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Test Equipment Requirements for BTS Equipment 

The definition of critical in this document means is the test euipmnet uncertainty critical to the verall test system uncertainty. In cases where system calibration can reduce r remove the effect of an individual  euipmnet parameter, that parameter is deemed non-critical. This has nothing to do with how driticl the actual test is to overall network performance. See Tdoc R4T000038 for more details.

The actual entires in the critical columnare provisional  were proposed by the TEM chairman after meeting #2, but are an attempt to capture the essence of the discussion.
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6.2.1 Maximum Output Power


Y
Y
2 dB of rated power
0.5] dB
0.7 dB

N
30 to >43 dBm
VSWR effects not included

Meas period 1 slot?

Power meter broad band, sampled peak detect or 2nd IF.

Possibly improve with power meter or equivalent assuming 1 slot issue can be addressed. But all code domain variants that include absolute power will not benefit by tightening this spec.

6.2.2 CPICH Power accuracy


N
N
2.1 dB
0.8] dB
1.0 dB

N
CPICH is –10 dB

Absolute power P_Max
VSWR effects not included

Sum of absolute plus relative errors. CDP measurement Test Model 2

6.4.2 Power control steps
N
N
For 1 dB nominal step:

+0.5 /+1.5 dB (up)

 or –0.5 / -1.5 dB (down)

For 10 1 dB nominal step:

+8 /+12 dB (up)

 or –8 / -12 dB (down)
0.3] dB

0.5] dB for 10 1 dB steps
?

N
Linearity for up to 12 dB for 10 step

P_Max – 3 dB to

P_Max – 28 dB

Relative CDP measurement

Test model 2

Need accuracy vs. dBc

-32 dB floor with 2.5% EVM all on one code, or –56 if EVM is evenly distributed (which is much more likely).

What about impact of signal EVM!

What about 0.5 and 2 dB step sizes

6.4.3 Power dynamic range
N
N
>=P_Max – 3 dB to

P_Max – 28 dB
0.8] dB absolute

0.5] dB for 25 dB
?

?
?
Meas abs CDP at –3, drop to –28, re-measure with no other code changes, check answer is > -25

6.4.4 Total power dynamic range

Not discussed


N
N
P_Max – P_Min > 18 dB
0.5] dB absolute

0.3] dB for 18 dB
?

?
P_Max to P_Min
Question need for relative accuracy spec

6.5.1 Occupied Bandwidth


Y
N
< 5 MHz
[ ]kHz
100 kHz

Y
Up to 10 MHz
Accuracy = 3*RBW

Assume 30 kHz bandwidth

Prob 90 kHz, so chose 100 kHz?

Analyze OBW of borderline ACLR to see how close to 5 MHz. If BTS manufacturers want a tighter spec they need to ask. The feeling is this is an easy test to pass if ACLR is OK.

6.5.2.1 Spectrum emission mask 
N
Y
See table 6.11/12/13/14
2.5 MHz  f  < 2.7 MHz  ± [1.5] dB

2.7 MHz  f  < 3.5 MHz  ± [1.5] dB

3.5 MHz  f  < 7.5 MHz  ± [1.5] dB

7.5 MHz  f  < 12.5 MHz  ± [1.5] dB


1.5 dB everywhere.



N
Input power depends on BS type:

P ( 43 dBm

39 ( P < 43 dBm

31 ( P < 39 dBm

P < 31 dBm

Accuracy applies dB either side of BS requirements
Current freq ranges are wrong, missing 3.5 to 4 range

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

General purpose for outside IMT-2000 band

This measurement process is re-used as a part of the transmit intermodulation test.

Table 6.11: Spectrum emission mask values, BS maximum output power P ( 43 dBm
Frequency offset of measurement filter –3dB point, (f
Frequency offset of measurement filter centre frequency, f_offset
Maximum level 
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
-14 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
- 14 – 15((f_offset- 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
-26 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0 MHz  ( f_offset < 8.0MHz
-13 dBm
1 MHz 

7.5 ( (f MHz
8.0 MHz  ( f_offset < f_offsetmax 
-13 dBm
1 MHz 

Table 6.12: Spectrum emission mask values, BS maximum output power 39 ( P < 43 dBm
Frequency offset of measurement filter –3dB point, (f
Frequency offset of measurement filter centre frequency, f_offset
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
-14 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
-14 – 15((f_offset - 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
-26 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0 MHz  ( f_offset < 8.0MHz
-13 dBm
1 MHz 

