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    R4T (01) 0003
Turin, Italy, 19 – 20 April 2001


Test Equipment and Test System Requirements for UE FDD Conformance Tests 

This has been updated following a TEM ad hoc at RAN4 #15

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. See Tdoc R4T000038 for more details. 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 34.121. The System accuracy will be copied to 34.121annex F.Y  [“Acceptable uncertainty of Test System”] 

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

Tx Measurements

TS 34.121 Headers
Japan
R&TTE
BTS Requirements

(Normal conditions)
34.121 v.3.2.0
Equipment. accuracy
Critical
System. accuracy
Test Tolerance
Comments



5.2 Maximum Output Power
Y
Y
2 dB of rated power
Blank
Not applicable
N
0.7 dB
0.7 dB
VSWR effects between test system and DUT are not included.

5.3 Frequency stability
Y
N?
ppm (200 Hz)
Blank
± 10 Hz [+ timebase effects?]
Y
± 10 Hz [+ timebase effects?]
10 Hz 
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

· Does the BTS timebase accuracy impact the measurement accuracy?

5.4.1 Open loop power control in uplink
N
N
dB
Blank
Not applicable
N
1.0 dB comprising:

SQRT(source_level_error2 + power_meas_error2)

The uncertainty of this test is a combination of the downlink level setting error and the uplink power measurement. Since these are uncorrelated, the overall accuracy will be the RSS of the two values. Nominal values of 0.7 dB for the two componnents result in a 1.0 dB test system error. Other values for the two errors that result in the same overall error are acceptable.

5.4.2, Inner loop power control in the uplink – 1 dB
N
N
dB
Blank
[0.1] dB relative over a 1.5 dB range
Y
[0.1] dB relative over a 1.5 dB range

In order to make this test feasible; it should be allowed to perform it in several parts to limit the dynamic range.

· There may be issues at the lower end of the range

5.4.2, Inner loop power control in the uplink – 10 dB
N
N
dB
Blank
[0.3] dB relative over a 12 dB range
Y
[0.3] dB relative over a 12 dB range

In order to make this test feasible; it should be allowed to perform it in several parts to limit the dynamic range.

· There may be issues at the lower end of the range

5.4.3, Minimum Output Power
N
Y
< -50 dBm
Blank
Not applicable
N
1.0 dB
1.0 dB
Regulatory to prove power control works.

The uncertainty is high due to re-using Spectrum analyzer approach rather than power meter.

5.4.4, Out-of-synchronisation handling of output power: 
[image: image1.wmf]or

c

I

E

DPDCH

_


N
Y

Blank

N

1.0 dB


· Not yet studied
· Regulatory only to show that terminal switches off when not connected to the network.

5.4.4, Out-of-synchronisation handling of output power: transmit ON/OFF time
N
N

Blank

Y


· Not yet studied

5.5.1, Transmit ON/OFF Power: UE minimum output power
Y
N
< -56 dBm
Blank

N

1.0 dB
· Not yet studied
Need better than –60 dBm

5.5.2, Transmit ON/OFF Power: transmit ON/OFF time
N
N

Blank

Y


Watch time domain distortion due to meas filter

· Not yet studied

5.6, Change of TFC: power control step size
N
N

Blank

Y


· Not yet studied

5.6, Change of TFC: timing
N
N

Blank

Y


· Not yet studied

5.7, Power setting in uplink compressed mode:-
UE output power
N
N

Blank

N


· Not yet studied

5.8 Occupied Bandwidth
Y
N
< 5 MHz
Blank
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.

5.9 Spectrum emission mask 
N
Y
See table 5.9.1
Blank
Not applicable
N
1.5 dB everywhere.


1.5 dB
General purpose measurement for use at the edge of the IMT-2000 band where ACLR does not apply

· Table 5.9.1 notes are confusing, “*” used for multiplication and notes – use proper numeric superscripts

· To get the necessary carrier rejection probably need to use narrower bandwidth than 1 MHz at offsets >4 MHz. See if R4-000705 applies

· Need to investigate effect of stepping the <50 kHz meas filter across an unknown signal – ripple effect filter hard to quantify – if integration technique is required.

