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PSTN21

1
CPE
CPE
Regulation
(Harmonize)
MRA (Mutual Recognition Arrangement)
Genesye IBS Ltd.
TBR21
2. PSTN21

2.1 Flexible, Full compliance and pre-compliance testing for global markets

2.2 Fast and accurate, automated testing

2.3 Easy to use, “point & click” accessto all features, Low training overhead

2.4 Full automatic report generation

2.5 Easy to create New Test Standards Using Developer’ s Toolkit



3. PSTN21

U

(Doooooo0o0

OO0 OO0 OO OO®OO
OO OO OO OO®OO

(ON®) O0®0O0
(ONONO) ®

Measurement and
Control System (Data

<— acquisition, results
storage, user interface
control)

Measurement and
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4. PSTN21
PSTNZ21

Data Acquisition and Processing

Measurement Conditioning Signal Routing
Control

Feed Circuits

DC Feeds Network Terminations
PSU [ Ring signal Generation L oop Monitoring
Signal Oscillators M easurement Access

Feed Circuit Output  Measurement Access

Front Panel & Routing Matrix

PSTN21 System Overview



5. PSTN21
5.1 PSTN21 Basic System

Range: 10 to 100Vdcin 1V steps.

DC Feed Conditions: Tolerance: 2%

Range: 10 to 120mA in 1ImA steps.

DC Current Limit: Tolerance: 2%

Selectable from 200W, 230W, 850W, 2.2kW,

8kW, 24kW, 36kW, 150k\W, Tolerance: 1%.
User defined resistance can be connected and
selected

DC Feed Resistance:

DC Current Loop Detection: Detection threshold: 12.8mA, Tolerance 2%

Range: 5V to 150Vrmsin 1Vrms steps,

Ringing Signal Voltage Tolerance: 2%

Range: 10Hz to 99Hz, in 1Hz steps,

Ringing Signal Frequency: Tolerance 0.1%

Range: 0 to 9999msin 1ms steps,

Ringing Signal Cadence Timing: Tolerance: 0.1%, 5 individual cadences

Range: 1 to 4000mVrmsin 1ImVrms steps,

Progress Tones voltage Leve: Tolerance: 2%

Range: 50 to 30,000Hz in 1Hz steps,

Progress Tones Frequency: Tolerance: 0.1%

Range: 0 to 9999msin 1ms steps,

Progress Tones Cadence Timing: Tolerance: 0.1%, 5 individual cadences

Progress Tones Oscillators: Two oscillators with independent frequency and

level adjustment
. 2" 300W resistors matched to 0.1%, 2" 470uF
Earth Balance: .
capacitors
Earth Leakage 100V dc feed voltage, 150V dc feed voltage, 1k

measurement resistor tolerance 1%

600W resistive, Tolerance: 1%,

CTR21 Zr, Resistance Tolerance 1%,
Capacitor Tolerance 1%, user defined
impedance can be connected and selected.

AC Impedance Matching:

Measurement System Dynamic Range: >80dB

M easurement system bandwidth: 0 to 200kHz

PSTN21 Basic System



5.2 Power Hardware Upgrade/Developer Toolkit

DC Feed Conditions:

Range: 0 to 250Vdc in 0.1V steps. Tolerance: 1%
Fixed 12V. 1A supply (earth referenced).

DC Current Limit:

Range: 10 to 120mA in ImA steps. Tolerance: 1%

DC Feed Resistance:

Programmable from 10W to 200kW

DC Current Loop Detection:

Programmable from 5mA to 100mA in 0.1mA steps,
tolerance 1%

Ringing Signal Voltage:

Range: 5V to 150Vrmsin 1Vrms steps. Tolerance 1%

Ringing Signal Frequency:

Range: 10Hz to 99Hz in 0.1Hz steps, Tolerance 0.1%

Ringing Signal Cadence Timing:

Range: 0 to 9999msin 1ms steps,
Tolerance: 0.1%, 5 individual cadences

Progress Tones voltage Level:

Range: 1 to 20Vrmsin ImVrms steps, Tolerance: 1%

Progress Tones Frequency:

