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Test Equipment and Test System Requirements for BTS (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 transferred to a new annex in 25.142. The System accuracy column will replace the current contents of section 4.1 “Acceptable accuracy of measurement equipment” which will be subsequently re-named as “Acceptable uncertainty of Test System”.

Outstanding issues are noted as bullet points in the comments column.

Tx Measurements

TS 25.142 Headers
Jap.
RTTE
BTS Requirements

(Normal conditions)
25.142 v.3.3.0
Equipment accuracy
Critical
system accuracy
Test tolerances
Comments



6.2 Maximum Output Power
Y
Y
2 dB of rated power
1.0 dB
Not applicable

0.7 dB
0.7 dB
VSWR effects between DUT and test system are not included



6.3 Frequency Stabiliy
Y
N
ppm
± 10Hz
± 10Hz + timebase=

[12Hz]
Y
± 10Hz + timebase=

±12Hz
12Hz
Absolute  frequency measurement – no timebase connection to BTS.

6.4.1 Inner loop power control










6.4.2 Power control steps
N
N


1 dB step:

[0.1 dB]

10 x 1dB steps:

[0.1 dB]
Y
1dB step:

[0.1 dB]

10 1dB steps:

[0.1 dB]



6.4.3 Power control dynamic range
N
N


[0.1dB]
Y
[0.1dB]



6.4.4 Minimum transmit power
N
N



N
[dB



6.4.5 Primary CCPCH power 
N
N



N
[dB



6.5 Transmit off power 
N
N



N
[dB



6.6.1 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.

6.6.2.1 spectrum emission mask
N
Y
See table 6.6.2.1.2.1/2/3/4

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.

6.6.2.2 ACLR
Y
Y
BS ACLR limits

At 5 MHz > 45 dB

At 10 MHz > 55 dB

In case of opperation in proximity

At 5 MHz > 70 dB

At 10 MHz > 70 dBc

In case of co.siting

At 5 MHz  -80 dBm/3.84Mhz

At 10 MHz  -80 dBm/3.84MHz
Power Diff.< 50dB

0.7 dB

Power Diff. (50dB

1.5 dB
z 

 dB

z 

 dB

z 

 dB

z 

 dB

far below noise
Y
z 

 dB

z 

 dB

z 

 dB

z 

 dB

far below noise
z 

 dB

z 

 dB

z 

 dB

z 

 dB

far below noise 
This test is used as a part of the transmit intermodulation test

6.6.3 spurious emission
Y
Y
See table 6.6.3.2.1.1.1 to 6.6.3.2.4.2.1
.5 dB for BS and coexistence bands

Outside above:

f2.0GHz : ± 1.5 dB

2.0 GHz < f  4 GHz :

± 2.0 dB

f > 4 GHz : ±4.0 dB
Not applicable

2.0 dB for BS and coexistnece bands for > -60 dBm

3.0 dB for < -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
0 dB
This test is used as a part of the transmit intermodulation test

6.7 transmit intermodulation
Y
Y
See requirements 6.6.2 and 6.6.3
Interference signal power relative the carrier power

± 1.5 dB relative
RF power outside RX band

Absolute ±1.5 dB

Relative ±2.0 dB

RF power inside RX band

Absolute +4/-3 dB


Not appliocable
N
Interfering signal setting

1.0] dB

spec mask

2.5] dB
spurious

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

+4.5/-3.6 dB dB for < -60 dBm

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

Outside above:

F2.2GHz : ± 2.5 dB

2.2 GHz < f  4 GHz :

± 2.8 dB

f > 4 GHz : ±4.5 dB
0 dB
The measurements for this test are done by repeating section 6.6.2 and 6.6.3 using the same limits for test equipmnet accuracy.



6.8.1 modulation accuracy 
Y
N


2.5 %
Y
2.5 %
0 %


6.8.2 PCDE
Y
N


±[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 25.142 Headers
Jap
RTTE
BTS Requirements

(Normal conditions)
25.142 v.3.3.0
Equipment accuracy
Critical
System accuracy
Test Tolerances
Comments



7.2
Reference Sensitivity Level


Y
N


Not applicable
N
± 0.7 dB
0.7 dB
-121 dBm code power

7.3 Dynamic range


N
N


Not applicable
N
± [0.7] dB (Signal)

± [1.0] dB (AWGN)



7.4
Adjacent Channel Selectivity (ACS)


Y
Y
<ref sens> + 6 dB (signal)

Interferer1:

5 MHz offset modulated

-52 dBm


RF power ±1.5 dB

Relative RF power ±3.0 dB
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)

7.5
Blocking Characteristics


Y
Y
<ref sens> + 6 dB (signal)

interferer  See table

7.5.2.1/2/3


Signal : ±1.0 dB

Interfer

RF power

f   2 GHz: ± 0.7 dB

2 GHz < f  4 GHz :±1.5 dB

f > 4 GHz: ±3.0 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
Similar issues to 7.4 ACS test. Source ACLR at 10 MHz of 75 dB gives error of .0765 dB. ACLR of 72 dB gives error of 0.15 dB

Put in formula.

Noise and spurs and harmonics of the interferer must be minimised. Probably done using test system filter, which introduces new errors to be calibrated out. With processing gain of 17.3 dB, noise at –96.7 dB contributes .0765 dB error.

ACLR issue does not need to be considered for the CW signal. However, with 100 dB difference, does phase noise or other spectral purity have to be considered. Thermal noise floor is –108 dBm.
What is with broadband noise

Test system uncertainty=

SQRT(wanted signal error^2+interferer level^2)+ACLR effect

7.6 Intermodulation

 Characteristics


N
Y
<ref sens> + 6 dB (signal)

Interferer1:

10 MHz offset CW

-48 dBm

Interferer2:

20 MHz offset W-CDMA Modulated -48 dBm
±1.0 dB (Signal)

±0.7 dB (interferers)
Not applicable
N
Needs further analysis

System uncertainty
0.75] dB
O dB
Similar issues to 7.4 ACS test. ACLR etc. should  be considered for interfere2, but at 20 MHz is unlikely to be a problem

ETR028 says impact f the closer signal is twice that of the far signal. If both signals drop 1 dB, intermod product drops 2 dB.

Test system uncertainty=

SQRT((0.66*CW level error)^2+(0.33*modulated level error)^2)+0.33*wanted signal error

Reference ETR273-1-1/6.5.1

7.7 Spurious Emissions


Y
Y
See table 7.7.2.1
Emission power:

f   2.0 GHz   ± 1.5 dB

2.0 GHz < f  4 GHz   ± 2.0 dB 

f > 4 GHz  ± 4.0 dB
Not applicable

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
Same as GSM























