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I. GE~ERAL 

A. Purpose 

BR 313-220-101 
Issue 1, July 1987 

1.01 This practice provides acceptance and immediate action transmission tests and limits for the various 
voice grade special access channels (VG 1-VG 12), the Wide Area Telecommunications Service 

(W A TS) access line and the Feature-Group A switched access service. For purposes of this practice, 
these circuits are referred to as channels. Although they are tariffed as switched access services, Feature­
Group A channels are included in this practice because they are used to furnish services that have tradi­
tionally been considered special service circuits. The acceptance and immediate action tests and limits 
contained herein have been determined by the performance required for the type of service each channel 
will provide. The acceptance and immediate action tests and limits include both voice and voiceband data 
parameters that should be tested for each channel. This practice also provides the acceptance and 
immediate action tests and limits that apply to the optional C, data capability, and T-conditioning options 
available with certain channels. 

1.02 Whenever this practice is reissued, the reason for reissue will be given in this paragraph. 

B. Application 

1.03 These channels are provided by the Bell Operating Company for use by the Interexchange Carrier to 
gain access to the end user in the local access and transport area (LATA). For Multipoint Service 

the links (End/Mid) are tested as 2 point channels. Voice grade channels are provided between: 

• An Interexchange Carrier point of termination (POT) within the LATA and an end user point of ter-
mination (POT) on the end user's premises 

• the Interexchange Carrier POT and a Telephone Company central office 

• two Interexchange Carrier POTs 

• an End User POT and a Telephone Co. (TC) bridge (End L~) 

• two TC bridges (Mid Link) 

• IC POT and TC bridge (Mid Link) 

• \VATS access line channels extended from and End User POT to a Telephone Company central office 
that is equipped for Feature-Group C or D switched access service. 

• Feature group A channels extend from an Interexchange Carrier POT to the line side termination at a 
Telephone Company end office. 

• Jurisdictionally Interstate Service (JIS) for Intra LATA end user to end user service that meets one of 
the following criteria: 

( 1) Interstate intra LATA, where a LATA boundary crosses a state boundary 

(2) Interstate Corridor service between, for example, a large city in one state and several counties in 
another state sharing a community of interest 

(3) International service outside the continental L'nited States 

( 4) Contaminated services which are all intraLAT A circuits that may carry interstate traffic either 
occasionally or predominately by being connected to interstate circuits. 
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C. Acceptance and Immediate Action Test Requirements and Limits (Tables A & B) 

1.04 Acceptance tests are listed in Table A. These are deftned as either billable or nonbillable when 
requested by an lnterexchange Carrier. Table B lists those transmission parameters that are tariffed 

and require immediate action treatment. 

1.05 Immediate action limits are the parameter values beyond which a channel is considered to be out of 
limits and immediate corrective action is required. The immediate action limits are identical to the 

tariff specifications. 

1.06 The acceptance test limit is the parameter limit that is allowable when cooperative acceptance testing 
is conducted with an interexchange carrier or customer. Although this limit is not included in the 

tariff, it is covered under other documentation available to the interexchange carrier (i.e., TECHNICAL 
REFERENCE TR-NPL-000335). This limit is sufficiently more stringent than the immediate action 
limit to give the interexchange carrier the assurance that the service petformance is not approaching the 
immediate action limit. 
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TABLE A 

ACCEPTANCE TEST REQUIREMENTS 

(Notes I ud 2) 

VOICE GRADE CHANNEL 
TEST VGs VG4 VGS VGs 6,7,8 VG12 VGC WAL 

1.2,3 9,10,11 

LOSS R R R R R R R 

SLOPE (Note 3) R R R R R R R 
(R) (R) (R) (R) (R) (R) 

ATTENUATION NR NR NR NR NR NR NR 
DISTORTION 
(Note 3) 

C MESSAGE NOISE R R R R R R R 
(T) (T) (T) (T) (T) (V) 

C NOTCHED NOISE NA NA R R R R NR 
(G) (H) (I) (J) 

IMPULSE NOISE NA NA NR NR NR NR NR 

ECHO CONTROL NR NA NR NR NR NR NR 
(Note 4) 

ENVELOPE DELAY NA NA NA NR NR NR NR 
DISTORTION 

INTERMODULA TION 
DISTORTION NA NA NA NR NR NR NR 

PHASE JITTER NA NA NA NR NA NR NR 

FREQUENCY SHIFT NA NA NA NR NR NR NR 

SIGNAL TO 
C-MESSAGE NOISE NA NR NA NA NA NA NA 

OPERATIONAL 
SIGNALING R NA NA R NA NA R 
(Note 5) VGs 7,8,9 

N-: 

t. n.c - requn-u apply to bath basic <--.N~itioned) aad conditianed (C, DA, or T) cllanneb. 

2. R • Required Tat at c,.._ req-t (Non Billable) Applicable Table is ill .. renthesis. NR • Not required, but a billable 
- at tbc CUIIOmcr'o reqUat. NA - Not Applicable. 

3. llcllll Slope aad Atleftuation Distortion are approaimate ,..yo to ma~ure channel frequency l'IIJ'OIIAC (a tarill'cd .. rameter). 
Sec Table S for lelt frequenc:iel. Slope is adequate for acccplance tesll aad is opecified u non•billable. At the cuotomer 
req-1, Atlelluation Distortion is available u a billable test. 

4. Ecbo CDDtrol is DOl applicable wbea both poinu of termination are 4-wirc. In addition, echo CDDtrol is a required test when the 
ilnpvvcd retum lwa at the End Uaer POT for declive 2·wire traJWniuioD option is ordered. 

S. Wbea Applicable <Refereace BR 313-300-101) 
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TABLED 

TARIFFED PARAMETERS 
CONDmONED AND NON..CONDmONED CHANNELS 

<see Note) 

PARAMETER CHANNEL 

LOSS . ALL CHANNELS 

FREQUENCY RESPONSE ALL CHANNELS 
(3-TONE SLOPE OR ATTN.DIST) 

C-MESSAGE NOISE ALL CHANNELS 

C-NOTCHED NOISE VG5-12,VGC and 
WATS ACCESS LINES 

IMPULSE NOISE VG5-12, VGC and 
WATS ACCESS LINES 

ECHO CONTROL (IMP.BAL) VGs 1,2,3,5,7,8,11,12,VGC 
and WATS ACCESS LINES 

ENVELOPE DELAY DISTORTION VG6-12, VGC and 
WATS ACCESS LINE 

INTERMODULATION DISTORTION VG6-ll, VGC and 
WATS ACCESS LINES 

PHASE JITTER VG6-ll, VGC and 
WATS ACCESS LINES 

FREQUENCY SHIFT VG6-12, VGC and 
W ATS ACCESS LINES 

SIGNAL-TO-C-MESSAGE NOISE VG4 

Note: Tariffed parameters for Feature-Group A channels are provided in Part 3 of this practice. 
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D. Channel Configurations 

1.07 Technical specifications refer to effective 2-wire and effective 4-wire transmission capability. The 
channels provided by the Telephone Company typically contain a mix of facilities such as analog 

carrier, digital carrier, single gauge metallic cable, mixed-gauge metallic cable, and subscriber loop carrier. 
An effective 2-wire channel may terminate in either a 2-wire or 4-wire interface (see Fig. 1 ). It may be 
entirely 2-wire, such as a channel made up of entirely metallic cable, or the channel may contain a 4-wire 
section such as a carrier facility with a 2-wire metallic cable extension. An effective 2-wire channel will 
contain at least one 2-wire segment and its transmission performance is that of a 2-wire channel. With 
effective 2-wire transmission, simultaneous transmission in both directions may be possible but 'it is not 
assured. 

END-USER/CENTRAL OFFICE 
POT 

2-W 

END-USER/CENTRAL OFFICE 
POT 

2-W 

END-USER/CENTRAL OFFICE ,....-----..., 
POT 

2-W 

Intermediate CO 

INTEREXCHANGE 

CARRIER POT 

2-W 

INTEREXCHANGE 
CARRIER POT OR 
CENTRAL OFFICE • 

INTEREXCHANGE 

CARRIER POT 

4-W 

Note: See Figure 15 for Jurisdictionally Interstate Channel Configurations. 