5.10 ACLR


Y
N
At 5 MHz < -33 dB

At 10 MHz < -43 dB
Blank
z offset  dB

z offset  dB


Y
z offset  dB

z offset  dB
[0.8] dB
Using an alternative RX filter than the one specified is OK if overall uncertainty is still inside spec. Dynamic range must allow for crest factor.

Impact of BTS ACLR on system capacity is less important than ACS performance for the UE. ACLR at –45 compared to selectivity at –33.

· Meas period and averaging is under discussion at RAN 4 – likely to specify average of some number of slots.

· It is possible that non-linear effects in the receiver may make the accuracy a function of the input signals own non-linearity. Do these add as noise or voltage? If the latter, then the uncertainty is increased. Proper verification will confirm this.

5.11 Spurious emissions
Y
Y
See table 5.11.1a and 5.11.1b
Blank
Not applicable
N
2.0 dB for UE and coexistnece 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
0 dB
This accuracy spec excludes the effect of a notch filter, any implementation should calibrate this out 



5.12 Transmit Intermodulation
N
N
See table 5.12.1
Blank
Not applicable
N
1.0 dB
0 dB
0.7 dB error measuring BTS output – 0.7 dB setting interfere – RSS together to get 1.0 dB. Apply only to source, and re-use ACLR, spectru emissions tests which take into account measuremtn errors.

5.13 Transmit modulation: EVM
Y
N
17.5 %
Blank
2.5 % 

(for single code)
Y
2.5 % 

(for single code)
0 %
Current test assumes one code only.

5.13 Transmit modulation: peak code domain error
Y
N
-15 dB @ SF 4
Blank
±[1.0]dB
Y
±1.0dB
1.0dB
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
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For all receiver tests, the BER/BLER accuracy is defined separately by statistical methods. Only the source accuracy is considered here. The ”wanted” signal’s quality is assumed to pass BTS mod accuracy specs.

6.2 Reference sensitivity level
Y
N
<0.1% BER @ Îor = -106.7 dBm & DPCH_Ec = -117 dBm
Blank
Not applicable
N
± 0.7 dB
0.7 dB
· Verification could be an issue especially below –100 dBm

6.3, maximum input level:

N
N
<0.1% BER @ -25 dBm and –19 dB 
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Blank
Not applicable
N


· Not yet studied

6.4 Adjacent channel selectivity


Y
Y
-103 dBm (DPCH_Ec)

-52 dBm (W-CDMA interferer)

-103 + 51 dB
Blank
Not applicable
N
± 1.1 dB overall system uncertainty. 

Similar to BS, but probably 12 dB less stringent for source ACLR
[1.1] 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 6.51 and 6.52
Blank
Not applicable

N
Using ± 0.7 dB for signal and interferer as currently defined, and 68 dB ACLR @ 10 MHz.

System error with fb <15 MHz offset:

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

f > 4 GHz: ±[3.1] dB
0 dB
See BTS blcking comments

6.6 Spurious Response
Y
Y
-114 dBm (DPCH_Ec)

-44 dBm (CW interferer)

-103.7 dBm ( Îor)

BER <0.1%
Blank
Not applicable

N
fb    2.2 GHz: ± 1.0 dB 
2.2 GHz < f  4 GHz : ±1.7 dB

f > 4 GHz: ±3.1 dB
0 dB
Similar to CW blocking case but no ACLR or broadband noise effect.

6.7 Intermod Characteristics


Y
Y
See table 6.7.1
Blank
Not applicable

N
Assume 0.7 dB for all signals. Overall uncertaint = 0.6] dB 
Needs further analysis
[0.6] 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 (ETR 273 6.5.5.1) says impact of the closer signal is twice that of the far signal. If both signals drop 1 dB, intermod product drops 3 dB. Dependency functions are:

CW = 2/3

Modulated = 1/3

Wanted = 1/3

Test System uncertainty = 

SRT(SQRT ( (0.66* CW_level_error)2 + (0.33 * modulated_level_error)2)2 + (0.33* wanted_signal_error)2)

0.565 dB to reduce both the interferers

Above assumes linear relationship between carrir to noise and impact on receiver.