7.5 ( (f MHz
8.0MHz  ( f_offset < f_offsetmax 
P - 56 dBm
1 MHz 

Table 6.13: Spectrum emission mask values, BS maximum output power 31 ( P < 39 dBm
Frequency offset of measurement filter –3dB point,(f
Frequency offset of measurement filter centre frequency, f_offset
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
P - 53 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
P – 53 – 15((f_offset – 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
-26 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0  MHz  ( f_offset < 8.0MHz
P - 52 dBm
1 MHz 

7.5 ( (f MHz
8.0MHz  ( f_offset < f_offsetmax 
P - 56 dBm
1 MHz 

Table 6.14: Spectrum emission mask values, BS maximum output power  P < 31 dBm
Frequency offset of measurement filter –3dB point, (f
Frequency offset of measurement filter centre frequency, f_offset
Maximum level
Measurement bandwidth

2.5 ( (f < 2.7 MHz
2.515MHz  ( f_offset < 2.715MHz  
-22 dBm
30 kHz 

2.7 ( (f < 3.5 MHz
2.715MHz  ( f_offset < 3.515MHz
-22 – 15((f_offset - 2.715) dBm
30 kHz 


3.515MHz  ( f_offset < 4.0MHz 
-26 dBm
30 kHz 

3.5 ( (f < 7.5 MHz
4.0 MHz  ( f_offset < 8.0MHz
-21 dBm
1 MHz 

7.5 ( (f MHz
8.0MHz  ( f_offset < f_offsetmax 
-25 dBm
1 MHz 
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6.5.2.2 ACLR


Y
N
At 5 MHz > 45 dB

At 10 MHz > 50 dB
0.8] dB
z offset  ] dB

z offset  ] dB



Y
P_Max?

5 MHz 40 to 50

10 MHz 45 to 55
No meas period defined - Averaging is OK for noise reduction, but will slow measurement. Don’t use video average

Test Model 1

Relative

Linearity component 0.2 dB?

Noise + Intermod (if –70dB possible implies error <0.05 dB)

Intermod due to linearity may add as voltage rather than power

Dynamic range must allow for crest factor!

Filter accuracy < 0.1 dB?

Freq response < 0.1 dB

Averaging period – long enough to meet spec, no req.

Other factors?

Potential attenuator range error depending on implementation

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.

Verification

Use v good sig gen. (what about limited max power) with  known distortion

(use IQ errors, compression, baseband clipping)

Note: using an alternative RX filter than the one specified could be OK if overall uncertainty is still inside spec.

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

Anritsu – Suggested for 10 MHz  offset a reference signal is needed

This test repeated as a part of the transmit intermodulation test

6.5.3 Spurious emissions
Y
Y
See table 6.16 to 6.26
2.0] dB for BS and coexistence bands

Outside above:

f2.2GHz : ± 1.5 dB

2.2 GHz < f  4 GHz :

± 2.0 dB

f > 4 GHz : ±4.0 dB
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

Verify

N
Max_BTS
Clause number wrong ref to 6.5.3.7

Need to clarify BS and co-existence bands. Racal will tidy up freq and level exceptions.

This spec excludes the effect of a notch filter, but any implementation will calibrate this out (along with some mismatch errors).

This test is repeated as a part of the transmit intermodulation test

6.6 Transmit intermodulation (interferer requirements)


Y
Y
DNA
Interference signal power relative the carrier power

± [1.0] dB relative

Same as 6.5.2 and 6.5.3

N
Setting level:

Interference signal power 

-30dBc
The measurements for this test are done by repeating section 6.5.2 and 6.5.3 using the same limits for test equipmnet accuracy.

6.6.4.2 step 2 ref  to 6.2 should say table 6.2

The ability to set the relative level of the interferer involves the interactin of several pieces of equipment and severl measurements. It is therefore not realistic to specify the accuracy of a signal generator as this will nt be the dominating factor in the ability to set the correct level. The figure of ± [1.0] dB is realistic from a system point of view. Note that a change of 1 dB in the interfere will result in a change of 2 dB in the intemodulation products, so the level should be set carefully.

Should  the accuracy of the interferer be part of the core requirement in 25.104? This has a large bearing on the result.

May need to relax accuracy for BS receive band <-60 dBm to +4/-3 dB as the test signal may interfere with the result at –98 dBm

6.7.1 Frequency error
Y
N?
ppm (100 Hz)
± [10]Hz
± 10 Hz + timebase?

[12] Hz

Y
Provisional range 0 to 500 Hz. (This is t allow for UE range which at 0.1 ppm is hadher than BTS.
Measurement period is 1 slot

Rubidium Timebase 1x10-9 (R&S)

Assume this is absolute but ask RAN4 if this is an absolute measurement.

Measure with and without access to RNC?

6.7.2 EVM


N
N
17.5 %
± [2.5]% RMS
2.5 % for readings between 10 and 25%

For single code

Y
P_Max –3 to P_Max – 18 dB?