Range: 50 to 200kHz in 0.1Hz steps, Tolerance: 0.1%

Progress Tones Cadence Timing:

Range: 0 to 9999msin 1ms steps, Tolerance: 0.1%,
5individua cadences

Progress Tones Oscillators:

Dual Oscillators, arbitrary waveform generation, FSK.
etc

Selectable earth balance networks:
TBR21, TBR37, TS002, JATE Blue Book,
HKTA 2011, TSPSTN 1, YD514-96, ETS 300

Earth Balance: 001, CS-03/FCC part 68, external user
selection
All resistors 1% tolerance, all capacitors 1%
tolerance

Earth Leakage: 100V dc, 150V dc, 200V dc and 250V dc supplies,

measurement resistor of 1k, resistor tolerance 1%

AC Impedance Matching:

Programmable:
600W resistive, CTR21, 900W resistive, TBR37,
TS002, PTC 200 JATE Blue Book, HKTA 2011,
TSPSTN 1, YD514-9, ETS 300 001, CS-03/FCC
part 68, external user selection

All resistors 1% tolerance, all capacitors 1%

tolerance

Measurement System Dynamic
Range:

>80dB

M easurement system bandwidth:

0 to 10MHz

Pulse Dialing Reference Source:

Standard, New Zealand & South Africa Reference
Pulse Dialing Sources.

Artificial Lines: South Africa, Japan, Australia
AC Source: 0to 300Vrms
PSTN21 /
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5.3 PSTN21

Country Test Standard PSTN21 Test Suite Compatibility
Europe TBR21 Provides full testing to all clauses of the standard
Europe EG 201121 |Providesfull testing to al clauses of the standard
Europe TBR38 Provides full testing to all clauses of the standard
Europe TBR37 Provides full testing to all clauses of the standard
USA FCC part 68 |Seedetail next page
Canada CSs-03 Standard is same as FCC part 68
Provides full testing to all clauses of the standard
Brazil Decree 322 related to voice band equipment, eg modems, facsmile
products, telephones, etc
Provides full testing to all clauses of the standard except
Japan JATE BlueBook |for Articles 18, 30 and 31 which relate to mobile phone
interfaces
Australia AS S002 Provides full testing to all clauses of the standard
Hong Kong HKTA 2011  |Provides full testing to al clauses of the standard
China YD 514-92 Provides full testing to all clauses of the standard
. Provides full testing to al clauses of the standard except
Singapore TASTSPSTN 1 for clause 3 (mains safety tests)
South Africa | SA TRA TE-001 |Provides full testing to all clauses of the standard
New Zedand PTC 200 Provides full testing to all clauses of the standard
PSTN21




FCC Part 68 PSTN21
Clause _ PSTN21
Number Description Test Suite
68.302(a) Mechanical Stress No
?;302('3) © Surge testing No
68.304 L eakage current limitations at 1000V and 1500VAC No
68.306(a) Tip/Ring Voltages Yes
68.306(b) Physical Separation of leads Yes
68.306 (e) (2) |Intentional operational paths to ground Yes
68.308 (b) (1) |Voice band metallic signal power Yes
68.308 (b) (2) |Voice band signal power Yes
68.308 (b) (ii) |Observation of through transmission jacks Yes
68.308 (b) (4) |V oice band signal power for Adjustable power TE Yes
68.308 (b) (5) |TE which can connect one network to another must limit v
(A-G) amplification =
68.308 (b) (5) [Limitation of transmitted signals for TE that can connect one v
€

) (G) network to another
2?)'308 () (5) Insertion loss for TE that can connect two networks together Yes
68.308 (C) Signal Power Limitations in the 3995Hz to 4005Hz band Yes
68.308 (d) Longitudinal voltage at frequencies below 4kHz Yes
68.308 (e) (1) [Metallic Voltage 4kHz to 270kHz and 270kHz to 6MHz Yes
68.308 (e) (2) |Longitudinal Voltage 4kHz to 270kHz and 270kHz to 6MHz Yes
68.310 Longitudinal Balance Limitations (on hook and off hook) Yes
68.312(b)(1) |Quiescent tip-ring DC resistance and Quiescent tip or ring to v

