS-DSCH Channel Quality Indicator
	
	No test tolerances applied
	

	9.3.4 HS-SCCH Detection Performance
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	*
Applicable for transmission in 2010-2025 MHz as defined in subclause 4.2 (a).


F.5 
Acceptable uncertainty of Test Equipment (This clause is informative)

This informative clause specifies the critical parameters of the components of an overall Test System (e.g. Signal generators, Signal Analyzers etc.) which are necessary when assembling a Test System that complies with clause F.1 Acceptable Uncertainty of Test System. These Test Equipment parameters are fundamental to the accuracy of the overall Test System and are unlikely to be improved upon through System Calibration.

F.5.1
Transmitter measurements 

Table F.5.1 Equipment accuracy for transmitter measurements

	Test
	Equipment accuracy
	Test conditions

	5.2 UE Maximum Output Power


	Not applicable
	

	5.3 Frequency Stability
	± 10Hz 
	

	5.4.1 Uplink power control 
	
	

	5.4.2 Minimum Transmit Power
	
	

	5.4.3 Transmit OFF Power
	
	

	5.4.4 Transmit ON/OFF Power
	
	

	5.4.5 Out-of-synchronisation handling of output power[image: image36.wmf]or
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_


	
	

	5.4.5 Out-of-synchronisation handling of output power: transmit ON/OFF time
	
	

	5.5.1 Occupied Bandwidth
	100 kHz
	

	5.5.2.1 Spectrum emission mask 
	Not applicable
	

	5.5.2.2 ACLR


	
	

	5.5.3 Spurious emissions
	
	

	5.5.3 Spurious emissions: additional
	
	

	5.6 Transmit intermodulation: 
	Not applicable
	

	5.7.1 Transmit modulation: EVM
	2.5 %
	

	5.7.2 Transmit modulation: peak code domain error
	±[1 dB]
	


F.5.2
Receiver measurements

Table F.5.2 Equipment accuracy for receiver measurements

	Clause
	Equipment accuracy
	Test conditions

	6.2 Reference Sensitivity Level
	Not applicable
	

	6.3 maximum input level:
	Not applicable
	

	6.4 Adjacent Channel Selectivity (ACS)
	Not applicable
	

	6.5 Blocking Characteristics
	Not applicable
	

	6.6 Spurious Responce
	Not applicable
	

	6.7 Intermodulation Characteristics
	Not applicable
	

	6.8 Spurious Emissions
	Not applicable
	


F.5.3
Performance measurements

Table G.3 Equipment accuracy for performance measurements

	Clause
	Equipment accuracy
	Test conditions

	TBD
	TBD
	


F.5.5
Performance measurements (HSDPA)

Table F.5.5: Equipment accuracy for performance measurements (HSDPA)

	Clause
	Equipment accuracy
	Test conditions

	9.3.1 HS-DSCH throughput for Fixed Reference Channels
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±0.1 dB
	-10 and -9.5dB

	9.3.2 HS-DSCH throughput for Variable Reference Channels
	Same as 9.3.1
	-10dB

	9.3.3 Reporting of HS-DSCH Channel Quality Indicator
	Same as 9.3.1
	-10dB

	9.3.4 HS-SCCH Detection Performance
	Same as 9.3.1
	-10dB


F.6
General rules for statistical testing

F.6.1
Statistical testing of receiver BER/BLER performance

F.6.1.1
Error Definition

1)
Bit Error Ratio (BER)


The Bit Error Ratio is defined as the ratio of the bits wrongly received to all data bits sent. The bits are the information bits above the convolutional/turbo decoder

2)
Block Error Ratio (BLER)


A Block Error Ratio is defined as the ratio of the number of erroneous blocks received to the total number of blocks sent. An erroneous block is defined as a Transport Block, the cyclic redundancy check (CRC) of which is wrong.

F.6.1.2
Test Method

Each test is performed in the following manner:

a)
Setup the required test conditions.

b)
Record the number of samples tested and the number of occurred events (bit error or block error)

c)
Stop the test at a stop criterion which is minimum test time or an early pass or an early fail event.

d)
Once the test is stopped decide according to the pass fail decision rules ( subclause F.6.1.7)

F.6.1.3
Test Criteria

The test shall fulfil the following requirements:

a)
good pass fail decision

1)
to keep reasonably low the probability (risk) of passing a bad unit for each individual test;

2)
to have high probability of passing a good unit for each individual test;

b)
good balance between test time and statistical significance
3)
to perform measurements with a high degree of statistical significance;

4)
to keep the test time as low as possible.

F.6.1.4
Calculation assumptions 

F.6.1.4.1
Statistical independence 

It is assumed, that error events are rare (lim BER BLER ( 0) independent statistical events. However the memory of the convolutional /turbo coder is terminated after one TTI. Samples and errors are summed up every TTI. So the assumption of independent error events is justified. 
In the BLER test with fading there is the memory of the multipath fading channel which interferes the statistical independence. A minimum test time is introduced to average fluctuations of the multipath fading channel. So the assumption of independent error events is justified approximately.
F.6.1.4.2
Applied formulas
The formulas, applied to describe the BER BLER test, are primarily based on the following experiment:

(1) After having observed a certain number of errors (ne) the number of samples are counted to calculate BER BLER.

Provisions are made (note 1) such that the complementary experiment is valid as well:

(2) After a certain number of samples (ns) the number of errors, occurred, are counted to calculate BER BLER.

Experiment (1) stipulates to use the following Chi Square Distribution with degree of freedom ne: 2*dchisq(2*NE,2*ne) for all calculations.
Experiment (2) stipulates to use the Poisson Distribution: dpois(ne,NE)

(NE: average of the distribution)
To determine the early stop conditions, the following inverse cumulative operation is applied:

0.5 * qchisq(D,2*ne). This is applicable for experiment (1) and (2).