Banded around 12.5 %?
One code (good test of modulator only) or many?

12.5%?

Residual plus function of measured value, estimation error, fixed error

Define % as absoute error, not % of result

Non-orthognal SCH is modelled so does not add to error

Averaging not

Verification signals

Noise, spurs, arb

6.7.3 Peak code Domain error


N
N
-33 dB @ SF 256
±[ ]dB
?

Y
Must be banded around –33 dB
What about the SCH creating code noise?

Thomas – SCH errr is mapped to other channels

First excluded, now included in definition

Mitsuru – project 0.3 dB errors onto noise floor – looks bad

(Is chip timing removed?)

2.5% EVM onto one code = -32 dB, best is –56 dB if evenly distributed (most likely)

Mitsuru – 17% EVM on one code plus 2.5% meas error, -15.4 nom, -14.2  max, -16.77 min, so error is +1.2, -1.37 dB

Anritsu propose 0.5 dB (Tdoc 21)

Is test model 3 too uniform for real system.

(Ericsson, saw unexpected code leakage due to LO spur in TX chain) A similar measurement receiver spur could create phantom code spurs. How to verify?

A good result prves signal and measurement are good. A bad result is not so clear where the fult may lie due t the non-linearity of the problem.

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 receiver spurs

4. Effect of receiver phase noise and chip clock jitter

Anritsu – use real experience of bad combinations to gain an understanding of the mechanisms that make up code spurs.
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Timing
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Phase noise
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7.2
Reference Sensitivity Level


N
N
-121 dBm
Single 12.2 RMC

± [0.8] dB
± [1.5] dB 

Not critical

N
-121 dBm code power
Need to define signal quality as passing BTS spec?

Verification could be an issue especially below –100 dBm

BER accuracy is defined by statistical methods.

This is not critical and should be calibrated out in the test system. Test tolerance should be based on calibrated test system performance. What accuracy is possible using system approach (60 dB atten plus calibration)

7.3 Dynamic range


N
N
-91 dBm (signal)

-73 dBm/3.84 MHz (AWGN)
Single 12.2 RMC
± [ ]dB (Signal)

± [1]dB (AWGN)
±1dB (Signal)  

+18dBc ±0.5dB (AWGN)  
N
?
AWGN needs specified – consult noise experts.

Ccdf, freq flatness, other?

7.4
Adjacent Channel Selectivity (ACS)


N
Y
-115 dBm (signal)

-52 dBm (W-CDMA interferer)

± [ ] dB (Signal)

± [0.8] dB (interferer relative)

ACLR of source needs to be considered.


±1dB (signal) ±1dB (interferer relative to signal)
N

Accuracy of adj signal level on wanted signal

Impact of surce ACLR on noise floor

-115 dBm (wanted) is 6 dB above reference sensitivity.

Put in formula? ACLR of source needs t be known so its impact can be calculated. But specifying a hard value may be unnecessary. For example, ACLR at 5 MHz of 63 gives additional error of .0765 dB

ACLR of 60 gives error of –0.15 dB. Provide formula for system designers to use?

7.5
Blocking Characteristics


N
Y
-115 dBm (signal)

interferer  See table 7.4a / 7.4b
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 : ± [ ] dB

Not critical

Interfer

f   2.2 GHz: ± [ ] dB

2.2 GHz < f  4 GHz : ±[ ] dB

f > 4 GHz: ±[ ] dB

ACLR of sources needs to be considered.
±1dB (signal) ±1dB (interferer)
N

Similar to ACS test. Source ACLR at 10 MHz of 75 dB gives error of .0765. ACLR of 72 dB gives error of –0.15

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.

Spirent - The cases in both 7.4a and 7.4b of this test that call for the power of the interferer to be –15dBm and the power of the wanted signal to be –115dBm imply a relative level of –100dB. The practicality of this ratio is questionable.


Intermod Characteristics


N
N
-115 dBm (signal)

Interferer1:

10 MHz offset CW

-48 dBm

Interferer2:

20 MHz offset W-CDMA Modulated -48 dBm
±[0.8] dB (Signal)

±[0.7] dB (interferers)
Signal : ± [ ] dB

Not critical

Interfers

±[ ] dB

±1dB (signal) ±1dB (interferers)
N

ACLR etc. should  be considered for interfere2, but at 20 MHz is unlikely to be a problem

7.7 Spurious Emissions


Y
Y
See 7.7.2
Emission power:

f   2.2 GHz   ± 1.5 dB

2.2 GHz < f  4 GHz   ± 2.0 dB 

f > 4 GHz  ± 4.0 dB
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)

N

Verify