: - €
(i) & (ii) ground
83)3/1(283)(%) DC current during Ringing Yes
68.312(b)(1) .
V)& (V)/(0)(2) AC Impedance during ringing Yes
68.312(d)~(f) |REN number calculation Yes
68.312 (i) Make Busy Yes
68.314 (a)(1) |Call duration for Data Protective Circuitry Yes
68.314 (a)(2) |Call duration for Data applications Yes
68.314 (b) On hook signal requirements (noi se measurements) Yes
68.314 (c) L oop Current requirements line seizure Yes
68.314 (d)(1) |Signaling interference Yes
68.316 Hearing Aid Compatibility No
68.318 (b) Automatic Re-dialing Yes
68.318 (C) Line seizure for automatic dialing systems Yes




11
12
1.3
14
15

1.6
1.7

18

2.1

(1)

(2)
3

(4)

ETSI TRB21 (Technical Basisfor Regulation 21)

(Polarity Test)
( ) (DC Resistance)
TE 1MW
(Ringing Impedance)
4kW 0.6mA
(Resistance to Earth)
10MW 1MW
(Transient Response)
84.4.22
(DC Current) DC
(Impedance Unbalance about Earth)
(LCL)
_ éU,u
LCL =20log S0t EIdB

> 40dB @50~600Hz
> 46dB @600~3400Hz

25V 50V 100V

0.6mA

(Transient from quiescent to loop state)

FCC Part 68 Rule/ CS-03

(Hazardous Voltage)
(Excessive Signal Power)
(Longitudinal Imbalance)

o0 oo

FCC Part 68
ITU-T

EIA



2.2

2.2.1 (868.302 Environmental simulation)
a
b. (& TypeA
(b) Type A
(c) TypeB
(d) Type B
C.
2.2.2 (868.304L eakage current Limitations)
2.2.3 (868.306Hazardous V oltage Limitations)
70Vpp
224 (868.308Signal Power Limitation) TE
225 (868.310Transverse Balance Limitation)

BALANCE, , = 20log,,
)

2.2.6 (868.3120n-Hook |mpedance Limitation)
Ring-Trip DC
REN(Ringer Equivalence Number)
227 (868.314Billing protection)

2.2.8 Hearing Aid Compatibility(868.316)----
229 (868.318Additional Limitations)
(Line seizure)

(1D)
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3. ACIF AS S002(April,2001)

2001 ACIF
AS S001,S002,S003,S004  S006 AS S002
ACA TS002
3.1 (Insulation Resistance) ---- CE
250vdc 1MQ
3.2 (Series Equipment)----
<55Q <3V @30mA <6V @60mA
<0.5dB
3.3 (Bridge Equipment)----
15kQ (@300~3400Hz)
34 (Power & Voltage Limits of Transmission
other than Speech & Music)----
3.5 (Return Loss & Impedance)----
Z., +600
R.L. =20l R daB =60
%97 600 P ( ow)
3.6 (Impedance Balance)----

46dB(Within 50Hz~3400Hz)
I mpedance unbal ance about earth is expressed as Longitidinal Conversion Loss
(L.C.L.)

LCL.= 20Iog%(dB)
3.7 (Noise Performance)----
(1) Psophometric Noise shall be £ -62dBmp
(2) Unweighted Noise shall be £ -37dBm over 30 to 20kHz Range

(3) Impulsive Noise Count < 5in 5mins, threshold level =-32dBm
(4) Single-frequency Noise Power shall be £ -47dBm

-1-



IDA TSPSTN1

(Info-communications Development authority of Singapore)

2000 TSPSTN1
TSADSL1 ADSL POTS
(Plain old Telephone Service) TS DLCN1 El
E3, E4
IDA TSPSTN1 :
41 (Safety Requirements) IEC 60950 EN60950
4.2 (Ringing signal and Service Tone

Compatibility in PSTN)