Fig. 1 -Typical Effective 2-Wire Channel Configuration 
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END USER POT 

j~----------------~E~~d~w~u~,~~k~·----------------~la•I8a1 

INTEREXCHANGE 
CARRIER POT 

jl-------------_.:;:M:.:.:~.:.dw-=u:::.:,;.:.::ek:...·-------------lla•I8aEI 

• Intended For 1-Way Service 

Fig. 1A- Typical Effective 2-Wire Multipoint Configurations 
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END USER OR 
CENTRAL OFFICE 

INTEREXCHANGE 
CARRIER POT 

1·-<"-+---1 ---~ 
2-W 4-W 

END USER OR 
CENTRAL OFFICE 

INTEREXCHANGE 
CARRIER POT 

:=======~ 
4-W 

USED WITH WATS ACCESS LINE 
CHANNELS 

4-W 

CENTRAL OFFICE 
END USER 

:=======E·I 
4-W 2-W 

Note: See Figure 15 for Jurisdictionally Interstate Channel Configurations. 

Fig. 2 -Typical Effective 4-Wire Channel Configurations 
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1.08 An effective 4-wire channel may terminate in a 2-wire interface at the end user premises or central 
office end but, the Interexchange Carrier end must be a 4-wire interface (see Fig.2). An effective 4-

wire channel is entirely 4-wire with no intermediate 2-wire segments. Its transmission performance is that 
of a 4-wire channel. Effective 4-wire channels assure simultaneous transmission in both directions except 
when the channel is terminated in a 2-wire interface. 

8 

TC 
BRIDGE 

Mid Unk 
4 Wire 

INTEREXCHANGE 
CARRIER POT 

' ( ( 
END USER POT 

End Unk ~ 
~ 4~~ 7 

BRIDGE \. .,______ _____ ~( 

TC 
BRIDG 

END USER POT 

End Unk 

Fig. 2A- Typlc•l Effective 4-Wire Multipoint Configurations 
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1.09 The method of implementing transmission on an effective 4-wire channel (whether the separation is 
physical, time domain, or frequency domain) is at the discretion of the Telephone Company. 

1.10 Analog and digital multiplexing at the Interexchange Carrier end is an option available with most 
channels. At the Interexchange Carrier end, the channel is part of a DS-1 or higher rate signal or 

part of a group (or higher capacity) analog system. With this option, the stated limits apply to the derived 
voice frequency (VF) channel as measured between the customer premises and the Interexchange Carrier 
POT or between the central office and the lnterexchange Carrier POT. Parameters such as loss and noise 
can be measured at a digital multiplex interface with digital test equipment but an analog multiplex signal 
usually needs demultiplexing before measuring the voice frequency channel. 'These measurements should 
only be made on an exception basis when all other alternatives have been exhausted. 

1.11 Table B lists the tariffed parameters. Both slope and attenuation distortion are ways of measuring 
frequency response. Usually, a slope measurement is made using three test frequencies (404 Hz and 

2804 Hz referenced to 1004 Hz) for a quick test of the channel frequency response. An attenuation distor­
tion measurement uses frequencies spaced approximately every two-hundred Hertz apart throughout the 
frequency band. This provides a more accurate picture of the channel frequency response. Attenuation 
distortion measurements are necessary on most of the conditioned channels. These tests should be made 
at both interfaces and in both directions of transmission. The test requirements specify whether a slope or 
attenuation distortion measurement should be made and the channel must be within the stated limits at 
all test frequencies. Table R lists the acceptance and immediate action limits for both attenuation distor­
tion and slope and Table S provides the test frequencies used for both. 

1.12 All of the tariffed parameters listed in Table B must be supported. If a tariffed parameter does not 
meet the immediate action limits, corrective action must be taken. 

1.13 Usually the transmit and receive levels are specified by the type of service but some transmission 
levels are offered within allowable ranges (see TR-NPL-000335). The exact levels should be stipu­

lated on the circuit layout card or WORD document. The usable frequency range for the channels dis­
cussed in this practice is nominally 304 to 3004 Hz. 

2. LATA SPECIAL ACCESS CHA:\l'EL DESCRIPTIO:\S 

A. Voice Grade I (Sen·ice Code LB) 

General 

2.0 l Voice Grade 1 (VG 1) channels are suitable for the access segment of basic two-point nonswitched 
voice circuits. Typical configurations are shown in Figure 3. 

2.02 A VG I channel extends from the End User POT to an Interexchange Carrier POT. The 
transmission interfaces are either 2- or 4-wire at each end. This channel will support effective 2-wire 

or effective 4-wire transmission. 

Application 

2.03 Voice Grade 1 is suitable for services such as: 

• Overseas connecting facility 

• Voice grade facility 

• Access facility 

• Alarm circuit 
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END USI!R 
~T 

1-W 

INTI!RI!XCHANQI! 
CARRII!R POT 

r--, 
----1 IC I 

L_..J 

I 1-W <t----r-1 
1--__________ __,_ I IC I 

----L._..J 

co t----t:K 1-w I 
co r--, 

~::t----+----1 IC I 
L_..J 

k ----r--, 
4-W I IC I 

---------+ ---L _ _J 

I 4-W ~----r:i 
J-. ----------+~ ---L _ _J 

Fig. 3- Typical Voice-Grade 1 Channel Configurations 

Acceptance and Immediate Action Tests -Voice Grade I (Table C) 

2.04 Table C lists the acceptance and immediate action tests and descriptions. 

10 

TABLEC 

ACCEPTANCE AND IMMEDIATE ACTION TISTS FOR VOICE GRADE 1 

PARAMETEII ACCI:PTANCI: LIMIT IMMI:DIATI: ACllON LIMIT 
(See N.fe) 

1. LOSS Measure (ud record) Meuare (ud record) 

1004 Hz loss. IIJ0.4 Hz loss. 
UMIT: _:+1.0 dB of EML UMIT: j-C.O dB of EML 

SLOPE Ste Table R for limits. Ste Table R for limits. 

3. C· MESSAGE NOISE Ste Table T for limits. Ste TableT for limits. 

4. ECHO CONTROL Ste Table AA. Ste Table AA. 
(Billable) 

5. OPERATIONAL SJGNAUNG BR313-300-101 

Note: Both Slope and Attenuation Distortion are ways of meas~rin& freq~ency response (which il a tarill"ed parameter). Slope is 
adequate for ac:c:eptance tau and il specified u a non·billablc tat. Atten~ation Distortion tatina is available at the customer 
req~at but is billable. See Table S for the tat frequencies to be uaed when tatiDJ for Slope and Attenuation Distortion. 
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B. Voice Grade 2 (Service Code LC) 

General 

BR 313-220-101 
Issue 1, July 1987 

2.05 Voice Grade 2 (VG2) channels are suitable for the acce·ss segment of voice two-point private line 
and switched special service circuits. For services such as FX that are switched at a Telephone 

Company central office, this channel is suitable for the station or "closed end" only. The "open end" of 
an FX service is provided by switched access Feature-Group A channels. Typical configurations are 
shown in Figure 4. 

END USER POT 
OR CENTI'IAL OFFICE 

INTERI!XCHANOE 
CARRIER POT 

r---------------------- I IC I 
2-W <t ___ _r--1 

----L __ J 

4-W I IC I f<---------f---_ _r---, 

. ----L __ j 

END USER POT 

I 4-W 

__ _r---, 
I IC I 

---L __ J 
Fig. 4- Typical Voice-Grade 2 Channel Configuration• 

2.06 A VG2 channel extends from the End User POT or Telephone Company central office where a 
centrex switch is located, to the Interexchange Carrier POT. The transmission interface is 2- or 4-

wire at the End User POT, 2-wire at the Telephone Company central office, and 4-wire at the Interex­
change Carrier end. This channel will support effective 2-wire or effective 4-wire transmission. 

Application 

2.07 Voice Grade 2 is suitable for services such as: 

• Foreign Exchange Line (closed end) 

• Extension Service 

• Intercommunication Off-Premises Station Line 

• Long Distance Terminal Line 

• Off-Premises Station Line 

• Off- Premises Extension 

• Private Line Voice Circuit 

• Paging Circuit 

• Radio Land Line 

• Secretarial Line 

• Turret or ACD Line. 
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Acceptance and Immediate Action Tests- Voice Grade 2 (Table D) 

2.08 Acceptance and Immediate Action tests for Voice Grade 2 channels are listed in Table D along with 
descriptions and limits. 

