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Test Equipment and Test System Requirements for UE TDD Conformance Tests 

The definition of critical in this document means the test equipment uncertainty is critical to the overall test system uncertainty. In cases where system calibration can reduce or remove the effect of an individual equipment parameter, that parameter is deemed non-critical. This has nothing to do with how critical the actual test is to overall network performance. For items marked as non-critical, the Test Equipment column will typically not be filled in. The figures in the Equipment accuracy column will be copied to annex F.X  [“Acceptable uncertainty of test equipment”] in 34.122. The System accuracy will be copied to 34.122 annex F.Y  [“Acceptable uncertainty of Test System”]

Tx Measurements

TS 34.122 Headers
Jap.
RTTE
UE Requirements

(Normal conditions)
34.122 v.3.1.0
Equipment accuracy
Critical
System accuracy
Test Tolerances
Comments



5.2 UE Maximum Output Power


Y
Y
24dBmdB

21dBmdB
] dB
Not applicable

0.7 dB
0.7 dB
VSWR effects between DUT and test system are not included



5.3 Frequency stability
Y
N
ppm (200 Hz)
± []Hz
± 10Hz 
Y
± 10Hz
10Hz
Relative measurement between BTS simulator RF frequency and the UE RF frequency. Measurement period is 1 slot. Assume BTS standard accuracy of 0.05 PPM

5.4.1, Uplink power control 
N
N



N
Relative

0.3] dB



5.4.2, Minimum Transmit Power
N
Y
dBm


N
1.0 dB
1.0 dB
Regulatory to prove power control works

5.4.3, Transmit OFF Power
Y
N
dBm


N
1.5 dB
1.5 dB


5.4.4, Transmit ON/OFF Power
N
N








5.4.5, Out-of-synchronisation handling of output power
N
Y





{???}


5.5.1 Occupied Bandwidth


Y
N
< 5 MHz
[ ]kHz
100 kHz
Y
100 kHz
0 kHz
Accuracy = 3*RBW. Assume 30 kHz bandwidth.

· Analyze OBW of borderline ACLR to see how close to 5 MHz.

5.5.2.1 Spectrum emission mask 
N
Y
See table 5.5.2.1.2
2.5 MHz  f < 3.5 MHz  ± [] dB

3.5 MHz  f  < 7.5 MHz  ± [] dB

7.5 MHz  f  < 8.5 MHz  ± [] dB

8.5 MHz  f  < 12.5 MHz  ± [] dB
Not applicable
N
1.5 dB everywhere.

Accuracy applies dB either side of BS requirements
1.5 dB


To get the necessary carrier rejection probably need to use narrower bandwidth than 1 MHz from >4 MHz offset.

This test is used as a part of the transmit intermodulation test.

5.5.2.2 ACLR


Y
N
See table 5.5.2.2.2

At 5 MHz < -33 dB

At 10 MHz < -43 dB
] dB


z 

 dB

z 

 dB
 dB 
This test is used as a part of the transmit intermodulation test

5.5.3 Spurious emissions
Y
Y
See table 5.5.3.2 a
9 kHz ( f < 150 kHz 

150 kHz ( f < 30 MHz

30 MHz ( f < 1000 MHz

1 GHz ( f < 12.75 GHz


F  2.2 GHz

±1.5 dB

2.2 GHz < f  4 GHz :

± 2.0 dB

f > 4 GHz : ±4.0 dB
 dB


5.5.3 Spurious emissions: additional
Y
Y
See table 5.5.3.2 b
925 MHz ( f ( 935 MHz

935 MHz < f ( 960 MHz

1805 MHz ( f ( 1880 MHz


2.0 dB for BS and coexistnece bands for > -60 dBm

3.0 dB for < -60 dBm
 dB


5.6, Transmit intermodulation: 
N
N


Not applicable
N
Will be based on BS, need to work out freq and level ranges.
0 dB


5.7.1 Transmit modulation: EVM
Y
N
17.5 %
± []% RMS
2.5 %
Y
2.5 %
0 %


5.7.2 Transmit modulation: peak code domain error
Y
N
-21 dB @ SF 16
±[ ]dB
±[1 dB]
Y
±1 dB
1 dB
A good result proves signal and measurement are good. A bad result is not so clear where the fault may lie due t the non-linearity of the problem.