4.3 ( Power —Fail Condition)
44 (Insulation Resistance)
5MW@100Vvdc
45 (Impedance Limits)
45.1 1IMW@100Vdc
45.2 Z 6.66 kW
4.5.3 (Ringing Impedance) 2 kW @24kHz
454 85Vrms@24Hz
4.6 (Loop Condition)
4.6.1 80W 450w 20mA  110mA
4.6.2 (Return Loss)
8dB @300 to 3.4kHz range
4.6.3 (Return Loss) 14dB @300
to 3400Hz 110mA
4.6.4 (DC Resistance) 20W
4.7 (Impedance Unbalance about Earth)
LCL Shall be > 40dB in frequency range of 300 to 600Hz
and > 46dB in frequency range of 600 to 3400Hz
4.8 (Signal frequencies and Sending Level)
4.8.1 (300~3400Hz) -6dBm 600W
4.8.2 (3400Hz ) 12dB/
4.8.3 Noise power >-33dBm @ above 3.4kHz
and <-70dBm @ 50kHz and above
4.9
4.10

-12-



Genesys PSTN21

1.
1.1

1.2
13
1.4

2. GenesysPSTN21

2.1 Genesys PSTN 1 Windows NT4.0
log-on PSTN21 Access Test System

2.2 " Start Test System”

2.3 PSTN21 ( )

L==€enesys .

PSTH21Access Test System

24

-13-
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2.6

2.7
2.8

" Conduct Test”

ToBoTesled

To Be Tesleg

Windows Word

(Conduct test)
show

3 heta

To Be Tested

To Be Tesled

A Sending Level In A 10H: B3,
504704 F Sanding Level

To Be Tested

To Be Tested

Clavsed 4 3 impedance rint REQuires

Mot Reguired

ToBa Tesied

To fe Tesizd

To Be Tested

To Be Tested

To Be Toested

Longsiucinal Conversion Loss Mol Requirsd

Nt Required

To Be Tested

To Be Tested

To Be Testod

To e Testad

Oirlpot Signat Balance

ot Required

To Be Tested

To Be Tesied
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TBR21

2.9

EUT

2.10

2.11
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Genesys PSTN21 (M easurement Uncertainty Analysis)

1
PSTN 21
TBR 21 (Technical Basisfor Regulation 21)
SO 1995 (Guide to Expression of Uncertainty
in Measurement)
2.

(1)

Y=f(X1 X2 X3 .... Xn)

Y= X1 X2 X3 ... Xn
2 (Xi)  (xi) U(Xi)

(xi) U(xi)

3

#* Xi  X] Xi X

Xi
+ Xi  Xj Xi X
Thelaw of propagation of Uncertainty

(Combined standard Uncertainty) Uc(y)
(4) Uc(y)

2 & aff u 2 (i

UZ)=8 gra V00

-16 -



(5)

(6)

At
i

uUxi) A B

Y
U(y)

U (y)=Uc(y)” k

p %
y-U y+U
A ()
B ( )
B
(

-17 -
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3. TBR21

( B )
31 (DC Resistance Test) Clause 4.4.1
311
T
Az
Sw1
R1
200W
T EUT
u V V1 V1
i Rdc = — = —= = 200— (W)
— V2 V2
| > 200
U=25Vdc, 50Vdc, 100Vdc
3.1.2
k=2 =95%
+150V
400kwW  20MW
Nominal tolerance Distribution Standard
Measurement Type Contributing Uncertainty Factors | of Contributing Tvpe Uncertainty
Factor (%) yp (%)
DC Feed Voltage DC Feed Voltage 1 Rectangular 0.577
Resistor Value 0.5 Rectangular|  0.289
DC Vpltage used to Channel Gain Accuracy 0.1 Rectangular 0.058
determine line current
Digital Rounding Error 0.0625 Rectangular 0.036
Measured DC Feed Channel Gain Accuracy 0.1 Rectangular|  0.058
Voltage Digital rounding Error 0.0366 Rectangular|  0.021
Combined Standard Uncertainty 0.652
Expanded Uncertainty (k=2) 1.304

-18-




3.2 (Ringing Impedance Characteristics) Clause 4.4.2.1
321

+ -

()

Y%

1850W 200W
__'__ 50vDC +

; V2 EUT 7, =2
- vi
200

U=25Hz and 50Hz, 30Vrms

322
k=2 =95%
Vi =10V V2 300V
1200W to 40kW
o _ Nominal t_ol erance| i aribution Standgrd
Measurement Type | Contributing Uncertainty Factors| of Contributing Type Uncertainty
Factor (%) (%)