6.8 Spurious emissions
Y
Y
a) Less than (60 dBm / 3,84 MHz at the UE antenna connector, for frequencies within the UE receive band. In URA_PCH-, Cell_PCH- and IDLE- state the requirement applies also for UE transmit band.

b) Less than (57 dBm / 100 kHz at the UE antenna connector, for frequencies band from 9 kHz to 1 GHz.
c) Less than (47 dBm / 100 kHz at the UE antenna connector, for frequencies band from 1 GHz to 12.75 GHz
Blank
Not applicable
N
3.0 dB for UE 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 for GSM?

Performance tests
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Comments




Based on email from Spirent/TAS since the meeting, I am now unsure as to how to interpret the fading and noise specs from R4T000047 into the table below so am awaiting further input.

For all receiver tests, the BLER accuracy is defined separately by statistical methods. Only the source accuracy is considered here. The ”wanted” signal’s quality is assumed to pass BTS mod accuracy specs.

An AWGN spec is required. 10 dB Peak to average power ratio was agreed for 0.01% , but flatness, and other specs are still undefined.



7.2, Demodulation in Static Propagation Condition 
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N
N
See table 7.2.1.2
Blank

N
±[0.5] dB

Accuracy of ratio depends on noise generation technique (baseband or additive at RF)

Static is a special case that may allow accurate ratios when one piece of equipment genertes all the signals, but all other cases require separate equipmnet and therefore less accurate ratios
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Blank

N
±[0.7] dB

Absolute level is not so important and can be calibrated out.
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N
N

Blank
±[0.3] dB
Y
±[0.3] dB

The ratio could be defined very tightly if it is set at baseband, but not if it is additive at RF.



7.3, Demodulation of DCH in multipath Fading Propagation conditions:
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N
N

Blank

N
± [0.5] dB

Accuracy of ratio depends on noise generation technique (baseband or additive at RF)
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N
N

Blank

N
± [1.0] dB

Absolute level is not so important and can be calibrated out.
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N
N

Blank

Y
± [0.3] dB

Ratio is set prior to the fading simulator which does not degrade its accuracy. The ratio culd defined very tightly if it is set at baseband, but not if it is additive at RF.



7.4, Demodulation of DCH in Moving Propagation conditions:
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N
N

Blank

N
± [0.5] dB

Same as above test
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Blank

N
± [1.0] dB
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Blank

Y
± [0.3] dB





7.5, Demodulation of DCH in Birth-Death Propagation conditions:
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Blank

N
± [0.5] dB

Same as above test
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Blank

N
± [1.0] dB






[image: image14.wmf]or

c

I

E

DPCH

_


N
N

Blank
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7.6, Demodulation of DCH in Base Station Transmit diversity modes: 
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Blank

N
± [0.5] dB

Same as above test




[image: image16.wmf]oc

I


N
N

Blank

N
± [1.0] dB
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7.7, Demodulation in Handover conditions:
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Blank

N
± [0.5] dB

Same as above test
Same as above 

Requires two signals, so also need to specify relative errors.
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7.8, Power control in downlink:
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Blank

N
± [0.5] dB

Same as above test
Same as above 

This is now split into three cases

How does SS respond to downlink power control?

How does this affect downlink levels and stability of the closed loop? See 25.214 informative annex
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7.9, Downlink compressed mode:
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± [0.5] dB

Same as above test
Same as above



[image: image25.wmf]oc

I


N
N

Blank

N
± [1.0] dB






[image: image26.wmf]or

c

I

E

DPCH

_


N
N

Blank

Y
± [0.3] dB





7.10, Blind transport format detection:
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± [0.5] dB

Same as above test
Same as above
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