D: wrong decision risk per test step

Note:
other inverse cumulative operations are available, however only this is suited for experiment (1) and (2).

F.6.1.4.3
Test procedure

The test procedure is as follows:

During a running measurement for a UE ns (number of samples) and ne (number of errors) are accumulated and from this the preliminary BER BLER is calculated. Then new samples up to the next error are taken. The entire past and the new samples are basis for the next preliminary BER BLER. Depending on the result at every step, the UE can pass, can fail or must continue the test.

As early pass- and early fail-UEs leave the statistical totality under consideration, the experimental conditions are changed every step resulting in a distribution that is truncated more and more towards the end of the entire test. Such a distribution can not any more be handled analytically. The unchanged distribution is used as an approximation to calculate the early fail and early pass bounds.

F.6.1.5
Definition of good pass fail decision

This is defined by the probability of wrong decision F at the end of the test. The probability of a correct decision is 1-F.

The probability (risk) to fail a good DUT shall be ≤ F according to the following definition: A DUT is failed, accepting a probability of ≤ Fthat the DUT is still better than the specified error ratio (Test requirement).

The probability to pass a bad DUT shall be ≤ Faccording to the following definition: A DUT is passed, accepting a probability of ≤ Fthat the DUT is still worse than M times the specified error ratio. (M>1 is the bad DUT factor).

This definitions lead to an early pass and an early fail limit:

Early fail: ber≥ berlimfail 
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Early pass: ber≤berlimbadpass
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For ne ≥1

With 

ber (normalized BER,BLER):      BER,BLER according to F.6.1.1  divided by  Test requirement

D: wrong decision probability for a test step. This is a numerically evaluated fraction of F, the wrong decision probability at the end of the test. see table F.6.1.1

ne: Number of error events

M: bad DUT factor see table F.6.1.1

qchisq: inverse cumulative chi squared distribution

F.6.1.6
Good balance between testtime and statistical significance

There independent test parameters are introduced into the test and shown in Table F.6.1.6.1. These are the obvious basis of test time and statistical significance. From the first two of them four dependent test parameters are derived. The third independent test parameter is justified separately.
Table F.6.1.6.1 independent and dependent test parameters 

	Independent test parameters 
	Dependent test parameters 

	Test Parameter 
	Value 
	Reference 
	Test parameter 
	Value 
	
	Reference 

	Bad DUT factor M 
	1.5 
	Table F.6.1.8 
	Early pass/fail condition 
	Curves 
	Subclause F.6.1.5 Figure 6.1.9 

	Final probability of 
	0.2% 
	Subclause F.6.1.5 
	Target number of 
	345 
	Table 6.1.8 

	wrong pass/fail 
	0.02%, 
	
	error events 
	
	

	decision F 
	note 2 
	
	
	
	

	
	
	
	Probability of wrong pass/fail 
	0.0085% 0.0008% and 
	

	
	
	
	decision per test step D 
	0.008%, note 2 
	

	
	
	
	Test limit factor TL 
	1.234
	Table 6.1.8 

	Minimum test time 
	
	Table F.6.1.6.2 
	
	
	


The minimum test time is derived from the following justification: 

1)
For no propagation conditions and static propagation condition


No early fail calculated from fractional number of errors <1                                 see note 1

2)
For multipath fading condition


No stop of the test until 999wavelengths are crossed during relevant UE reception timeslots, relevant for BER BLER testing, with the speed given in the fading profile.

Table F.6.1.6.2 : minimum Test time

	Fading profile
	Minimum test time

	Multipath propagation     3 km/h
	[164 s*TSPF/TSRX*)]

	Multipath propagation    50 km/h
	[9.8 s* TSPF/TSRX]

	Multipath propagation    120 km/h
	[4.1 s * TSPF/TSRX]

	Multipath propagation    250 km/h
	[2s* TSPF/TSRX]

	*) TSPF = Time slots per frame, TSRX = relevant UE reception timeslots per frame, relevant for the BER BLER test


TSPF and TSRX form the prolongation factor and depend on the user data rate and the TDD Option (3,84 Mchip/s, 1,28 Mchip/s or 7.68Mcps )

Table F.6.1.6.3 : Prolongation factor for minimum Test time

	User Data rate
	TSPF/TSRX for TDD 3,84 Mchip/s and 7,68Mchip/s
	TSPF/TSRX for TDD 1,28 Mchip/s

	12.2 kbit/s
	15/1
	7/1

	64 kbit/s
	15/1
	7/1

	144 kbit/s
	15/1
	7/2

	384 kbit/s
	15/3
	7/4


In table F.6.1.8 the minimum test time is converted in minimum number of samples
F.6.1.7
Pass fail decision rules

No decision is allowed before the minimum test time is elapsed

1)
If minimum Test time < time for target number of error events then the following applies: The required confidence level 1-F (= correct decision probability) shall be achieved. This is fulfilled at an early pass or early fail event.


For BER: For every TTI (Transmit Time Interval) sum up the number of bits (ns) and the number if errors (ne) from the beginning of the test and calculate

BER1 (including the artificial error at the beginning of the test (Note 1))and


BER0 (excluding the artificial error at the beginning of the test (Note 1)). 


If BER0 is above the early fail limit, fail the DUT.


If BER1 is below the early pass limit, pass the DUT.


Otherwise continue the test


For BLER: For every block sum up the number of blocks (ns) and the number if erroneous blocks (ne) from the beginning of the test and calculate, 

BLER1 (including the artificial error at the beginning of the test (Note 1))and


BLER0 (excluding the artificial error at the beginning of the test (Note 1)). 


