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This paper shall start the discussion about Annex F in TS 34.121 and TS 34.122 

There are 2 contributions available dealing with related items in RAN 4:

TSG R4#8 (99)702


Source: 
Ericsson

Title: 
Acceptable uncertainty of measurement equipment for 25.141

(25.141= BS-Test !)

Tdoc R4(99)876

Source: 
Rohde & Schwarz
Title: 
Uncertainties for absolute and relative total and code domain power 


measurements.
The contributions deal with measurement and setting uncertainties and dynamic range  of the test equipment for BS test.

Two facts must be kept in mind, in order to discuss the item correctly:

1) Providing a DUT with a level or measuring the level of a DUT: The uncertainty of these levels depends not only on the uncertainty of the test equipment,  it also depends on the mismatch,  to which the test equipment and the DUT contributes.

2) The header of Annex F is: Requirements of Test Equipment. For strict uncertainties the Test Equipment can be: A composite of equipment, accessories and  individual calibration procedures. (a Test-System) For a single test equipment without individual calibration the uncertainties are eventually not achievable.

The table below has the intention to give a starting point for measuring equipment uncertainty and dynamic range for UE conformance testing. Many of the values are copied from R4#8 (99)702

Other characteristics of the test equipment e.g.  like

Filtering, 

Timing, 

Averaging,

AWGN-quality, 

Multipath –quality,

Eb/I0
VSWR

........

 must be considered additionally

 Headers from TS 34.121
Requirement for the UE

(Limits)
Requirement for Test Equipment estimated from the UE-requirements (dynamic range and uncertainty) 
Achievable uncertainty/dynamic range for test equipment derived from Rohde & Schwarz experience

5.2
Maximum Output Power


+1/-3dB and  2 dB
0.5 dB

0.5 dB (VSWR DUT!)

absolute power is measured

5.3
Frequency Stability


ppm 

100*10-9
10*10-9 Hz
5*10-9 is rubidium stability

5.4
Output Power Dynamics in the Uplink


9 dB
2 dB
0.5 dB

absolute power is measured 

5.4.2 Inner Loop Power Control in the Uplink

5.4.3  Minimum Output Power
+0.5 /+1.5 dB (up)

 or –0.5 / -1 dB (down)

Step size 1 dB
< -44dBm
0.1 dB

seems impossible

0.5 dB@ -44 dBm
0.3 dB 

relative power is measured

0.8 dB@ -44 dBm

5.5TransmitON/OFFPower






5.5.1Transmit OFF Power


<-50 dBm
0.5 dB@ -50 dBm
1  dB@ -50 dBm

5.5.2Transmit ON/OFF Time mask



If a continuous record over the transition time is necessary, there is a precision and dynamic problem
Needs a more detailed test description

5.6
Transmit Discontinuous Transmission (DTX)



If a continuous record over the transition time is necessary, there is a precision and dynamic problem
Needs a more detailed test description

5.7
Occupied Bandwidth (OBW)




Tolerance depends on the filter. 30 kHz measurement resolution is easy.

5.8
Spectrum emission mask


See table 5.8.2
1.5  dB
1.5  dB

5.9
Adjacent Channel Leakage Power Ratio (ACLR)


Dynamic: 33 and 43 dBm
0.5 dB@ -50 dBm
1  dB@ -50 dBm

Similar to transmit off power

5.10Spurious Emissions


See table 5.10.1.a and b
 2  dB
f2.2GHz : ± 1.5 dB

2.2 GHz < f  4 GHz :

± 2.0 dB

f > 4 GHz : ±4.0 dB


5.11Transmit Intermodulation


Setting level:

Interference signal power 

-40dBc

Measurement level:

Intermodulation power

-31dBc and –41dBc
Setting uncertainty:

Interference signal power relative the carrier power

± 1.0 dB

Measurement uncertainty:

Intermodulation power

± 1.5 dB



Setting unsertainty:

Interference signal power relative the carrier power

± 1.0 dB

Measurement uncertainty:

Intermodulation power

± 1.5 dB


5.12Transmit Modulation






5.12.1
Modulation Accuracy


17.5 %
±2.5%
±2.5%

5.12.2
Peak code Domain error


-28 dB
±1dB
±1dB






6.2
Reference Sensitivity Level


-110 dBm
±0.8dB
±0.8dB

6.3
Maximum Input Level


-25 dBm
±0.8dB (Signal)

±1 dB (AWGN)
±0.8dB (Signal)

±1 dB (AWGN)

6.4
Adjacent Channel Selectivity (ACS)


Ratio 33 dBc
±0.8dB (Signal)

±0.8 dB (interferer)
±0.8dB (Signal)

±0.8 dB (interferer)

6.5
Blocking Characteristics


Ratio 51 dBc and 61 dBc
Signal : ± [0.8] dB

Interfer

f   2.2 GHz: ± 0.7 dB

2.2 GHz < f  4 GHz : ±1.5 dB

f > 4 GHz: ±3.0 dB
Signal : ± [0.8] dB

Interfer

f   2.2 GHz: ± 0.7 dB

2.2 GHz < f  4 GHz : ±1.5 dB

f > 4 GHz: ±3.0 dB

6.6
Spurious Response


Ratio 51 dBc 
Same as blocking
Same as blocking

6.7
Intermodulation Characteristics


Ratio 61 dBc
±0.8dB (Signal)

±0.7 dB (interferers)
±0.8dB (Signal)

±0.7 dB (interferers)

6.8
Spurious Emissions


See 6.8.5.
Emission power:

f   2.2 GHz 
± 1.5 dB

2.2 GHz < f  4 GHz 

± 2.0 dB

f > 4 GHz ± 
±4.0 dB
Emission power:

f   2.2 GHz 
± 1.5 dB

2.2 GHz < f  4 GHz 

± 2.0 dB

f > 4 GHz ± 
±4.0 dB