TABLED 

ACCEPTANCE AND IMMEDIATE ACTION TFSTS FOR VOICE GRADE 2 

PARAMETER ACCEPTANCE LIMIT IMMEDIATE AcnON LIMIT 

(See Note) 

1. LOSS Measure (and record) Measure (and record) 
1004 Hz loss. 1004 Hz loss. 
LIMIT: j-1.0 dB of EML LIMIT: j-1.5 dB of EML 

2. SLOPE See Table R for limits. See Table R for limits. 

3. C- MFSSAGE NOISE See Table T for limits. See Table T for limits. 

4. ECHO CONTROL See Table AA. See Table AA. 
(Billable) 

5. OPERATIONAL SIGNALING BR313-300-101 

Note: Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is 
adequate for acceptance tests and is specified as a non-billable test. Attenuation Distortion testing is available at the customer 
request but is billable. See Table S for the test frequencies to be used when testing for Slope and Attenuation Distortion. 

C. Voice Grade 3 (Service Code LD) 

General 

2.09 Voice Grade 3 (VG3) channels are suitable for the access segment of voice trunk-type circuits. 

12 

Typical configurations are shown in Figure 5. 
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END USER POT 
OR CENTRAL OFFICE 

INTEREXCHANGE 
CARRIER POT 

1------2_-_w _____ ~----i~c-l ""+ I I ----L __ _j 

END USER POT 
OR CENTRAL OFFICE 

--------+---_ _r--, 
4-W I IC I 

I I ----L __ _j 

END USER POT 

I 
___ _r--, 

1------4_-_w _______ +- ____ l 1c l 
L __ _j 

Fig. 5 - Typical Voice Grade 3 Channel Configurations 

2.10 A VG3 channel extends from the End User POT or Telephone Company central office, where a 
centrex switch is located, to the Interexchange Carrier POT. The transmission interface is 2- or 4-

wire at the End User POT, 2-wire at the central office and 4-wire at the lnterexchange Carrier end. This 
channel will support effective 2-wire or effective 4-wire transmission. 

Application 

2.11 Voice Grade 3 is suitable for scrYice such as: 

• Foreign Exchange Trunk (closed end) 

• Remote Attendant Trunk 

• Long Distance Trunk 

• Alternate Service 

• Tie Trunk 

• SS~ Access Line 

• SS:\' Station Line 

• Local Off-:\"etwork Access Line 

• SS~ Tie Trunk 

• Turret or ACD Trunk 

• Off-~etwork Equivalent Service 

PROPRIETARY - BELLCORE A:'\D ACTHORIZED CLIE:'\TS 0:'\LY 

See proprietary restrictiOns on title page. 
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• Switched Access 

• Station and Premise Connecting Facility. 

Acceptance and Immediate Action Tests- Voice Grade 3 (Table E) 

2.12 Table E contains a list of test parameters for Voice Grade 3 along with the test description and 
limits. 

TABLEE 

ACCEPTANCE AND IMMEDIATE ACTION TFSTS FOR VOICE GRADE 3 

PARAMETER ACCEPTANCE UMIT IMMEDIATE ACI10N UMIT 

1. LOSS Measure (and record) Measure (and record) 
1004 Hz loss. 1004 Hz loss. 
UMIT: j-1.0 dB of EML LIMIT: j-1.5 dB of EML 

2. SLOPE See Table R for limits. See Table R for limits. 
(See Note) 

3. C- MFSSAGE NOISE See TableT See TableT 
for limits. for limits. 

4. ECHO CONTROL See Table Z. See Table Z. 
(Billable) 

5. OPERATIONAL SIGNALING BR 313-300-101 

Note: Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is 
adequate for acceptance tests and is specified as a non-billable test. Attenuation Distortion testing is available at the customer 
request but is billable. See Table S for the test frequencies to be used when testing for Slope and Attenuation Distortion. 

14 

PROPRIETARY- BELLCORE A~D ALTHORIZED CLIE:\TS O~LY 

See proprietary restrictions on title page. 



BR 313-220-101 
Issue 1, July 1987 

D. Voice Grade 4 (Service Code LE) 

General 

2.13 Voice Grade 4 (VG4) is suitable for the access segment of specialized voice/tone circuits. This 
service provides 2-way voice transmission and 1-way or 2-way transmission of control tones for 

operating or monitoring the status of radio transceivers. This service was developed per government 
specification S-1142A. However, it is available to all customers. A typical configuration is shown in Fig­
ure 6. 

END USER POT INTEREXCHANGE 
CARRIER POT 

t------------~--- _1-- --1 
I IC I 4-W 
I I 

- --L __ _j 

Fig. 6- Typical Voice-Grade 4 Channel Configuration 

2.14 A VG4 channel extends from the End User POT to the Interexchange Carrier POT. The 
transmission interfaces are 4-wire at the End User and at the Interexchange Carrier end. This chan­

nel will support effective 4-wire transmission. 

Application 

2.15 Voice Grade 4 channels are suitable for use as part of the facilities required to provide FAA voice 
plus control tone circuits under FAA specification S-1142A. This service is now available to all cus­

tomers. 

Acceptance and Immediate Action Tests- Voice Grade 4 (Table F) 

2.16 Table F contains the test parameters for Voice Grade 4 plus the test descriptions and limits. 

PROPRIETARY - BELLCORE Al'OD Al:THORIZED CLIE:'oTS 0'\LY 
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TABLE F 

ACCEPI'ANCE AND IMMEDIATE ACfiON TFSTS FOR VOICE-GRADE 4 

PARAMETER ACCEPTANCE LIMIT IMMEDIATE ACl'ION LIMIT 

(Notes 1,1, lc 3) 

1. LOSS Measure (and record) Measure (and record) 
1004 Hz loss. 1004 Hz loss. 
LIMIT: _:+0.5 dB of EML LIMIT: j-1.0 dB of EML 

l. SLOPE See Table R for limits. See Table R for limits. 

3. C- MFSSAGE NOISE See Table T for Hmits. See Table T for limits. 

4. SIGNAL TO c 44 dB referenced to -8 41 dB referenced to -8 
MFSSAGE NOISE dBmO holding tone from dBmO holding tone from 
RATIO 304 to 2504 Hz. 304 to 2504 Hz. 

(Billable) l4 dB referenced to -15 21 dB referenced to -15 
dBmO holding tone from dBmO holding tone from 
1604 to 3004 Hz. 2604 to 3004 Hz. 

Notes: 

1. Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is 
adequate for acceptance tests and is specified as a non-billable test. Attenuation Distortion testing is available at the customer 
request but is billable. See Table S for the test frequencies to be used when testing for Slope and Attenuation Distortion. 

2. Billable tests should be made only at the customers request as an acceptance test. 

3. Signal to C message noise, although a tariffed item, is not expected to be measured except in a trouble condition. 

E. Voice Grade 5 (Service Code LF) 

General 

2.17 Voice Grade 5 (VG5) channels are suitable for the access segment of low-speed voice grade data 
circuits. Typical configurations for Voice Grade 5 channels are shown in Figure 7. 

16 
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END USER INTEREXCHANGE 

POT CARRIER POT 

I 
2-W 

I 
r-, 

----1 IC I 
L _ _l 

I 
2-W <t----r,cl 

----L _ _j 

I 
co co r-, 
K 2-W ~ ----1 IC I 

L _ _l 

k 4-W 
~-----r--, 
----Lic J 

I 4-W 
~-----r--, 
----Lic J 

Fig. 7- Typical Voice-Grade 5 Channel Configurations 

2.18 A V G 5 channel extends from the End User POT to the Interexchange Carrier POT. The 
transmission interfaces are 2- or 4-wire at the End User and at the Interexchange Carrier end. This 

channel will support effective 2-wire or effective 4-wire transmission. 

Application 

2.19 Voice Grade 5 channels are suitable for services such as: 

• Protective Alarm 

• DATAPHONE® Select-A-Station. 

Acceptance and Immediate Action Tests- Voice Grade 5 (Table G) 

2.20 Table G contains the test parameters, test descriptions, and limits for Voice Grade 5 channels 
without C-conditioning. 

Note: See Table X (Part I) for tests on channels requiring optional C-conditioning. Table X 
(Parts 2 and 3) lists the limits for the optional Improved Attenuation Distortion and Improved 
Envelope Delay Distortion. 