If BLER1 is below the early pass limit, pass the DUT.


If BLER0 is above the early fail limit, fail the DUT.


Otherwise continue the test

2)
If the minimum test time >= time for target error events, then the test runs for the minimum test time and the decision is done by comparing the result with the test limit.

For BER: 


For every TTI (Transmit Time Interval) sum up the number of bits (ns) and the number if errors (ne) from the beginning of the test and calculate BER0

For BLER:


For every block sum up the number of blocks (ns) and the number of erroneous blocks (ne) from the beginning of the test and calculate BLER0

If BER0/BLER0 is above the test limit, fail the DUT.


If BER0/BLER0 is on or below the test limit, pass the DUT.

F.6.1.8
Test conditions for BER,BLER tests

Table F.6.1.8: Test conditions for a single BER/BLER tests

	Type of test

(BER)
	Test requirement (BER/BLER)
	Test limit (BER/BLER)= Test requirement (BER/BLER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples 
	Prob that good unit will fail

= Prob that bad unit will pass

 [%]
	Bad unit BER/BLER factor M

	Reference Sensitivity Level 
	0.001
	1.234


	345

(22.9s)
	Note 1
	0.2
	1.5



	Maximum Input Level
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	Adjacent Channel Selectivity
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	Blocking Characteristics

Pass condition

Note 2
	0.001
	1.251
	403

(26.4s)
	Note 1
	0.2
	1.5

	Blocking Characteristics

Fail condition

 Note 2
	0.001
	1.251
	403

(26.4s)
	Note 1
	0.02
	1.5

	Spurious Response
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	Intermodulation Characteristics
	0.001
	1.234
	345

(22.9s)
	Note 1
	0.2
	1.5

	HS-SCCH Detection Performance
	0.01
	FFS
	FSS
	Note 1
	0.2
	1.5


Table F.6.1.8-2: Test conditions for BLER tests

	Type of test

(BLER)
	Information

Bit rate 
	Test requirement (BER/BLER) 
	Test limit (BER/BLER)= Test requirement (BER/BLER)x TL

TL 
	Target number of error events

(time)
	Minimum number of samples

TDD 3,84 Mchip/s
	Minimum number of samples

TDD 1,28 Mchip/s
	Prob that bad unit will pass

= Prob that good unit will fail [%]
	Bad unit BER/BLER factor M

	Demodulation in Static Propagation conditions
	12.2

64

144

384
	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	Note1
	Note1
	0.2


	1.5

	Demodulation of DCH in Multi-path Fading conditions
	
	
	
	
	
	
	
	

	3km/h

(Case 1, Case 2)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	[1350]

[1350]

[1350]

[1350]

[1350]

[450]

[450]
	57400

57400
57400
28700

28700

14350
14350

	0.2
	1.5

	120 km/h

(Case3)
	12.2

64

144

384


	0.01

0.1

0.01

0.1

0.01

0.1

0.01
	1.234
	345

(559.16s)

(55.92s)

(559.16s)

(55.92s)

(559.16s)

(27.96s)

(279.58s)
	[34]

[34]

[34]

[34]

[34]

[12]

[12]
	1435

1435

1435

718

718

359

359


	0.2
	1.5

	250 km/h


	
	
	
	
	
	
	
	

	Power control in the downlink
	
	
	
	Not applicable


	
	
	
	


F.6.1.9
Practical Use (informative)

See figure F.6.1.9:

The early fail limit represents formula (1) in F.6.1.5      The range of validity is ne>7, >8 in case of blocking test] to ne =345

The early pass limit represents the formula (2) in F.6.1.5      The range of validity is ne=1 to ne =345. See note 1

The intersection co-ordinates of both curves are: Target number of errors ne = 345 and test limit TL = 1.234

The range of validity for TL is ne>345

A typical BER BLER test, calculated form the number of samples and errors (F.6.1.2.(b)) using experimental method (1) or (2) (see F.6.1.4. calculation assumptions) runs along the yellow trajectory. With an errorless sample the trajectory goes down vertically. With an erroneous sample it goes up right. The tester checks if the BER BLER test intersects the early fail or early pass limits. The real time processing can be reduced by the following actions:

BLER is calculated only in case of an error event.

BER is calculated only in case of an error event within a TTI.

So the early fail limit cannot be missed by errorless samples.

The check against the early pass limit may be done by transforming formula (2) in F.6.1.5 such that the tester checks against a Limit-Number-of-samples (NL(ne)) depending on the current number of errors. 

Early pass if 
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Figure F.6.1.9

Note 1:
At the beginning of the test, an artificial error is introduced. This ensures that an ideal DUT meets the valid range of the early pass limit. In addition this ensures that the complementary experiment (F.6.1.4. bullet point (2)) is applicable as well.


Due to the nature of the test, namely discrete error events, the early fail condition shall not be valid, when fractional errors <1 are used to calculate the early fail limit: Any early fail decision is postponed until number of errors ne >7. In the blocking test any early fail decision is postponed until number of errors ne >8

Note2:
F=0.2% is intended to be used for a test containing a few BER/BLER tests (e.g. receiver sensitivity is repeated 12 times). For a test containing many BER/BLER tests (e.g. blocking test) this value is not appropriate for a single BER/BLER test.


The blocking test contains approx. 12750 single BER tests. A DUT on the limit will fail approx. 25 to 26 times due to statistical reasons (wrong decision probability [0.2]%). 24 fails are allowed in the blocking test but they are reserved for spurious responses. This shall be solved by the following rule:


All passes (based on F=0.2%) are accepted, including the wrong decisions due to statistical reasons.


