ETSI TR 101 960 vi.1.1 2002-05)

Technical Report

Access and Terminals (AT);
Study on outband spectrum requirements for PSTN access

D




2 ETSI TR 101 960 V1.1.1 (2002-05)

Reference
DTR/AT-010098

Keywords
access, outband, PSTN

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/th/status/status.asp

If you find errors in the present document, send your comment to:
editor@etsi.fr

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2002.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
mailto:editor@etsi.fr

3 ETSI TR 101 960 V1.1.1 (2002-05)

Contents

Intellectual Property RIGNES...... ..ot 4
[0 TL= 0] (o PR 4
1 000 PR 5
2 RIS L (= (0= TR 5
3 DefiNItIONS AN GDIEVIGLIONS.........eeeeeeiee ettt ettt e e et et eeeeea s eeteeeesssaassreseeesesssasansrreresesssaaasnrnees 6
31 1< T gL o 6
3.2 FN o o1 E=Y = (0] 6
4 Various Standards FEQUITEIMENTS .......c.eieeie ettt e st st e sae e ae st e s re e sesreesesreeaaesresraentesreensesteeneeseenrs 6
41 LI = 0 72 6
4.2 LR 0 3000 0 R 7
4.3 FCC PartB8 / EIAITIAIISOB8...... .ottt et e s e et e e s e aa e e s s ebte e s s et e e e s ebeeessasbeesansbesssarenesssabeness 8
4.4 F A O N BT 00 72 8
45 (O (O I 9
4.6 INET O0L/O2..... ettt ettt ettt e e et e s sttt e e e st e e e s eaaaeessbeeesesbeeesaaseeessabeeessasbesesmesaessabeeesensbessssenassssbenass 9
4.7 HIKT A 2011 ISSUEZ.......uuvteeeeee e e ettt e e eeeeitbare e e e e e s seabaseeeeeessasssabaeeseeesesasbaseeesesesassbaseeesesesassssseeesenesansssranesenssanans 10
4.8 L@ IS VI 02417 1 O 10
49 STEL D-00L1-1996........ccccitteeiie e eeiiiteeee e e e e ettt e e e e e et esbabaeeeaeeseasbasseeesesssassssbaeeeaessasssbasesaassesassbaseeesesesasrareneeens 11
4.10 LA 0 2 0 1 S 11
411 YN 20 I K 1 T OO P P PRRRRRRPNE 12
412 o I G920 0 R L AR RRRSRR 12
413 (1O S 1S I Y £ 3 YO 13
414 IDA TS PSTNLISSUEA 2000....... .. ueeeeiitiieieiteieeieeeesssiteresesstsssssssseassssssessabesesasssssssssbssssassessssasssssabesesssssenesssnes 14
415 L =0 TS T 14
4.16 LY I 1 R 15
5 (@000 11T 0] o 1O 16
Annex A: Refer enCe IMPEUANCES..........ooiiiee e 17
Al ReferenCe IMPEUANCE ZR .. .oiveeeeeie ettt ettt ettt s te et e te s ee et e stesaeeseesseeneeseeeseentesseeneenseens 17
A.2 ReEfErENCEIMPEUANCE Z1 ..oocveeeeeie ettt sttt st st et e st e e te s beentesteereenbesreennenneens 17
[ 11 0] YU UR U URURRURPOIN 18

ETSI



4 ETSI TR 101 960 V1.1.1 (2002-05)

Intellectual Property Rights
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server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Report (TR) has been produced by ETSI Technical Committee Access and Terminals (AT).
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1

Scope

The present document describes and enumerates various requirements on metallic (horizontal) outband spectrum for
analogue terminals connected to the PSTN.

2
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Telephone Network; Advisory Notes to Standards Harmonizing Terminal Interface;

Part 2: Generally applicable Advisory Notes; Sub-part 1: Modification to sending spectral density
reguirements’.
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NO. S/INT-02W/01. May 94: "Requirements of Subscribers End Equipment (SEE) Connected to
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Communication Proclamation N° 1998-18 of February 21 1998 and N° 1968-62 of
March 9 1998)".
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(New-Zealand)".

GOST 26557-85: "Data transmission signals entering in the communication channels. Energetic
parameters (Russia)”.
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TE-001 1999: " Standard Specification For Telecommunication-Line Termina Equipment for
Connection to the Public Switched Telephone Network (South Africa)".

PSTN 01 2001: "Technical Specification for Terminal Equipment for Connection to Public
Switched Telephone Network (Taiwan)”.