DATAPHO:\E is a registered trademark of AT&T. 

PROPRIETARY- BELLCORE A'D AUTHORIZED CLIE,TS O'LY 

See proprietary restrictions on title page. 

17 



BR 313-220-101 
Issue I, July 1987 

TABLE G 

ACCEPTANCE AND IMMEDIATE ACTION TESTS FOR VOICE-GRADE 5 

WITHOUT OPTIONAL CONDffiONING 

PARAMETER ACCEPTANCE LIMIT IMMEDIATE AcnON LIMIT 

(Notes 1,1, lr 3) 

1. LOSS Measure (and record) Measure (and record) 
1004 Hz loss. 1004 Hz loss. 
LIMIT: .. :H.O dB of EML LIMIT: ~1.5 dB of EML 

2. SLOPE See Table R for Umits. See Table R for Umits. 

3. C- MESSAGE NOISE See Table T for Umits. See Table T for Umits. 

4. C-NOTCHED NOISE 28 dB Minimum SIN Ratio 26 dB Minimum SIN Ratio 
(-13 dBmO boldiag tone) or Maximum 49 dBmcO or Maximum 51 dBmcO 

5. IMPULSE NOISE _95 counts in 15 ~15 counts in 15 
(Billable) minutes @ 65 dBmcO minutes @ 67 dBmcO 

6. ECHO CONTROL See Table AA. See Table AA. 
(Billable) 

EXPECTED PERFORMANCE 
(-13 dBmO Holding Tone) 

GAIN lllTS ~in IS min. ?3dB 
PHASE lllTS ~in IS min. ?20degrees 
DROPOUTS .9 in 15 min. ?lldB 

(Note 3) 

Notes: 

I. Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is 
adequate for acceptance tests and is specified as a non-billable test. Attenuation Distortion testing is available at the customer 
request but is billable. Sec Table S for the test frequencies to be used when testing for Slope and Attenuation Distortion. 

2. Billable tests should be made only at the customers request as an acceptance test. 

3. Gain Hits, Phase Hits, and Drop Outs are expected to be measured primarily during trouble investigations. 

18 
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F. Voice Grade 6 (Service Code LG) 

General 

2.21 Voice Grade 6 (VG6) channels are suitable for the access segment of most two-point voice grade 
data circuits. Figure 8 is a typical configuration of a Voice Grade 6 channel. 

END USER POT 

4-W 

INTEREXCHANGE 
CARRIER POT 

r--, 
---1 IC I 

I I ·---L __ _I 

Fig. 8- Typical Voice-Grade 8 Channel Configuration 

2.22 A VG6 channel extends from the End User POT to the Interexchange Carrier POT. The 
transmission interfaces are 4-wire at the End User and at the lnterexchange Carrier end. 

Application 

2.23 Voice Grade 6 is suitable for services such as: 

• Two-Point Private Line Data 

• :\iultiplex Line 

• CSACC Link (EPSCS) 

• Digital Data - Off Net Extension 

• C~CC Link (EPSCS) 

• Control/Remote Metering 

PROPRIETARY - BELLCORE A:'\D At;THORIZED CLIE:'\TS 0'-'LY 
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Acceptance and Immediate Action Tests- Voice Grade 6 (Table H) 

2.24 Test parameters, test descriptions and limits for Voice Grade 6 channels without optional 
conditioning are contained in Table H. 

20 

Note: See Table X (Parts 1-3) for tests on channels with optional conditioning. Table Y lists the 
tests for the Data Capability option. 

TABLER 

ACCEPTANCE AND IMMEDIATE ACfiON TISTS FOR VOICE-GRADE 6 

WITHOUT OPTIONAL CONDmONING 

PAllAMETEII ACCEPTANCE UMIT IMMEDIATE ACOON UMJT 

(Nelli 1,2 • 3) 

I. LOSS Measare (ud record) Mea~~~re (ud record) 

I 004 Hz loss. 1004Hz lou. 
UMIT: _:t-1.0 dB or EML UMIT: _:t-1.5 dB or EML 

1. SLOPE See TableR for Umits. See Table R for limits. 

3. C· MESSAGE NOISE See TableT for limits. See Table T for lilllits. 

4. C-NOTCHED NOISE 32 dB Minimum SIN Ra .. o 30 dB Miaimum SIN Ratio 

(.13 dBmO lloldlq toM) or Maximum 45 dBmcO or Maximum 47 dBrDCO 

5. IMPULSE NOISE 5)5 COUDts i1115 5)5 coats ill IS 
(Billable) lllillutes @ 65 dBrncO lllillutes @ 67 dBrncO 

6. ENVELOPE DELAY 104 • l604 Hz - 650 I'IKo 104 • l604 Hz • 700 j.lleC. 

DISTORTION 
<Billable) 

7. PHASE JI1TER 20 ·304Hz • 4° peak to peak 20 • 304 Hz • 5° peak to peak 

[)epees 
(Billable) 4 • 304 Hz - 9° peak to peak 4 • 304 Hz • 10° peak tO peak 

I. INTERMODULATION R2.?35 dB R2.?33 dB 

DISTORTION R3 _?42 dB R3 .?40 dB 
(Billable) 

9. FREQUENCY 5I Hz .?1Hz 
SlUFf 
<Billable) 

EXPECTED PERFORMANCE 
<-13 dBmO HolcliD& Tone) 

GAINIUTS ~ i1115111in. .?3 dB 
PHASE IUTS ~ill 15 IIIia. .?20decrees 
DROPOUTS 5I ill 15 lllin. .?12 dB 

(Note 3) 

N-: 
I. Both Slope and Attenuation Distortion are way. or mcasurina frequency response (which is a taritrcd panmetcrl. Slope is 

adequate ror acceptance 10111 and is opoci6cd u a non-billable test. Attenuation Distortion testina is anilable at tbe CIIIIOmer 

request but is billable. See TableS for the test frequencies to be uoed when testina for Slope and Atttlluation Distortion. 

2. Billable teall should be made only at tbe Cllltomen request u an acceptance teat. 

3. GaiJ1 Hill, Pbue Hill, and Drop Ouu are expected to be IIICUUred primarily durin1 traublc iD-tiptionl. 
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G. Voice Grade 7 (Service Code LH) 

General 

2.25 Voice Grade 7 (VG7) channels are suitable for the access segment of medium speed voice grade data 
circuits. Typical configurations are shown in Figure 9. 

END USER POT 
OR CENTRAL OFFICE 

2-W 

f:: 4-W 

END USER POT 

I 4-W 

r---, 
----1 IC I 

I I ----L __ _j 

r---, 
----1 IC I 

I I 
----L __ _j 

Fig. 9- Typical Voice-Grade 7 Channel Configurations 

2.26 A VG7 channel extends from the End User POT or from a Telephone Company central office, 
where a centrex switch is located, to the lnterexchange Carrier POT. The transmission interface is 

2- or 4-wire at the End t:ser, 2-wire at the central office, and 4-wire at the Interexchange Carrier end. 
This channel will support effective 2-wire or effective 4-wire transmission. 

Application 

2.27 Voice Grade 7 is suitable for services such as: 

• Centrex Off-Premises Station Line 

• Long Distance Terminal Trunk 

• PBX Off-Premises Station Line 

• Tie Trunk 

• Foreign Exchange Trunk (Closed End) 

• Voice Grade Data Connecting Facility 

• Foreign Exchange Line (Closed End) 

• Off- r\etwork Equivalent Service. 

Acceptance and Immediate Action Tests- Voice Grade 7 (Table I) 

2.28 Table I contains test parameters, test descriptions and limits for Voice Grade 7 channels without C 
or DA conditioning. 

Note: See Table X (Parts 1-3) for tests on channels with optional conditioning. Table Y lists the 
tests and limits for channels with the Data Capability option. 