An early fail limit based on F=0.02%instead of  0.2% is established, that ensures that wrong decisions due to statistical reasons are reduced to 2 to 3.


These asymmetric test conditions ensure that a DUT on the test limit consumes hardly more test time for a blocking test than in the symmetric case and on the other hand discriminates sufficiently between statistical fails and spurious response cases.

F.6.2
Statistical testing of RRM delay performance

F.6.2.1
Test Method

Each test is performed in the following manner:

a)
Setup the required test conditions.

b)
Measure the delay repeated times. Start each repetition after sufficient time, such that each delay test is independent from the previous one. The delay-times, measured, are simplified to: 

a good delay, if the measured delay is ≤ limit.

a bad delay, if the measured delay is > limit

c)
Record the number of delays (ns), tested, and the number of bad delays (ne)

d)
Stop the test at an early pass or an early fail event.

e)
Once the test is stopped, decide according to the pass fail decision rules ( subclause F.6.2.7)

F.6.2.2
Bad Delay Ratio (ER)

The Bad Delay Ratio (ER) is defined as the ratio of bad delays (ne) to all delays (ns).

(1-ER is the success ratio)

F.6.2.3
Test Criteria

The test shall fulfil the following requirements:

a)
good pass fail decision

1)
to keep reasonably low the probability (risk) of passing a bad unit for each individual test;

2)
to have high probability of passing a good unit for each individual test;

b)
good balance between test-time and statistical significance

3)
to perform measurements with a high degree of statistical significance;

4)
to keep the test time as low as possible.

F.6.2.4
Calculation assumptions 

F.6.2.4.1
Statistical independence

It is arranged by test conditions, that bad delays are independent statistical events. 

F.6.2.4.2
Applied formulas

The specified ER is 10% in most of the cases. This stipulates to use the binomial distribution to describe the RRM delay statistics. With the binomial distribution optimal results can be achieved. However the inverse cumulative operation for the binomial distribution is not supported by standard mathematical tools. The use of  the Poisson or Chi Square Distribution requires ER(0. Using one of this distributions instead of the binomial distribution gives sub-optimal results in the conservative sense: a pass fail decision is done later than optimal and with a lower wrong decision risk than predefined. 

The formulas, applied to describe the RRM delay statistics test, are based on the following experiment: 

(1) After having observed a certain  number of bad delays (ne) the number of all delays  (ns) are counted to calculate ER. Provisions are made (note 1) such that the complementary experiment is valid as well: 

(2) After a certain number of delays (ns) the number of bad delays (ne), occurred, are counted to calculate ER.

Experiment (1) stipulates to use the Chi Square Distribution with degree of freedom ne: 2*dchisq(2*NE,2*ne).

Experiment (2) stipulates to use the Poisson Distribution: dpois(ne,NE)

(NE: mean value  of the distribution)

To determine the early stop conditions, the following inverse cumulative operation is applied: 

0.5 * qchisq(D,2*ne) for experiment (1) and (2)

D: wrong decision risk per test step

Note: other inverse cumulative operations are available, however only this is suited for experiment (1) and (2).

F.6.2.4.3
Approximation of the distribution

The test procedure is as follows:

During a running measurement for a UE  ns (Number of Delays)  and ne (Number of bad delays) are accumulated and  from this the preliminary ER is calculated. Then  new samples up to the next bad delay are taken. The entire past and the new samples are basis for the next preliminary ER. Depending on the result at every step, the UE can pass, can fail or must continue the test.

As early pass- and early fail-UEs leave the statistical totality under consideration, the experimental conditions are changed every step resulting in a distribution that is truncated more and more towards the end of the entire test. Such a distribution can not any more be handled analytically. The unchanged distribution is used as an approximation to calculate the early fail and early pass bounds.

F.6.2.5
Definition of good pass fail decision.

This is defined by the probability of wrong decision F at the end of the test. The probability of a correct decision is 1- F.

The probability (risk) to fail a good DUT shall be ≤ F according to the following definition: A DUT is failed, accepting a probability of  ≤ F that the DUT is still better than the specified bad delay ratio (Test requirement).

The probability (risk) to pass a bad DUT shall be ≤ F according to the following definition: A DUT is passed, accepting a probability of ≤ F that the DUT is still worse than M times the specified bad delay ratio. (M>=1 is the bad DUT factor).

This definitions lead to an early pass and an early fail limit:

Early fail: er≥ erlimfail 
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For ne ≥ [5],

Early pass: er ≤ erlimbadpass
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For ne ≥1,

With,

er (normalized ER): ER according to F.6.2.2 divided by specified ER

D: wrong decision probability for a test step . This is a numerically evaluated fraction of F, the wrong decision probability at the end of the test.  see table F.6.2.6.1

ne: Number of bad delays

M: bad DUT factor see table F.6.2.6.1

qchisq: inverse cumulative chi squared distribution

F.6.2.6
Good balance between test-time and statistical significance

Two independent test parameters are introduced into the test and shown in Table F.6.2.6.1. These are  the obvious basis of test time and statistical significance. From them four dependent test parameters are derived.