ETSI


http://www.fcc.gov/wcb/iatd/part_68.html

6 ETSI TR 101 960 V1.1.1 (2002-05)

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
dBm: Power (dBm) = 10 log (Powerl /1 mW,.o) where Powerl is measured in mW,.
dBV: Voltage (dBV) = 20 log (Voltagel / 1V, where Voltagel is measured in V.

Public Switched Telephone Network (PSTN): used to describe the ordinary telephone system including subscriber
lines, local exchanges and the complete system of trunks and the exchange hierarchy which makes up the network

reference impedance 135 Q: pure resistor of 135 Q
refer ence impedance 300 Q: pure resistor of 300 Q
reference impedance 600 Q: pure resistor of 600 Q

reference impedance Z4: complex impedance made up of 220 Q in series with a parallel combination of 820 Q and
115nF

reference impedance Zg: complex impedance made up of 270 Q in series with a parallel combination of 750 Q and
150 nF

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

PSTN Public Switched Telephone Network
TE Terminal Equipment
4 Various standards requirements

The disclosed information is simplified for comparison purpose. For more detail please refer to original document.

4.1 TBR 021

Requirement: Asdescribed in[1], clause 4.7.3.4 the total voltage level in a bandwidth, defined in table 4.1, wholly
contained within the frequency range 4,3 kHz to 200 kHz, arising from normal operation of the TE when in an on-line,
non-dialling state, and when terminated with Z, shall not exceed the limits shown in table 4.1 and figure 4.1.

Table 4.1: Maximum sending level above 4,3 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBV bandwidth Impedance
GtoH 4,3t05,1 -40 decreasing to 44 300 Hz A
Htol 5,1t08,9 -44 300 Hz Zg
ItoJ 8,9to 11 -44 decreasing to 58,5 300 Hz ZR
Jto K 11 to 200 -58,5 1 kHz 75
NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale.
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43 51 89 11 200 KHz
300 Hz 1 kHz Measurement
< >i€ > pandwidth
-40 A
- MMM
H I
58,5 AAUAMMIIIIIIIDI]/1M1NKN
J K

dBV
Maximum sending level (dBV) Not to scale

in measurement bandwidth

Figure 4.1: Maximum sending level above 4,3 kHz

TR 103 000-2-01

Requirement: Asdescribed in[2], clause 4.3.2 the total voltage level in a bandwidth, defined in table 4.2, wholly
contained within the frequency range 4,3 kHz to 200 kHz, arising from normal operation of the TE when in an on-line,
non-dialling state, and when terminated with Z, shall not exceed the limits shown in table 4.2 and figure 4.2.

Table 4.2: Maximum sending level above 4,3 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBV bandwidth Impedance
GtoH 4,3106,0 -15 300 Hz Zn
Htol 6,0t08,9 -15 decreasing to -44 300 Hz Zn
ltoJ 8,910 12 -44 decreasing to -58,5 300 Hz Zn
Jto K 12 to 200 -58,5 1 kHz Zn
NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale.

15 J.

-44 =

-58,5_

dBvV

Maximum sending level (dBV)
in measurement bandwidth

200y,
Measurement
bandwidth
Not to scale

Figure 4.2: Maximum sending level above 4,3 kHz
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4.3 FCC Part68 / EIA/TIA/IS-968

Requirement: Asdescribed in [3] 68.308c the total voltage level in a bandwidth shall not exceed the limits shown in
table 4.3 and figure 4.3.

Table 4.3: Maximum sending level above 4 kHz

Points Frequency range Maximum sending level in a Measurement Reference

kHz specified bandwidth in dBV bandwidth Impedance
AtoB 41012 -14 decreasing to -20 4 kHz 300 Q
CtoD 12 to 90 -20,2 decreasing to -55,2 4 kHz 135Q
DtoE 90 to 266 -55 4 kHz 135Q
FtoG 270 to 6 000 -15 4 kHz 135Q

NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedances are pure resistors.

kHz

10 100

10 000

-10
=20
-30
-40
.50
-60-

dBvV

Figure 4.3: Maximum sending level above 4 kHz

4.4 ACA TS 002

G

Requirement: Asdescribed in [4], clause 5.4.2 the total voltage level in a bandwidth shall not exceed the limits shown

intable 4.4 and figure 4.4.