PROPRIETARY - BELLCORE A:'\0 AL'THORIZED CLIE:\TS O"LY 
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NOla: 

TABLE I 

ACCEPTANCE AND IMMEDIATE ACI'ION T£STS FOR VOICE-GRADE 7 

WiniOUT OPI'IONAL CONDmONING 

PdAMETEII ACCEPTANCE UMIT IMMEDIATE ACllON UMJT 

<NMa 1.2 a 31 

I. LOSS Measure (and record) M~ (ud reeonl) 

1004Hz lou. 1004Hz lou. 
UMIT: _:+-1.0 dB of EML UMIT: _:+-1.5 dB of EML 

2. SLOPE See Table R for Umits. See Table R for lbalts. 

3. C- MESSAGE NOISE See Table T for See Table T for 
Umits. Umits. 

4. C-NOTCHED NOISE 31 dB Miaimum SIN Ratio 30 dB Mlalmum SIN Ratio 
(-13 dBmO lloldiJia toM) or Maximum 45 dBI'IIdl or Maximum 47 dBI'IIdl 

5. IMPUlSE NOISE ~5-tsiD 15 ~5-tsiD 15 
(BlUable) .Unutes (I 65 dBracO .unates @ 67 dBI'IIdl 

6. ENVELOPE DELAY 1104 • l604 Hz • 650 ,.uJK. 1104 • l604 Hz - 700 ,.uJK. 

DISTORTION 
(BiUable) 

7. PHASE HITER lO • 304 Hz • 4° peak to peak lO - 304 Hz • 5° peak to peak 

Degrees 4 - 304 Hz • 9° peak to peak 4 - 304 Hz • 10° peak to peak 
(Billable) 

8. INTERMODULA TION R1 ?35 dB Rl ?33 dB 
DISTORTION R3 ?41 dB R3 ?40 dB 
(Billable) 

9. FREQUENCY ~Hz ?I Hz 
SHIFf 
(Billable) 

10. ECHO CONTROL See Table AA. See Table AA. 
(BDlable) 

JJ. OPERATIONAL SIGNAUNG BR 313-300-101 

EXPECTED PERFORMANCE 
(-13 dBmO Holcling tODe) 

GAIN HITS ~ iD I 5 lllin. ?3dB 
PHASE HITS <l iD 15 lllin. ?lO tletrees 
DROPOUTS 51 i1115..U.. ?lldB 

(Note 3) 

I. Both Slope and Attenuation Diltortion arc ways of a.uurinc freq~~e~~cy raporuc (which is a tarifFed parameter). Slope is 
odequatc for acceptance tall and is apecified u a DOII·billable test. Attenuation Distortion tatina is available at tbe cua­
reqtlelt but is billable. Sec Table S for tbe tat frequencies to be uaed when tatinc for Slope and Attenuation Diltonicm. 

2. Billable tcall aboulcl be made only at tile - reqllOSt u an aocepcance tal. 

3. Gaift Hill, Pbue Hill. aed Drop Oull arc apected to be maaured primarily duriq tn>ublc invcatiptions. 
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H. Voice Grade 8 (Service Code W) 

General 

2.29 Voice Grade 8 (VG8) channels are suitable for the access segment of trunk-type voice grade data 
circuits. Figure 10 contains typical configurations of Voice Grade 8 channels. 

END USER POT 
OR CENTRAL OFFICE 

POT 

4-W ---1 IC I k 
r---~ 

_________ .........__- -L __ J 

END USER POT 

I 
4-W 

r---, 
---, IC I 

I I 
---L __ ...J 

Fig. 10 - Typical Voice-Grade 8 Channel Configurations 

2.30 A VG8 channel extends from the End User POT or from a Telephone Company central office to 
the Interexchange Carrier POT. The transmission interface is 2- or 4-wire at the End User, 2-wire at 

the central office, and 4-wire at the lnterexchange Carrier end. This channel will support effective 4-wire 
transmission. 

PROPRIETARY - BELLCORE A!'\D At:THORIZED CLIE:\TS O~LY 
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Application 

2.31 Voice Grade 8 is suitable for services such as: 

• SS N Access Line 

• SS N Station Line 

Acceptance and Immediate Action Tests- Voice Grade 8 (Table J) 

2.32 Table J contains the test parameters, test descriptions and limits for Voice Grade 8 channels without 
C-conditioning. 

24 

Note: See Table X (Parts 1-3) for details of tests on channels with optional conditioning. 
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TABLE J 

ACCEPTANCE AND IMMEDIATE ACTION TFSTS FOR VOICE-GRADE 8 

WITHOUT OPTIONAL CONDffiONING 

PARAMETER ACCEPTANCE UMIT IMMEDIATE ACI10N UMIT 

(Notes 1,2, &: 3) 

1. LOSS Measure (and record) Measure (and record) 
1004 Hz loss. 1004 Hz loss. 
LIMIT: + 1.0 dB of EML LIMIT: + 1.5 dB of EML 

2. SLOPE See Table R for limits. See Table R for limits. 

3. C- MESSAGE NOISE See Table T for See Table T for 
limits. limits. 

4. C-NOTCHED NOISE 34 dB Minimum S/N Ratio 32 dB Minimum S/N Ratio 
(-13 dBmO holding tone) or Maximum 43 dBrncO or Maximum 45 dBrncO 

5. IMPULSE NOISE <15 counts in 15 ~15 counts in 15 
(Billable) minutes @ 65 dBrncO minutes @ 67 dBrncO 

6. ENVELOPE DELAY 804 - 2604 Hz - 650 J.LSec. 804 - 2604 Hz - 700 J.LSec. 
DISTORTION 
(Billable) 

7. PHASE JITTER 20 - 300 Hz - 3" 20 - 300 Hz - 4 ° 
(Degrees) peak to peak peak to peak 

4-304Hz- 8 ° 4-304Hz- 9° 
(Billable) peak to peak peak to peak 

8. INTERMODULATION R2 >46 dB R2 >45 dB 
DISTORTION R3 >49 dB R3 >48 dB 
(Billable) 

9. FREQUENCY SHIFT <1Hz ?1Hz 
(Billable) 

10. ECHO CONTROL See Table AA. See Table AA. 
(Billable) (EFF. 4-wire) (EFF. 4-wire) 

11. OPERATIONAL SIGNALING BR 313-300-101 

See Notes next page 
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TABLE J 

(Continued) 

ACCEPTANCE AND IMMEDIATE ACTION TFSTS FOR VOICE-GRADE 8 

WITHOUT OPTIONAL CONDmONING 

EXPECTED PERFORMANCE 
(-13 dBmO holding tone) 

GAIN HITS <2 in 15 min. >3 dB 
PHASE HITS 52 in 15 min. ?20 degrees 
DROPOUTS ~1 in 15 min. >12 dB 

(Note3) 

Notes: 

l. Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is 
adequate for acceptance tests and is specified as a non-billable test. Attenuation Distortion testing is available at the customer 
request but is billable. See Table S for the test frequencies to be used when testing for Slope and Attenuation Distortion. 

2. Billable tests should be made only at the customers request as an acceptance test. 

3. Gain Hits, Phase Hits, and Drop Outs are expected to be measured primarily during trouble investigations. 

I. \' oice Grade 9 (Sen·ice Code LK) 

General 

2.33 Voice Grade 9 (VG9) channels are suitable for the access segment of simultaneous 2-way voice grade 
data circuits. A typical configuration is shown in Figure II. 

26 
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POT OR POT 
CENTRAL OFFICE 

~--, 
I ~---

1 IC I 4-W 

,---, 
---1 I 

I IC I L __ _j ___ _ ---L __ _j 

Fig. 11 - Typical Voice-Grade 9 Channel Configurations 
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2.34 A VG9 channel extends from the lnterexchange Carrier POT to another Interexchange Carrier POT 
in the same LATA or between the Interexchange Carrier POT and a Telephone Company central 

office that serves a switched service network switch. The transmission interfaces are 4-wire. This channel 
will support effective 4-wire transmission. 

Application 

2.35 Voice Grade 9 is suitable for use as part of the facilities required to provide switched service network 
intermachine trunks. 

Acceptance and Immediate Action Tests- Voice Grade 9 (Table K) 

2.36 Table K contains the test parameters, test descriptions and limits for Voice Grade 9 channels 
without C conditioning. 