Table F.6.2.6: Independent and dependent test parameters

	Independent test parameters
	Dependent test parameters

	Test Parameter
	Value
	Reference
	Test parameter
	Value
	Reference

	Bad DUT factor M 
	1.5
	Table F.6.1.8
	Early pass/fail condition
	Curves
	Subclause F.6.2.5

Figure 6.2.9

	Final probability of wrong pass/fail decision F
	5%
	Table F.6.2.8
	Target number of bad delays 
	154
	Table 6.2.8

	
	
	
	Probability of wrong pass/fail decision per test step D
	0.6 %


	

	
	
	
	Test limit factor TL
	1.236 
	Table 6.2.8


F.6.2.7
Pass fail decision rules

The required confidence level 1-F (= correct decision probability) shall be achieved. This is fulfilled at an early pass or early fail event. Sum up the number of  all delays (ns) and the number of  bad delays from the beginning of the test and calculate:

 ER1 (including the artificial error at the beginning of the test (Note 1))and

 ER0 (excluding the artificial error at the beginning of the test (Note 1)). 

If ER0 is on or above the early fail limit, fail the DUT.

If ER1 is on or below the early pass limit, pass the DUT.

Otherwise continue the test.

F.6.2.8
Test conditions for RRM delay tests

Table F.6.2.8: Test conditions for a single RRM delay tests(3.84 Mcps TDD option)

	Type of test


	Test requirement 

Delay (s)
	Test requirement (ER)
	Testlimit(ER)=

Test requirement (ER)x TL

TL
	Target number of bad delays


	Prob that good unit will fail

= Prob that bad unit will pass

 [%]
	Bad unit  factor M

	8.2.2.1

TDD/TDD Cell re-selection in Idle mode (single carrier)
	8
	0.1
	[1.236]


	[154]


	[5]
	[1.5]



	8.2.2.2

TDD/TDD Cell re-selection in Idle Mode (mulit-carrier)
	8
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.2.2.3

TDD/FDD Cell re-selection in Idle Mode
	8
	
	
	
	
	

	8.2.2.4

UTRAN to GSM cell re-selection in Idle Mode
	27.9
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.1

TDD/TDD handover
	40 ms
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.2

TDD/FDD handover
	100 ms
	0.1
	[1.236]
	[154]
	[5]
	[1.5]

	8.3.3

TDD/GSM handover
	40ms
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.4

TDD/TDD Cell Re-selection in CELL_FACH
	2.5
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.5

TDD/TDD Cell Re-selection in CELL_PCH
	8
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.6

TDD/TDD Cell Re-selection in URA_PCH
	8
	0.1
	[1.236]
	[154]


	[5]
	[1.5]


Table F.6.2.8A: Test conditions for a single RRM delay tests(1.28Mcps TDD option)
	Type of test


	Test requirement 

Delay (s)
	Test requirement (ER)
	Testlimit(ER)=

Test requirement (ER)x TL

TL
	Target number of bad delays


	Prob that good unit will fail

= Prob that bad unit will pass

 [%]
	Bad unit  factor M

	8.2.2.1

TDD/TDD Cell re-selection in Idle mode (single carrier)
	8
	0.1
	1.236
	154


	5
	1.5

	8.2.2.2

TDD/TDD Cell re-selection in Idle Mode (multi-carrier)
	8
	0.1
	1.236
	154


	5
	1.5

	8.2.2.3

TDD/FDD Cell re-selection in Idle Mode
	8
	0.1
	1.236
	154


	5
	1.5

	8.2.2.4

UTRAN to GSM cell re-selection 
Scenario 4
	8
	0.1
	1.236
	154


	5
	1.5

	8.2.2.5

UTRAN to GSM cell re-selection in Idle Mode
Scenario 4A
	27.9
	0.1
	1.236
	154


	5
	1.5

	8.3.1A

TDD/TDD handover
	160 ms
	0.1
	1.236
	154


	5
	1.5

	8.3.2A

TDD/FDD handover
	100 ms
	0.1
	1.236
	154


	5
	1.5

	8.3.3

TDD/GSM handover
	90ms
	0.1
	1.236
	154


	5
	1.5

	8.3.4.1

TDD/TDD Cell Re-selection in CELL_FACH
(single carrier)
	1.6
	0.1
	1.236
	154


	5
	1.5

	8.3.4.2

TDD/TDD Cell Re-selection in CELL_FACH
(multi-carrier)
	2
	0.1
	1.236
	154


	5
	1.5

	8.3.5

TDD/TDD Cell Re-selection in CELL_PCH
	8
	0.1
	1.236
	154


	5
	1.5

	8.3.6

TDD/TDD Cell Re-selection in URA_PCH
	8
	0.1
	1.236
	154


	5
	1.5


Table F.6.2.8B: Test conditions for a single RRM delay tests(7.68 Mcps TDD option)

	Type of test


	Test requirement 

Delay (s)
	Test requirement (ER)
	Testlimit(ER)=

Test requirement (ER)x TL

TL
	Target number of bad delays


	Prob that good unit will fail

= Prob that bad unit will pass

 [%]
	Bad unit  factor M

	8.2.2.1

TDD/TDD Cell re-selection in Idle mode (single carrier)
	8
	0.1
	[1.236]


	[154]


	[5]
	[1.5]



	8.2.2.2

TDD/TDD Cell re-selection in Idle Mode (mulit-carrier)
	8
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.2.2.3

TDD/FDD Cell re-selection in Idle Mode
	8
	
	
	
	
	

	8.2.2.4

UTRAN to GSM cell re-selection in Idle Mode
	27.9
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.1B
TDD/TDD handover
	40 ms
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.2B
TDD/FDD handover
	100 ms
	0.1
	[1.236]
	[154]
	[5]
	[1.5]

	8.3.3

TDD/GSM handover
	40ms
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.4

TDD/TDD Cell Re-selection in CELL_FACH
	2.5
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.5

TDD/TDD Cell Re-selection in CELL_PCH
	8
	0.1
	[1.236]
	[154]


	[5]
	[1.5]

	8.3.6

TDD/TDD Cell Re-selection in URA_PCH
	8
	0.1
	[1.236]
	[154]


	[5]
	[1.5]


F.6.2.9
Practical Use (informative)

See figure F.6.2.9:

The early fail limit represents formula (1) in F.6.2.5. The range of validity is ne≥ 5 to ne = 154

The early pass limit represents the formula (2) in F.6.2.5. The range of validity is ne=1 to ne =154. See note 1. The intersection co-ordinates  of both curves are : target number of bad delays ne = 154  and test limit TL = 1.236 .