Possible measurement error mechnisms:

1. CDP noise floor under optimal (single code) conditions

2. Effect of non-linear receiver on single and multiple code combinations

3. Effect of coherent receiver spurs causing code spurs due to loss of orthogonality.

4. Effect of receiver phase noise and chip clock jitter

Verification is essential for this new meausrement.

Rx Measurements
TS 34.122 Headers
Jap
RTTE
UE Requirements

(Normal conditions)
34.122 v.3.1.0
Equipment uncertainty
Critical
System uncertainty
Test Tolerance
Comments



6.2
Reference Sensitivity Level


Y
N


Not applicable
N
± 0.7 dB
0.7 dB
Define signal quality

This is not critical and should be calibrated out in the test system

Test tolerance should be based on calibrated test system performance

6.3, maximum input level:
N
N


Not applicable
N


Not yet studied

6.4
Adjacent Channel Selectivity (ACS)


Y
Y
See table 6.4.2

Wanted signal

 –91 dBm

Interferer

-52dBm

Not applicable
N
Overall system uncertainty

± 1.06 dB

approx:

± 1.1 dB

comment:
± 0.7 dB (Signal)

± 0.7 dB (interferer relative)

interferer quality

modulated ACLR >63dBc at 5MHz

results in

1.06 dB (see comment)

0 dB
The overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. For now assume this ratio error is linearly added to the interferer ACLR.  More complex adding may be possible if someone can analyze it. Given that the ACLR effect is much smaller than the ratio error, this is probably not an important point. Therefore the formula for calculating the test system uncertainty is:

Test System uncertainty = 

SQRT ( wanted_level_error2 + interferer_level_error2) + ACLR effect.

The ACLR effect is calculated by:

(Formula to follow)

(E.g. ACLR at 5 MHz of 51 dB gives additional error of .0765 dB. ACLR of 48 gives error of –0.15 dB.)
Note that thermal noise according to the laws of physics in 4 MHz BW is –108 dBm, so measuring the wanted signal is difficult. Accuracy will be based on calculation. For BTS assume –103 dBm receiver noise floor and –99 dBm for UE)

6.5
Blocking Characteristics


Y
Y
See tables 6.5.2
Signal : ± [] dB

Interfer: ± [] dB

Not applicable

N
Wanted signal

± 0.7 dB

ACLR 68dB@10Mhz

System error

Foffset<15MHz

±1.36dB

approx

±1.4dB

foffset>=15MHz

f<2.2GHz

±[1.0]dB

2.2<f<4GHz

±[1.7]dB

f>4GHz

±[3.1]dB
0 dB
Likely to be similar to ACS but details not yet worked out.

What is with boradband noise?

6.6 Spurious Responce
Y
Y


Not applicable

N
f<2.2GHz

±[1.0]dB

2.2<f<4GHz

±[1.7]dB

f>4GHz

±[3.1]dB
0 dB
Similar to CW blocking case

6.7
Intermodulation Characteristics


Y
N

?
Not applicable

N
Needs further analysis

System uncertainty

0.75] dB
0 dB
Note W-CDMA interfere is 0.7 here and 0.8 for ACS

Specs on noise and spurs etc.

6.8 Spurious Emissions


Y
Y
See table 6.8.2

Not applicable
N
3.0 dB for BS receive band (-78 dBm)

---------------

Outside above:

f2.2GHz : ± [2.0] dB (-57 dBm)

2.2 GHz < f  4 GHz :

± [2.0] dB (-47 dBm)

f > 4 GHz : ±[4.0] dB (-47 dBm)
0 dB