Ring Signal Voltage Ring Signal Voltage 1 Rectangular| 0.577
Resistor Value 0.5 Rectangular| 0.289
AC i?;giraé:ilgure Channel Gain Accuracy 0.1 Rectangular|  0.058
Digital Rounding Error 0.203 Rectangular| 0.117
Measured AC Voltage Channel Gain Accuracy 0.1 Rectangular|  0.058
at EUT terminals Digital rounding Error 0.244 Rectangular|  0.141
Combined Standard Uncertainty 0.676
Expanded Uncertainty (k=2) 1.352
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3.3 (DC Current) Clause 4.4.2.3

331
)
v
R2 R1
650W 200W ———p
—~ 60vDC
! EUT V,
i ldc = —
— 200
U N
C) I Criteria Idc £ 0.6mA
U=25Hz and 50Hz, 90Vrms
3.3.2
k=2 =95%
DC + 100V
Auto-ranging £ 5V
Nominal tolerance Distribution Standard
Measurement Type | Contributing Uncertainty Factors | of Contributing Type Uncertainty
Factor (%) (%)
DC Feed Voltage DC Feed Voltage 1 Rectangular 0.577
Resistor Value 0.5 Rectangular 0.289
DC Voltage Used to .
determine line current Channel Gain Accuracy 0.1 Rectangular 0.058
Digital Rounding Error 127 Rectangular 0.518
Measured DC Feed Channel Gain Accuracy 0.1 Rectangular|  0.058
Voltage Digital Rounding Error 0.241 Rectangular|  0.117
Combined Standard Uncertainty 0.832
Expanded Uncertainty (k=2) 1.664
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34 (Impedance Unbalance About Earth) Clause 4.4.3
34.1

230W
f-— W
Ad \AANAS
50vDC —e :
e 10H
: —e— o
[}

C1
iy >
RL R2 c2 EUT
o pr{m 2 T | S
uo
+

7] 0 ~

LC.L. = 20log 22U

gutH

/Vl AN
= 20|oge_§d3
gv2
Note : The Impedance unbalance about earth is expressed as the
Longitidinal Conversion Loss (LCL)
34.2
k=2 =95%
VO +50mV Vt =5V
Nominal tolerance Distribution Standard
Measurement Type Contributing Uncertainty Factors | of Contributing Type Uncertainty
Factor (%) Y %)
Channel Gain Accuracy 0.1 Rectangular 0.058
Measured AC Voltage UO
Digital Rounding Error 0.158 Rectangular 0.091
Channel Gain Accuracy 0.1 Rectangular 0.058
Measured AC Voltage Ut

Digital rounding Error 0.393 Rectangular 0.227
Combined Standard Uncertainty 0.258
Expanded Uncertainty (k=2) 0.516
Expanded Uncertainty (k=2) in dB at lower limit 46dB(worse case) 0.1dB
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35

- (Resistance to Earth) Clause 4.4.4

351
< >
FEEDING
EUT
BRIDGE
< B> <
CCT003 + . CCT001
R1
kW
— +
00V |
i
V2
Rdc =—= - 1k(W)
Vi1
3.5.2
k=2 =95%
DC V2. + 150V
V1. +£5V
Nominal tolerance Distribution Standard
Measurement Type | Contributing Uncertainty Factors| of Contributing Type Uncertainty
Factor (%) Y (%)
DC Feed Voltage DC Feed Voltage 1 Rectangular| 0.577
Channel Gain Accuracy 0.1 Rectangular|  0.058
DC Voltage
Digital Rounding Error 0.035 Rectangular|  0.020
Resistance value 0.5 Rectangular| 0.289
Measured DC Voltage .
Across 1k Channel Gain Accuracy 0.1 Rectangular|  0.058
Digital Rounding Error 0.135 Rectangular| 0.088
Combined Standard Uncertainty 0.657
Expanded Uncertainty (k=2) 1.314
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Genesys|BS PSTN
PSTN
CPE PTT

Genesys IBS Ltd

PSTN Genesys
IBS Ltd
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