A typical delay test, calculated form the number of samples and errors  (F.6.2.2) using experimental method (1) or (2) (see F.6.2.4.2. calculation assumptions) runs along the yellow trajectory. With an good delay the trajectory goes down vertically. With a bad delay it jumps up right. The tester checks if the ER test intersects the early fail or early pass limits.
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Figure F.6.2.9

Note 1:
At the beginning of the test, an artificial bad delay is introduced. This ensures that an ideal DUT meets the valid range of the early pass limit. In addition this ensures that the complementary experiment (F.6.2.4.2. bullet point (2)) is applicable as well. For the check against the early fail limit the artificial bad delay sample, introduced at the beginning of the test , is disregarded.


Due to the nature of the test, namely discrete bad delay events, the early fail condition shall not be valid, when fractional bad delays <1 are used to calculate the early fail limit: Any early fail decision is postponed until number of errors ne ≥ [5 ].

F.6.3
Statistical Testing of HSDPA Receiver Performance

F.6.3.1
Definition

Information Bit Throughput R:


The measured information bit throughput R is defined as the sum (in kilobits) of the information bit payloads (excluding the 24-bit HS-DSCH CRC) successfully received during the test interval, divided by the duration of the test interval (in seconds).

F.6.3.2
Mapping throughput to block error ratio

a)
In measurement practice the UE indicates successfully received information bit payload by signalling an ACK to the SS.
If payload is received, but damaged and cannot be decoded, the UE signals a NACK.

b)
Only the ACK and NACK signals, not the data bits received, are accessible to the SS.
The number of bits is known in the SS from knowledge of what payload was sent.

c)
For fixed reference channel the number of bits in a TTI is fixed during one test. 

d)
The time in the measurement interval is composed of successful TTIs (ACK), unsuccessful TTIs (NACK) and DTX-TTIs.

e)
DTX-TTIs occur regularly according to the test. (regDTX).
In real live this is the time when other UEs are served.
regDTX vary from test to test but are fixed within the test.

f)
Additional DTX-TTIs occur statistically when the UE is not responding ACK or NACK where it should. (statDTX)
This may happen when the UE was not expecting data or decided that the data were not intended for it.

The pass / fail decision is done by observing the:

-
number of NACKs

-
number of ACKs and

-
number of statDTXs (regDTX is implicitly known to the SS)

The ratio (NACK + statDTX)/(NACK+ statDTX +ACK)is the Block Error Ratio BLER. For fixed referece channel ,taking into account the time consumed by the ACK-, NACK-, and DTX-TTIs (regular and statistical), BLER can be mapped unambiguously to throughput for any single test.

F.6.3.3
Bad DUT factor

Note:
Data throughput in a communication system is of statistical nature and must be measured and decided pass or fail. The specified  limit of throughput related to the ideal throughput in different throughput tests is in the range of a few % to near 100%. To make it comparable with BER, we define the complement of the relative throughput:  BLER as defined above. Complementary this is in the range of near 100% down to a few %  For e.g. BLER = 1%, the currently in BER BLER used Bad DUT factor M=1.5 is highly meaningful. For e.g. BLER = 99%, the currently used M=1.5 obviously meaningless.

An appropriate definition of the bad DUT factor is illustrated in figure F.6.3.3: constant and variable Bad DUT factor. 

It illustrates how to find the Bad BLER when the nominal BLER is given.

1)
In the range 0%< nominal BLER>10% the Bad DUT factor is constant 1.5

2)
In the range 90%< bad BLER>100% it decreases to 1. (symmetrical to (1))

3)
The range in between is interpolated by an arc section.

The example shows: nominal BLER=35,6% ( bad BLER=47.67.5%  ( M=1.34

(blue mapping)
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Figure F.6.3.3: constant and variable Bad DUT factor

Formula: 

For  0 < BLER<= 0.1 M = 1.5 

For 0.1 <BLER <0.9 [image: image46.wmf]M
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For 0.9 <= BLER < 1 M(BLER)= 2/3BLER + 1/3

With BLER: nominal Block Error Ratio (0<BLER<1)

With r = 2.70415 (Radius of the arc)

F.6.3.3.1
Bad DUT factor, range of applicability

Inaccuracy is one practical reason to avoid the grey shaded area of figure F.6.3.3: constant and variable Bad DUT factor.  For BLER near 1 the Bad DUT factor M is near 1. For M=1,exactly, the pass and fail criteria do not intersect. The test never is finalised.

For M near 1 the pass and fail criteria exhibit a very smooth intersection. In addition the binomial distribution and its inverse are of discrete nature. Therefore the test limit and the number of samples is calculable only very ambiguous.

It is proposed to apply the bad DUT factor only in the not shaded area of figure F.6.3.3.

This is done by the following:

BLER mode:

Use BLER as defined above in the range of 0 to 50%, use M >1 as defined above.

The Test Limit  will be > the Test Requirement in the table F.6.3.5. below.

Relative Throughput mode:

If BLER is in the range 50 to 100%, use 1-BLER instead. Use m<1 instead of M. 

1-BLER is the relative throughput with respect to the ideal throughput.