Table 4.4: Maximum sending level above 3,4 kHz

Points Frequency range Maximum sending level in a Measurement Reference
in kHz specified bandwidth dBm bandwidth Impedance
AtoB 3,4 to 100 +3 decreasing to -54,8 Not specified 600 Q

NOTE:  Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedance is pure resistor.
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1 10 100
10 T — T T —TT

0 4
-10 4
-20 4

dBm

30 -
-40 -
.50 -

-60 -

Figure 4.4: Maximum sending level above 3,4 kHz

4.5 CNC-ST2-44-01

Requirement: Asdescribed in [5], clause 4.2.3 the total voltage level in abandwidth shall decrease as -6 dB per
Octave.

4.6 NET 001/92

Requirement: Asdescribed in [6], clause 5.6.3 the total voltage level in a bandwidth shall not exceed the limits shown
in table 4.6 and figure 4.6.

Table 4.6: Maximum sending level above 4 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBm bandwidth Impedance
AtoB 4108 -30 Not specified 600 Q
CtoD 81012 -50 Not specified 600 Q
EtoF 12 to 1 000 -70 Not specified 600 Q
kHz
1 10 100 1 000
0 T T T 1 T rrr T T T 1 T T rrr T T T 1+ rrrrl
-101
-207
e -307 A— B
m
S -401
-501 C D
-607
-707 E F
-80-

Figure 4.6: Maximum sending level above 4 kHz
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4.7 HKTA 2011 Issue?2

Requirement: Asdescribed in [7], clause 3.4 the total voltage level in a bandwidth shall not exceed the limits shown in
table 4.7 and figure 4.7.

Table 4.7: Maximum sending level above 4 kHz

Points Center Frequency in Maximum sending level in a Measurement Reference
kHz specified bandwidth dBV bandwidth Impedance
AtoB 8to 12 -17,8 decreasing to -20 8 kHz 300 Q
BtoC 12t0 90 -20 decreasing to -55,1 8 kHz 135Q
DtoE 90 to 266 -55 8 kHz 135Q
NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedances are pure resistors.

kHz

100 1 000

LN e |

dBVvV

o2 E

Figure 4.7: Maximum sending level above 4 kHz

4.8 NO. S/INT-02W/01

Requirement: Asdescribed in [8], clause 2.1.3.4.3.7.3 the total voltage level in a bandwidth shall not exceed the limits
shown in table 4.8 and figure 4.8.

Table 4.8: Maximum sending level above 3,4 kHz

Points Frequency range Maximum sending level in a Measurement Reference

kHz specified bandwidth dBm bandwidth Impedance
AtoB 3,4t05,1 -33 decreasing to -40 Not specified 600 Q
BtoC 5,1t08,9 -40 Not specified 600 Q
CtoD 8,9 to 50 -40 decreasing to -70 Not specified 600 Q
DtoE 50 to 10 000 -70 Not specified 600 Q

NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedance is pure resistor.
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kHz
1 10 100 1 000 10 000

-101
-207
-301 A

-407 C
-501
-601
=701 D E
-80-

dBm

Figure 4.8: Maximum sending level above 3,4 kHz

4.9 STEL D-001-1996

Requirement: Not specified in[9].

410 JATE 04/2001

Requirement: Asdescribed in [10] article 14 the total voltage level in a bandwidth shall not exceed the limits shown in
table 4.8 and figure 4.8.

Table 4.10: Maximum sending level above 4 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBm bandwidth Impedance
AtoB 4108 -20 4 kHz 600 Q
CtoD 8to 12 -40 4 kHz 600 Q
EtoF 12 and more -60 4 kHz 600 Q
kHz
1 10 100 1 000
0 ———rrT ————rrT ———rm
-101
-207 A —B
£ _an-
&5 30
© -407 C D
-507
-607 E F
-70-

Figure 4.10: Maximum sending level above 4 kHz
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4.11  Art20 1998

Requirement: Asdescribed in[11], clause 3 the total voltage level in a bandwidth shall not exceed the limits shown in
table 4.11 and figure 4.11.

Table 4.11: Maximum sending level above 4 kHz

Points Center Frequency in Maximum sending level in a Measurement Reference
kHz specified bandwidth dBV bandwidth Impedance
AtoB 8to 12 -17,8 decreasing to -20 8 kHz 300 Q
BtoC 12t0 90 -20 decreasing to -55,1 8 kHz 135Q
DtoE 90 to 266 -55 8 kHz 135Q
NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedances are pure resistors.

kHz

Figure 4.11: Maximum sending level above 4 kHz

412 PTC200-1997

Requirement: Asdescribed in[12], clause 4.3 the total voltage level in a bandwidth shall not exceed the limits shown
intable 4.12 and figure 4.12.