Note: See Table X (Parts 1-3) for tests on channels with optional conditioning. 
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N-: 

TABLEK 

ACCEPTANCE AND IMMEDIATE ACJ10N TFSTS FOR VOICE-GRADE 9 

WITHOUT C CONDmONING 

PAJtAMETER ACCD'T ANCE UMIT IMMEDlA TE AC'nON UMIT 

(Neho l,l, A 3) 

1. LOSS Measure (ud record) M.-e (ud record) 

1004 Hz loss. 10&4 Hz-.. 
UMIT: .:H.O dB of EML UMIT: _:t-1.5 dB of EML 

1. SLOPE See Table R for lllllits. See Table R for lllllits. 

3. C· MESSAGE NOISE See Table T for lllllits. See Table T for limits. 

... C·NOTCHED NOISE 36 dB Millimum SIN Ratio ~ dB Milli11111111 SIN Ratio 
( -13 dBIIIO lloklillc toee) or Maxilllum .. I dBI'IId) or Maximam 0 dBI1Id) 

5. IMPULSE NOISE ~5 coats bl IS <15-ts bitS 
(BWab)e) llliBates @ 6S dBI'IId) ...... @ 67 dBI1Id) 

6. ENVELOPE DELAY ... :z60.4 Hz - 650 1'1«· 10-4 • :z60.4 Hz - 700 I'MC· 
DISTORTION 
(Billable) 

7. PHASE JI1TER 20 • 30<t Hz • 1.5° peak to peak 20 • 30<t Hz • 3° peak to peak 
(llepes) .. • 30<t Hz • 7° peak to peak .. • 30<t Hz • 8° peak to peak 

(BiDable) 

8. INTERMODULATION R2 ,?51 dB R2 ,?50 dB 
DISTORTION R3 ,?55 dB R3~dB 
(BiDable) 

9. FREQUENCY ~I Hz .?1Hz 
SHIFT 
(BWaltle) 

10. OPERATIONAL SIGNAIJNG BR 313·300·101 

EXPECTED PERFORMANCE 
(-13 dBIIIO Holdia& Toae) 

GAIN IDTS ~ U.IS min. .?3dB 
PHASEIDTS ~a. IS min. .?20 degrees 
DROPOUTS ~ Ia lS min. .?12 dB 

<Note 3) 

I. Both Slope IUid Attenuation Dillonion arc ways of meuurina frequency rapouc (wbicb is a l&rill"ed paniiiCICt). Slope is 
adequaiC for ac:cepl&ncc ICalo aDd is apeciflcd u a DOn·billable test. Auenuation Distortion ICatina is available at tbe customer 
request but is billable. See Table S for tbe test frequencies to be used wben ICatinJ for Slope aDd Atlenuatioa Distortion. 

2. Billable IC&IIIIboulcl be made Clllly at tbe customers requeot u an ac:cep~ancc test. 

3. Gaill Hits. Plwe Hits, IUid Drop Oulo arc apected to be IDCUUred primarily durinJ trouble o.-tiptionl 
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J. Voice Grade 10 (Service Code LN) 

General 

2.37 Voice Grade 10 (VG 10) channels are suitable for specialized simultaneous 2-way voice grade analog 
data circuits that extends Digital Data access servi~e into areas that do not have digital line facilities. 

A typical configuration is shown in Figure 12. 

END USER CENTRAL INTEREXCHANGE 
POT OFFICE CARRIER POT 

1--------~--------~---_r--l 

4-W 
I IC I 
I I 

----t_ __ _l 

Fig. 12 -Typical Voice-Grade 10 Channel Configuration 

2.38 A VG 10 channel extends from the End User POT to the Interexchange Carrier POT or from the 
End User POT to a Telephone Company central office for connection to digital data service. The 

transmission interfaces are 4-wire. This channel will support effective 4•wire transmission. 

Application 

2.39 Voice Grade 10 is suitable for providing digital data off-network extension service. 

Acceptance and Immediate Action Tests- Voice Grade 10 (Table L) 

2.40 Table L contains test parameters for Voice Grade 10 channels without CorDA conditioning. 

Note: See Table X (Parts 1-3) for tests on channels with optional conditioning. Table Y lists the 
tests and limits for channels with the Data Capability option. 
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NOla: 

TABLE L 

ACCEPTANCE AND IMMEDIATE AcnON TESTS FOR VOICE GRADE 10 

WITHOUT COR DA CONDmONING 

PARAMETER ACCEPTANCE UMIT IMMEDlA TE ACJlON UMIT 

(NMa 1,2,63) 

1. LOSS Measure (aDd rtCOnl) Measure <aDd record) 

1004Hz loss. 1004 Hz loss. 
UMIT: j-1.0 dB of EML UMIT: ,:1-4.0 dB of EML 

1. SLOPE Stt Table R for limits. Stt Table R for limits. 

3. C· MESSAGE NOISE Stt TableT for limits. Stt Table T for limits. 

o4. C-NOTCHED NOISE l6 dB Milllmum SIN Ratio 2-4 dB Milllmum SIN Ratio 
<-13 dBmO bokliDc toat) or Maximum 51 dBmcO or Maximum 53 dBmcO 

5. IMPUlSE NOISE <15 COIIIItsill 15 <15 tollllts ill 15 
<Billable) ;.mutes @ 69 dBmcO ~es @ 71 dBmcO 

6. ENVELOPE DELAY IOo4 • l60o4 Hz • 1700 lliK· IOo4. 260o4 Hz - 1750 lliK· 
DISTORTION 
(Billable) 

7. PHASE JITTER lO • 30-4 Hz • 8° peak to peak lO ·30-4Hz • 10° peak to peak 

<Derrtes> o4 ·30-4Hz • 13° peak to peak o4 • 30-4 Hz • 15° peak to peak 
<Billable) 

8.1NTERMODULATION Rl,?l9 dB Rl,?l7 dB 
DISTORTION R3 .?3-4 dB R3 .?31 dB 
(Billable) 

9. FREQUENCY ~Hz .?3Hz 
SHIFT 
(Billable) 

EXPECTED PERFORMANCE 
(-13 dBmO lloldiJll tODt) 

GAIN HITS <l ill 15 miD. ,?3dB 
PHASE HITS :;::z ill 15 miD. .? lO tltarees 
DROPOUTS ~ ill 15 miD. .?ll dB 

(Note 3) 

I. Both Slope and Attenuation Distortion arc ways of ..-aurin& frequency rcaponse (wbicb iJ a tarifrod parameter). Slope iJ 
adequate for acceptance tau and iJ apecifiod u a non·hillable tat. Attenuation Distortion tatina iJ available at the customer 
requat but iJ billable. See Table S fot tbe teat frequencia to be uaod when teatina for Slope and Attenuation Distortion. 

2. Billable teou abould be made only at the CUitomett requear u an acceptaDCe teat. 

3. Gain Hiu, Pbaae Hiu, and Drop Ouu arc expected to be ..-aurod primarily durina trouble invatiptions. 
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K. Voice Grade II (Senice Code LP) 

General 
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2.41 Voice Grade 11 (VG11) channels are suitable for the access segment of specialized vmce grade 
telephoto/facsimile circuits. Typical configurations are shown in Figure 13. 

END USER 
POT 

INTER EXCHANGE 

CARRIER POT 

2-w r--, 
f--------------.._--- -I IC I 

L _ _j 

r-----r--, 
1------4--W-------+-~--- -L IC J 

Fig. 13- Typical Voice-Grade 11 Channel Configurations 
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2.42 A VGll channel extends from the End User POT to the lnterexchange Carrier POT. The 
transmission interfaces may be 2-wire or 4-wire at either end. This channel will support effective 2-

wire or effective 4-wire transmission. 

