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AUTO-TIMS APPLICATION NOTE #7

Use of dBm, dBrn and TLP in Data Communications

Often there is confusion when it comes to selecting noise thresholds for the Auto-TIMS impulse noise
measurement.  Hopefully, the following will clarify this.

FIRST SOME DEFINITIONS

dBm Decibels relative to the power of 1 mW across the impedance selected.  0 dBm is 1 mW power
across a 600 Ω impedance.

dBrn Decibels relative noise.  This was used in attempt to make noise measurements easier to
understand.  To do this, 0 dBrn = -90 dBm and 90 dBrn = 0 dBm.  This gives all noise
measurements a +ve number (except in rare cases).

For Example:   
A noise measurement is -38 dBm.  The value in dBrn will be calculated as follows:

<value> dBrn = <value> dBm + 90
therefore:

<value> dBrn = -38 dBm + 90 = 52 dBrn

For a dBrn to be dBm calculation with a noise measurement of 62 dBrn:
<value> dBm = <value> dBrn - 90

therefore:
<value> dBm = 62 dBrn - 90 = 28 dBm

TLP Transmission Level Point.  This was created to ease circuit design.  A certain point (arbitrary) of
the circuit is assigned a TLP of 0.  All other parts of the circuit are then labelled according to the
expected loss or gain relative to this 0 TLP point.

In the 2-wire circuit presented here, there is
a 13 dB loss from point A to point B.  From
point B to point C there is a 3 dB loss.  Point
B has been selected as the zero point in this
circuit.  Therefore for the circuit design,
point A is +13 dB TLP and point C is -3 dB 

      TLP.

In the actual design of a circuit, certain types and lengths of circuits are expected to have maximum acceptable
loss.  This loss is the value used for calculating the TLP’s.  Points of a circuit are designated to have certain loss,
and when the circuit is installed, attenuation is artificially inserted by using a device called a pad, to bring the
actual loss up to the designed loss.  The method eliminates problems caused by attenuation fluctuations.  With
losses expected along a circuit, transmission quality is ensured.

Of course the circuit could have been designed with less loss, but then if a section had greater loss than
expected, an amplifier would have to be installed.  This is discouraged as a simple resistive pad is much less
expensive than a amplifier and requires no power to operate.  It is also extremely unlikely that a resistive pad
would cause any other impairments, other than loss.

Signal
A (+13 TLP) B (0 TLP) C (-3 TLP)

Tx >
^ 13 dB loss ^ ^ 3 dB loss ^

> Rx
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dBm0 This is the same as dBm except that is calculated relative to the TLP at the point of the circuit
measured.  Using the same example above, here are the dBm and the dBm0 values throughout
the circuit, if a 0 dBm test tone is applied to point A:

It’s obvious that the dBm0 value remains
unchanged throughout the circuit.  This is
because the value is referenced to the TLP,
not a 1 mW tone.

<value> dBm0 = <value> dBm - <value> TLP
For point C: <value> dBm0 = -16 dBm - <-3> TLP

= -16 dBm + 3 TLP
= -13 dBm0

Since the TLP accounts for losses (or gains) in the circuit, the signal level at each point of the circuit can be
treated as constant (i.e. in dBm0).  This has an advantage when trying to find problems in an installed circuit with
known losses.  Any deviation from this level is a problem with the circuit and requires correction.

dBrn0 Like dBm0 and dBm, dBrn0 is dBrn referenced to the TLP level. Using the same circuit again
and an acceptable noise level of 84 dBrn at point A, we find the following:

Again like dBm0, the value selected as
acceptable is the same for any point in the
whole circuit when dBrn0 is used.

<value> dBrn0 = <value> dBrn - <value> TLP
For point C: <value> dBrn0 = 68 dBrn - <-3> TLP

= 68 dBrn + 3 TLP
= 71 dBrn0

This simplifies circuit design as the acceptable noise threshold and the proper tone level can be specified as
single values for the whole circuit.  Each point of the circuit compensates for its differences by the TLP specified.

If a constant S/IN Ratio (Signal-to-Impulse Noise) is desired throughout the whole circuit, this can be easily
calculated:

<S/INR> dB = <Signal Level> dBrn0 - <Impulse Noise Level> dBrn0
or    = (90 + <signal Level> dBm0) - <Impulse Noise Level> dBrn0

For point C: <S/INR> dB = (90 + <-13>) - 71
       = 6 dB

The Auto-TIMS uses the Signal-to-Impulse Noise Ratio method on its Impulse Noise and Hits test.  When there
is a tone present, the thresholds are referenced to the tone level actually received and the S/INR can be
calculated using the above formula.

Signal
A (+13 TLP) B (0 TLP) C (-3 TLP)

Tx >
^
0 dBm
-13 dBm0

> Rx

^
-13 dBm
-13 dBm0

^
-16 dBm
-13 dBm0

Signal
A (+13 TLP) B (0 TLP) C (-3 TLP)

Tx >
^
84 dBrn
71 dBrn0

> Rx

^
71 dBrn
71 dBrn0

^
68 dBrn
71 dBrn0
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Using the Auto-TIMS, if the lowest threshold was set to -6 dBm(0) {or 84 dBrn(0)} and the step size between
thresholds 4 dB, the unit will count at -6 dB, -2dB, and +2dB thresholds relative to the tone level.  This actually
works out to be the desired thresholds for most of North America.  For details about how the Auto-TIMS does the
Impulse Noise and Hits measurement, please refer to the Auto-TIMS Operating Manual and Application Note
No.5 - Impulse Noise and Hits Measurement.



AT3077A7

Consultronics is a worldwide manufacturer of test equipment for telecommunications applications. With
representation in over 80 countries we have a global presence unmatched in our field.  Contact Consultronics or
your local representative for more information on our Auto-TIMS III product or any of our other simulation and
test products.

Consultronics reserves the right to change or upgrade specifications at any  time without notice.

Consultronics Limited
160 Drumlin Circle
Concord, Ontario, Canada
L4K 3E5
Tel:  905-738-3741
Fax:  905-738-3712
Toll Free:  800-267-7235
sales@consultronics.com

Consultronics Inc.
1304 Rockbridge Rd
Suite 4
Stone Mountain, GA 30087
Tel:  770-925-3558
Fax:  770-931-4798
Toll Free:  800-227-3345
sales@consultronics-usa.com

Visit our Web page at
http://www.consultronics.com

Consultronics Europe
Unit A, Omega Enterprise Park,
Electron Way, Chandlers Ford
Hampshire, England
S053 4SE
Tel:  +44-1-703-270-222
Fax:  +44-1-703-270-333
sales@consultronics.co.uk