As a consequence, the Test Limit  <  Test Requirement 

Formula for m:  

For 0 < (1-BLER) <= 0.15 m = 1/1.5

For  0.15 <(1-BLER) <.85 [image: image47.wmf]m
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In the figure F.6.3.3: this is represented by the red mapping.

The tables F.6.3.5. below distinguishe between m and M.

F.6.3.4
Minimum Test time

Same as with BER BLER there is a minimum test time is necessary for multipath fading profiles with the same justification:
	profile
	Minimum Test time

	PA3, PB3
	164s

	VA30 
	16.4s

	VA 120
	4.1s


F.6.3.5
Pass fail decision rules

The purpose of tables F.6.3.5.1 to  F.6.3.5.2  is to decide throughput pass or fail.

(the Ior/Ioc levels are only for reference)

Meaning of a decision:

-
A passed DUT is not worse than a Bad DUT with 95%confidence level.

-
A failed DUT is not better than a Limit DUT with 95%confidence level.

The minimum Test Time is

1)
the minimum test time due to statistical reasons 

( To ensure the confidence level, the test must be continued until a certain number of samples (NACK+ statDTX +ACK)     is reached.) 

2)
the minimum test time due to multipath fading.

The longer test time applies. It is marked in table F.6.3.5. which one applies. 

Statistical independence: 


If a process works within an incremental redundancy sequence, the samples are not independent. The incremental redundancy sequence for every process must be finalised, successfully or unsuccessfully, on or beyond the minimum test time.


Then the BLER (or 1-BLER) is compared with the Test Limit to decide pass or fail.

Note:
It is FFS, if correlation within groups of retransmissions may influence the confidence level of the test. 

Formula:

The theory, to derive  the minimum number  of  samples and the Test Limit, takes into consideration that BLER is in the range of near 0% to near 100%. Hence it is based on the binomial distribution and its inverse cumulative function: qbinom:

For the BLER test mode:


nelow=qbinom(D,ns,M*BLERlimit)             (1)


nehigh=qbinom(1-D,ns,BLERlimit)               (2)

given: 1-D: confidence level= 95%


BLERlimit=Block error ratio at the limit


M: Bad DUT factor >1

Input:   ns: number of samples (NACK+ statDTX + ACK)
Output  ne: number of events (NACK+ statDTX) 

The intersection of (1) and (2) is the Test Limit with the coordinates: ns and ne

For the Relative Throughput  test mode:


nelow=qbinom(D,ns,1-BLERlimit)                          (3)


nehigh=qbinom(1-D,ns,m*(1-BLERlimit))               (4)

given: 1-D: confidence level= 95%


1-BLERlimit= Relative Throughtput at the limit


m: Bad DUT factor <1

Input:   ns: number of samples (NACK+ statDTX + ACK)
Output  ne: number of events (ACK) 

The intersection of (3) and (4) is the Test Limit with the coordinates: ns and ne

Note:
In contrast to BER BLER test, this approach does not contain any test time optimisation.

(early pass, early fail)

Nomenclature used in the tables F.6.3.5 below:

-
NACK+ statDTX + ACK is summarised as No of samples 

-
NACK+ statDTX is summarised as No of errors 

-
ACK is summarised as No of successes

-
In the BLER test mode  the ratio:              No of errors/ No of samples           is recorded. In this mode a pass is below the test limit

-
In the Relative Throughput test mode (1-BLER) the ratio: No of successes/ No of samples     is recorded. In this mode a pass is above the test limit

-
The test mode, used, is indicated in the rightmost column with BL or RT

-
The transition from the BL to the RT test mode can also be seen in the column relative test requirement: BLER%( (1-BLER%) 

-
The generic term for No of errors (BLER mode) or No of successes (Relative Throughput mode)   is   No of events. This is used in the table column Test Limit. 

Table F.6.3.5.1: Test case 9.3.1 demodulation of 1.28Mcps HS-DSCH(QPSK)

	Single link performance
	Absolute

Test requirement

(kbps)
	Relative Test requirement

(normalized to ideal=526kbps)

No of events / No of samples

in %
	Test limit expressed as No of events / min No of samples

( Bad DUT factor)
	Min No of samples

( number

 of events to pass)

Mandatory, if applicable
	Test time in s

Mandatory if fading,

Informative and approx. if statistical
	BL

/

RT

	Ior/Ioc=10dB
	
	
	
	
	
	

	Test1 
QPSK 
	PA3
	375
	28.7%
	66/195

(M =1.388)
	N.A.
	164s (fading)
	BL

	
	PB3
	378
	28.14％ 
	66/198

(M=1.388)
	N.A
	164s (fading)
	BL

	
	VA30
	338
	35.74％
	74/148

(M=1.338)
	N.A.
	16.4s(fading)
	BL

	
	VA120
	281
	46.58%
	91/173

(M=1.266)
	N.A.
	4.1s(fading)
	BL


Table F.6.3.5.2: Test case 9.3.1 demodulation of 1.28Mcps HS-DSCH(16QAM)

	Single link performance
	Absolute Test requirement

(kbps)
	Relative Test requirement

(normalized to ideal=730 kbps)

No of events / No of samples

in %
	Test limit expressed as No of events / min No of samples

( Bad DUT factor)
	Min No of samples

( number

 of events to pass)

Mandatory, if applicable
	Test time in s

Mandatory if fading,

Informative and approx. if statistical
	BL

/

RT

	16 QAM 
	
	
	
	
	
	