Application 

2.43 Voice Grade 11 is suitable for use as part of the facilities required to provide telephoto/facsimile 
service. 

Acceptance and Immediate Action Tests- Voice Grade 11 (Table M) 

2.44 Table M contains the test parameters, test descriptions and limits for VG ll channels without T 
conditioning. 

32 

Note: See Table Z for tests on channels with optional T conditioning. 
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TABLEM 

ACCEPTANCE AND IMMEDIATE ACTION TF.STS 

VOICE GRADE ll WITHOUT T CONDmONING 

PARAMETER ACCEPTANCE IMMEDIATE AcnON 

(Notes 1 II l) LIMIT LIMIT 

1.LOSS Measure (and record) Measure (and record) 
1004Hz 1004Hz 
LIMIT: ±" 1.0 dB LIMIT: ±"1.5 dB 

2. ATTENUATION See Table R for limits. See Table R for limits. 
DISTORTION 

3. C-MESSAGE NOISE See Table T for limits. See Table T for limits. 

4. C-NOTCHED NOISE 32 dB Minimum SIN Ratio 30 dB Minimum SIN Ratio 
( -13 dBmO holding tone) or Maximum 45 dBrncO or Maximum 47 dBrncO 

5. IMPULSE NOISE ~15 counts in 15 ~15 counts in 15 
(Billable) minutes at 65 dBrncO minutes at 67 dBrncO 

6. ENVELOPE DELAY 804-2604 Hz- 650 ~ec. 804-2604 Hz- 700 ~ec. 
DISTORTION 
(Billable) 

7. PHASE JITTER 20-304 Hz- 4 • peak to peak 20-304Hz - 5 • peak to peak 
(Degrees) 4-304 Hz - 9 • peak to peak 4-304Hz- 10" peak to peak 

(Billable) 

8. INTERMODULATION R2 >35 dB R2 ?33 dB 
DISTORTION R3 >42 dB R3 .?40 dB 
(Billable) 

9. FREQUENCY SHIFT <1Hz ?1Hz 
(Billable) 

See Notes next page 
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TABLEM 

(Continued) 

ACCEPTANCE AND IMMEDIATE ACTION TESTS 

VOICE GRADE 11 WITHOUT T CONDmONING 

PARAMETER 
EXPECTED PERFORMANCE 

( -13 dBmO holding tone) 

10. GAIN HITS 52 in 15 min. ?3 dB 

PHASE HITS 52 in 15 min. ?20 degrees 

DROPOUTS ~1 in 15 min. ?12 dB 
(Billable) 

Notes: 

I. Billable tests should be made only at the customers request as an acceptance test. 

2. Gain Hits, Phase Hits, and Drop Outs are expected to be measured primarily during trouble investigations. 

L. Voice Grade 12 (Service Code LR) 

General 

2.45 Voice Grade 12 (VG12) channels are suitable for the access segment of specialized voice grade 
private line audio tone protective relaying circuits. Figure 14 contains three typical configurations of 

VG 12 channels. 

2.46 A VG12 channel extends from the End user POT to the Interexchange Carrier POT. The 
transmission interface may be 2-wire or 4-wire at either end. This channel can provide one-way 

effective 2-wire transmission or 2-way, 4-wire transmission. 

Application 

2.47 Voice Grade 12 is suitable for use as part of facilities required to provide audio tone protective 
relaying circuits for the electric power industry. 

Acceptance and Immediate Action Tests- Voice Grade 12 (Table 1\') 

2.48 Table ?\ contains the test parameters, test descriptions and limits for VG 12 channels. 

34 
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ACCEPTANCE AND IMMEDIATE ACTION TFSTS FOR VOICE GRADE 12 

PARAMETER ACCEPTANCE LIMIT IMMEDIATE AcriON LIMIT 

(Notes l,l, II: 3) 

1. LOSS Measure (and record) Measure (and record) 
1004 Hz loss. 1004 Hz loss. 
LIMIT: ~1.0 dB of EML LIMIT: ~1.5 dB of EML 

2. ATTENUATION See Table R for limits. See Table R for limits. 

DISTORTION 

3. C- MESSAGE NOISE See Table T for limits. See Table T for limits. 

4. C-NOTCHED NOISE 34 dB Minimum SIN Ratio 32 dB Minimum SIN Ratio 

( -13 dBmO holding tone) or Maximum 43 dBmcO or Maximum 45 dBmcO 

5. IMPULSE NOISE ~15 counts in 15 ?15 counts in 15 
(Billable) minutes @ 65 dBmcO minutes @ 67 dBmcO 

6. ENVELOPE DELAY 804 - 2604 Hz - 650 ~. 804 - 2604 Hz - 715 ~. 

DISTORTION 
(Billable) 

1. FREQUENCY ~1Hz ?1Hz 
smFT 
(Billable) 

EXPECTED PERFORMANCE 
(-13 dBmO holding tone) 

GAINmTS <lin 15 min. ,?3dB 

PHASEmTS <lin 15 min. ?20degrees 

DROPOUTS <1 in 25 min. >12dB 
(Note 3) 

I. Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is 

adequate for acceptance tests and is specified as a non-billable test. Attenuation Distortion testing is available at the customer 

request but is billable. See Table S for the test frequencies to be used when testing for Slope and Attenuation Distortion. 

2. Billable tests should be made only at the customers request as an acceptance test. 

3. Gain Hits, Phase Hits, and Drop Outs are expected to be measured primarily during trouble investigations. 
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END USER POT INTEREXCHANGE 
OR CENTRAL OFFICE CARRIER POT 

1

1------
2
---W_* -----~ ---i IC i 

"f------{_ _ _j 

------+------r-1 
4-W I IC I 

-------------r ----L _ _j 

1--------------+-----r--, 
4-W I IC I 

1--------------+-----L _ _j 

*One-way tranamlaalon only 

*One-way tranamlaalon only 

Fig. 14- Typical Voice-Grade 12 Channel Configurations 

M. Voice Grade C (Sen·ice Code LQ) 

General 

2.49 Voice Grade C service may be used of two point channels including end links and mid-links of 
special access service. Voice Grade C service may be "Customized" by the selection of the desired 

technical specification from the technical specifications of Voice-Grades 1 through 12. 

2.50 Since the specifications for Voice Grade C services may be selected from those of Voice-Grades I 
through 12, it is necessary to determine which combinations have been requested and then refer to 

the appropriate Voice Grade tables in this practice for the limits that apply. 

2.51 If additional conditioning has been selected for Voice-Grade C, such as C-conditioning, T­
Conditioning, DA-Conditioning, or improved distortion, the following tables may be consulted for 

appropriate limits. 

• Table X (Part 1)- For C-Conditioning (associated with Voice-Grades 5,6,7,8, 9, and 10). 

• Table X (Parts 2 and 3) - For Improved Attenuation and Envelope Delay Distortion 

• Table Y- For DA-Conditioning (associated with Voice-Grades 6, 7, and 10) 

• Table Z- ForT-Conditioning (associated with Voice-Grade 11) 
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~. Jurisdictionally Interstate Access Service 
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2.52 Jurisdictionally Interstate Service (JIS) is an IntraLATA End-l.Jser to End- Cser service that is: 

( 1) Interstate where a LATA boundary crosses a State boundary, 

(2) Interstate corridor service, 

(3) International service across United States boundaries, 

( 4) Intra LATA service that may carry interstate traffic either occasionally or predominately by being 
connected to interstate circuits. 

JI Sen·ice Description, Test Parameters and Limits (Table 0) 

2.53 Voice-Grade 2 JI service provides voice grade transmission capability between the End-User POTs. 
This service is provided totally within a LATA Usable frequencies are nominally 304 to 3004 Hz. 

The service will support either effective 2 or 4 wire transmission. Typical configurations are shown in 
Figure 15. 

2.54 Table 0 (Part 1) contains the test parameters, test descriptions and limits for Voice Grade 2 
Jurisdictionally Interstate Service. 

2.55 Voice-Grade 3 liS service utilizes frequencies nominally 304 to 3004 Hz. The Service extends from 
End-Cser to End-User POT. This service will support effective 2- or 4-wire transmission. Voice­

Grade 3 JIS service is suitable for end to end voice trunk circuits. Typical configurations are shown in 
Figure 15. 

2.56 Table 0 (Part 2) contains the test parameters, test descriptions, and limits for Voice-Grade 3 Jl 
service. 

2.57 Voice-Grade 7 JI service utilizes frequencies nominally 304 to 3004 Hz. The service extends from 
End-l.Jser to End-Cser POT. The service will support effective 2- or 4-wire transmission and is suit­

able for end-to-end voice grade data. Typical configurations are found in Figure 15. 

2.58 Table 0 (Part 3) contains the test parameters, test descriptions, and limits for Voice-Grade 7 11 
service. The C-Conditioning and data capability option limits for this service are contained in Table 

0 (Part 6). 

2.59 Voice-Grade 10 11 service utilizes frequencies nominally 304 to 3004 Hz. The service extends from 
End-C ser to End-lJ ser POT and is suitable for voice grade data transmission. Voice-Grade 10 J I 

service will support one way transmission (effective 2-wire) and two-way transmission (4-wire). Typical 
configurations are shown in Figure 15. 

2.60 Transmission parameters, descriptions and limits for Voice-Grade 10 JI services are shown in Table 
0 (Part 4). If C-Conditioning or the data capability option has been specified for Voice-Grade 10 

Jl, the limits are .contained in Table 0 (Part 6). 