Table 4.12: Maximum sending level above 4 kHz

Points Frequency range Maximum sending level in a Measurement Reference

kHz specified bandwidth dBm bandwidth Impedance
AtoB 4to 10 -40 3 kHz 600 Q
BtoC 10 to 20 -40 decreasing to -50 3 kHz 600 Q
CtoD 20 to 50 -50 decreasing to -70 3 kHz 600 Q
DtoE 50 to 100 -70 3 kHz 600 Q
Fto G 100 to 10 000 -50 3 kHz 600 Q

NOTE:  Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedance is pure resistor.
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kHz
1 10 100 1 000 10 000

-101
-207
-307

dBm
A
Q
>
w

-50- e F G
60"
=701 D E
-80°

Figure 4.12: Maximum sending level above 4 kHz

4.13 GOST 26557-85

Requirement: Asdescribed in[13], clause 6.4.1.3 the total voltage level in a bandwidth shall not exceed the limits
shown in table 4.13 and figure 4.13.

Table 4.13: Maximum sending level above 3,4 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBm bandwidth Impedance
AtoB 3,410 10 -30 Not specified 600 Q
BtoC 10 to 100 -60 Not specified 600 Q
NOTE:  Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedance is pure resistor.

1 10 100

0 T — T T —
-10 -
-20 -

dBm

-40 -
50 -
-60 - B C
-70 -

Figure 4.13: Maximum sending level above 3,4 kHz
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4.14 IDA TS PSTN1 issue4 2000

Requirement: Asdescribed in [14], clause 6.4.1.3 the total voltage level in a bandwidth shall not exceed the limits
shown in table 4.14 and figure 4.14.

Table 4.14: Maximum sending level above 3,4 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBm bandwidth Impedance
AtoB 3,410 50 -33 Not specified 600 Q
CtoD 50 to 200 -70 Not specified 600 Q
NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale. Reference impedance is pure resistor.

kHz

1 10 100 1 000

0 L S s T T T T T
-101
-207
-301 A B
-40
-50
-607
-70] cl———np
-80-

dBm

Figure 4.14: Maximum sending level above 3,4 kHz

415 TE-001

Requirement: Asdescribed in [15], clause 14.4 the total voltage level in a bandwidth shall not exceed the limits shown
in table 4.15 and figure 4.15.

Table 4.15: Maximum sending level above 3,4 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBm bandwidth Impedance

AtoB 341t05 -35 1 kHz Zy

BtoC 5t09 -40 1 kHz Zy

CtoD 9 to 50 -40 decreasing to -70 1 kHz Z1

Dto E 50 to 1 000 -70 1 kHz Zy

NOTE: Limits for intermediate frequencies can be found by drawing a straight line between the break points on a
logarithmic (Hz) - linear (dB) scale.
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1000

-10 4
-20 4
-30 4
-40 4
-50 4
-60 4
-70 4
-80 -

Figure 4.15: Maximum sending level above 3,4 kHz

416 PSTNO1

Requirement: Asdescribed in [16], clause 5.1.8 the total voltage level in a bandwidth shall not exceed the limits
shown in table 4.16 and figure 4.16.

Table 4.16: Maximum sending level above 4 kHz

Points Frequency range Maximum sending level in a Measurement Reference
kHz specified bandwidth dBm bandwidth Impedance
Ato B 4108 -20 4 kHz 600 Q
CtoD 8to 12 -40 4 kHz 600 Q
EtoF 12 t0 48 -60 4 kHz 600 Q
kHz
1 10 100
0 : — ——
-107
-207 A B
E _2nd
5 30
© 401 C D
-507
-60- E F
-70-

Figure 4.16: Maximum sending level above 4 kHz
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5 Conclusion

Though this study is not exhaustive, it is believed to be representative of what a TE manufacturer hasto follow to
design a world-wide compliant product.

It isalso believed to be representative of the characteristics of products already in use and on the market today.
It is suggested to enhance the present document with an extended scope in a next edition.
Thiswould allow to take advantage of:

¢ ongoing studies on frequency management on local loop;

e ongoing studies on measurement method;

¢ uploaded information from referenced and other authorities;

and facilitates a comparison among the requirements identified. For this purpose parameters like measurement
bandwidth, have to be identified more precisely. There should be identified the possibility of a common measurement
method and a higher limit value (or some alternative) for the frequency domain of the requirements.

The information in the present document and in the future revision can be of assistance for spectrum management
studies.
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Annex A:
Reference Impedances

Al Reference Impedance Zr

750 Q

270 Q

150 nF

Figure A.1: Reference impedance Zg

A.2 Reference Impedance Z,

820 Q

220 Q

115 nF

Figure A.2: Reference impedance Z;
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