	Test1

(Ior/Ioc=10dB)
	PA3
	379
	48.08%
	95/175

(M=1.257)
	N.A.
	164s (fading)
	BL

	
	PB3
	353
	51.64% ((48.36%)
	75/178

(m=0.7495)
	N.A.
	164s (fading)
	RT

	
	VA30
	326
	55.34% ((44.66%)
	71/184

(m=0.7366)
	N.A.
	16.4s (fading)
	RT

	
	VA120
	289
	60.41% ((39.59%)
	66/196

(m=0.7199)
	N.A.
	4.1s(fading)
	RT


Table F.6.3.5.3 Test case 9.2.1 demodulation of 3.84Mcps HS-DSCH(QPSK)

	Single link  Performance
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to:

 ideal for tests 1,2,3=2649.6 kbps

ideal for test 4=2317.6 kbps)

No of events/No of samples in %

BL ( (RT)
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	QPSK


	
	
	
	
	
	

	Test number
	
	
	
	
	
	

	1

([image: image48.wmf]ˆ

/

oroc

II

= 8,5 dB)
	PA3
	1300


	50.94%(  (49.06%)
	77/179

(m = 0.752)
	N.A.
	164s (fading)
	RT

	2

([image: image49.wmf]ˆ

/

oroc

II

= 9,0 dB)
	PB3
	1300


	50.94%(  (49.06%)
	77/179

(m = 0.752)
	N.A
	164s (fading)

	RT

	3

([image: image50.wmf]ˆ

/

oroc

II

= 9,75 dB)
	VA30
	1300


	50.94%(  (49.06%)
	77/179

(m = 0.752)
	N.A
	164s (fading)

	RT

	4

([image: image51.wmf]ˆ

/

oroc

II

= 11,5 dB)
	VA120
	1400
	39.59%
	80/175

(M=1.312)
	N.A
	164s (fading)
	BL


Table F.6.3.5.4 Test case 9.2.1 demodulation of 3.84Mcps HS-DSCH(16QAM)

	Single link  Performance
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to:

 ideal for tests 1,2,3=5299.6 kbps

ideal for tests 4=3477.3 kbps)

No of events/No of samples in %

BL ( (RT)
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	QPSK


	
	
	
	
	
	

	Test number
	
	
	
	
	
	

	1

([image: image52.wmf]ˆ

/

oroc

II

= 16.0 dB)
	PA3
	2600
	50.94%(  (49.06%)
	77/179

(m = 0.752)
	N.A.
	164s (fading)
	 RT

	2

([image: image53.wmf]ˆ

/

oroc

II

= 17.5 dB)
	PB3
	2600
	50.94%(  (49.06%)
	77/179

(m = 0.752)
	N.A
	164s (fading)
	RT

	3

([image: image54.wmf]ˆ

/

oroc

II

= 18.5 dB)
	VA30
	2600
	50.94%(  (49.06%)
	77/179

(m = 0.752)
	N.A
	164s (fading)
	RT

	4

([image: image55.wmf]ˆ

/

oroc

II

= 14.5 dB)
	VA120
	1600
	53.99%%(  (46.01%)
	72/180

(M=0.741)
	N.A
	164s (fading)
	BL


Table F.6.3.5.5 Test case 9.2.1 demodulation of 7.68Mcps HS-DSCH(QPSK)

	Single link  Performance
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to:

 ideal =2119.68 kbps)
No of events/No of samples in %

BL ( (RT)
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	QPSK


	
	
	
	
	
	

	Test number
	
	
	
	
	
	

	1

([image: image56.wmf]ˆ

/

oroc

II

= 5,2 dB)
	PA3
	880

	58.48%(  (41.52%)
	68/190
(m = 0.7261)
	N.A.
	164s (fading)
	RT

	2

([image: image57.wmf]ˆ

/

oroc

II

= 5,5 dB)
	PB3
	880

	58.48%(  (41.52%)
	68/190

(m = 0.7261)
	N.A
	164s (fading)

	RT

	3

([image: image58.wmf]ˆ

/

oroc

II

= 6,2 dB)
	VA30
	880

	58.48%(  (41.52%)
	68/190

(m = 0.7261)
	N.A
	164s (fading)

	RT

	4

([image: image59.wmf]ˆ

/

oroc

II

= 6,2 dB)
	VA120
	880
	58.48%(  (41.52%)
	68/190

(m = 0.7261)
	N.A
	164s (fading)
	BL


Table F.6.3.5.6 Test case 9.2.1 demodulation of 7.68Mcps HS-DSCH(16QAM)

	Single link  Performance
	Absolute Test requirement

(kbps)
	Relative test requirement

(normalized to:

 ideal =4239.36 kbps)

No of events/No of samples in %

BL ( (RT)
	Test limit expressed as No of events/min No of samples

(Bad DUT factor)
	Min No of samples

(number of events to pass)

Mandatory if applicable
	Test time in s

Mandatory if fading

Informative and approx. if statistical
	BL

/

RT

	QPSK


	
	
	
	
	
	

	Test number
	
	
	
	
	
	

	1

([image: image60.wmf]ˆ
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= 11.1 dB)
	PA3
	1765
	58.37%(  (41.63%)
	77/179

(m = 0.7264)
	N.A.
	164s (fading)
	 RT

	2

([image: image61.wmf]ˆ

/

oroc

II

= 13.2 dB)
	PB3
	1765
	58.37%(  (41.63%)
	77/179

(m = 0.752)
	N.A
	164s (fading)
	RT

	3

([image: image62.wmf]ˆ

/

oroc

II

= 13.7 dB)
	VA30
	1765
	58.37%(  (41.63%)
	77/179

(m = 0.752)
	N.A
	164s (fading)
	RT

	4

([image: image63.wmf]ˆ

/

oroc

II

= 13.6 dB)
	VA120
	1765
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