2.61 Parameters/Specifications for Voice-Grade 411 and Voice-Grade 1211 are the same as Access Voice 
Grade 4 and 12 respectfully and as such are not given in this practice. 

PROPRIETARY - BELLCORE A~D ALTHORIZED CLIE~TS O~LY 

See proprietary restrictions on title page. 

37 



BR 313-220-101 
Issue I, July 1987 

38 

END USER POT END USER POT 

A ----1 2W 

I 

----1 
co 

I 
B* 2W <: 

----1 
co 50 c• 2W 

< 
2W 

4W 

D ----k 4W ~----

E ----k 4W 

----1 1----F 4W 
---- ----

• Not Applicable to VG 10 Service 

Fig. 15 -Jurisdictionally Interstate Access Service Configurations 
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TABLEO 

(Part)} 

MAXIMUM UMITS FOR VOICE-GRADE 2 
.JUIUSDJCilONALLY INTERSTATE SERVICE 

PdAMET'EII FU:QUENC\' MAXIMUM UMIT 
<Nett) 

I. LOSS DEVIATION 1004Hz ::!-4 dB from EML 

2. 3· TONE SLOPE 404-2804 Hz ·3 to +12 dB 

3. ATTENUATION 504-2504 Hz ·2 to +8 dB 
DISTORTION 304-3004 Hz ·3 to +12 dB 

FAaLITY MILES 

4. C·MESSAGE NOISE 0-200 1 2o1-400 1 401-1000 

dBmcO 40 42 I 44 

5. ECHO CONTROL See Table 0 (Part 5) for limits 

NCIIC: Mia111 (.) _,. laalou, phu (+) -mare lou. 

TABLEO 

(Part 2) 

MAXIMUM LIMITS FOR VOICE-GRADE 3 
JURISDICilONALLY INTERSTATE SERVICE 

PdAMET'EII FREQUENCY MAXIMUM UMIT 
(Nete) 

I. LOSS DEVIATION 1004Hz ::!-4 dB from EML 

2. 3-TONE SLOPE 404·2804 Hz ·2 to +6 dB 

3. ATTENUATION 404·2804 Hz ·2 to +6 dB 
DISTORTION 304·3004 tiz ·3 to +12 dB 

FAaLITY MILES 

4. C·MESSAGE NOISE 0·200 1 201-400 1 401·1000 

dBmcO 40 42 I 44 

5. ECHO CONTROL See Table 0 (Part S) for limits 

NCIIC: Mia111 (.) _,. laa lou. pl111 (+) means mare lou. 
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TABLEO 

(Part 3) 

MAXIMUM UMITS FOR VOICE-GRADE 7 
JURISDICTIONALLY INTERSTATE SERVICE 

PARAMETER REQUENC\' MAXIMUM UMIT 
(Nolt J) 

I. LOSS DEVIATION 1004Hz f4 dB from EML 

2. 3· TONE SLOPE 404·2804 Hz ·2 to +S dB 

3. ATTENUATION 404·2804 Hz ·2 to +S dB 
DISTORTION 304·3004 Hz ·3 to +12 dB 

FACILITY MilES 

4. C·MESSAGE NOISE 0..200 1 2o1-400 1401·1000 

dBmcO 40 42 I 44 

S. ECHO CONTROL See Table 0 (Part 5) for limiu 

6. C·NOTCHED NOISE 25 dB Minimum SIN Ratio 
(-13 dBmO holding tone) or Maximum 52 dBmcO 

7. ENVELOPE DELAY g04.2604 Hz 1250 Idee. 
DISTORTION 

8. IMPULSE NOISE ~I 5 counu in IS minutes 
(·13 dBmO holding tone) @ 71 dBmcO 

9. INTERMODULATION R2 .?28 dB 
DISTORTION (Note 2) R3 .?35 dB 

I 0. PHASE JITTER 20 to 304 Hz - 8 • 
(Degrees peak to peak) 4 to 304Hz- 12" 

II. FREQUENCY SHIFT .?3Hz 

12. PHASE HITS 8 in 1 S min . .? 20 degrees 
GAIN HITS 8 in 15 min . .?3 dB 
DROPOUTS 2 in 15 min . .?12 dB 

(.13 dBmO holding tone) 
(Note 3) 

Nota: 

40 

I. Milius (.) IIIC&ftl leu leu, plus (+) IIIC&nl more leu. 

2. Rl • 2nd order product, R3 • 3nl order product 

3. GaiD Hits, Plwe Hita, and Drop Outs are Clpected to be mcuured primarily durin& trouble inYeStiaation. 
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TABLEO 

(Part 4) 

MAXIMUM UMITS FOR VOICE-GRADE 10 
ruRISDicnONALLY INTERSTATE SERVICE 

PAJtAMETEII nEQUENO' MAXIMUM UMJT 
«N.te II 

1. LOSS DEVIATION 1004Hz ,!'4 dB from EML 

2. 3-TONE SLOPE 404-2804 Hz -2 to +10 dB 

3. ATTENUATION 504-2804 Hz -2 to +8 dB 
DISTORTION 404-2804 Hz -2 to +10 dB 

304-3004 -3 to +12 dB 

FAaurY MILES 

4. C-MESSAGE NOISE 0-200 201-400 401-1000 

dBmcO 40 42 44 

S. ECHO CONTROL See Table 0 (Part S) for limits 

6. C-NOTCHED NOISE 24 dB SIN Ratio or 53 dBmcO 
(-J3dBm0 holding tone) 

7. ENVELOPE DELAY 804 to 2604 Hz 1750 j&Se(. 

DISTORTION 

8. IMPULSE NOISE ~IS counts in IS minutes 
(-13 dBmO Holding Tone) at 71 dBrncO 

9. INTERMODULA TION R2 :?27 dB 
DISTORTION R3 :?32 dB 

10. PHASE JITTER 20 to 304Hz- 10' 
(Degrees peak to peak) 4 to 304 Hz - 1 5 • 

11. FREQUENCY SHIFT :?3Hz 

12. PHASE HITS 8 in IS min. :?20 degrees 
GAIN HITS 8 in 15 min. :?3 dB 
DROPOUTS 2 in 15 min. :?12 dB 

(-13 dBmO holding tone) 
(Note 3) 

I. Miaua (.) -~~~._lou, plua (+) -ns more laos. 

2. R2 - lad order product, R3 - 3rd order product. 

BR 313-220-101 
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3. Gaia Hiu, Plwc Hita, ud Drop Outa ore eapected 10 be IIIDIUred primarily duriaa trOUble U...tiption•. 
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TABLEO 

(Part 5) 

MINIMUM ECHO CONTROL UMITS FOR 
JURISDICTIONALLY INTERSTATE SERVICE 

FACIUTY INTERFACE BDNG 

<Newl MEASURED DU. saL 

Effective 2-wire or 4 wire 6 3 
2 wire 

2-wire or 4-wire with 
improved RL option 13 8 

4-wire 2-wire or 4-wire 18 12 

NOIC: All declive 2·wirc facility may be aU 2-wirc or contain oome 4-wirc portions <aucb u carrier with 2·wirc atawionl). A 4-wire 
facility must be aU 4-wirc, boweYcr,..,. or both illtcrfaca may be 2·wire. 
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TABLEO 

<Part 6) 

CONDITIONING OPTION UMITS FOR VOICE-GRADES 7 AND 10 
JURISDICTIONALLY INTERSTATE SERVICE 

C.CONDITIONING OPnON 

PAaAMETER MAXIMUM UMJT 

I. A TIENUATION S04-2804 Hz ·I to +3 dB 
DISTORTION 304-3004 Hz ·2 to +6 dB 
(Note I) 

2. ENVELOPE 1004-2604 Hz SOO jllec. 
DELAY 604·2604 Hz ISOO jllec. 

DISTORTION S04-2804 Hz 3000 jllec. 

DATA CAPABIUIY OPnON 

PARAMETER MINIMUM UMIT 

I. SIGNAL TO 
C-NOTCH NOISE 28 dB 
RATIO (-13 dBmO holding tone) 

2. INTERMODULATION R2 .?35 dB 
DISTORTION (Note 2) R3 _?40 dB 

Nota: 

I. Minus (.)means leu lou, plu• (+)means more 1015. 

2. R2 - 2nd order product, Rl - 3rd order product 
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3. SWITCHED ACCESS CHA::\1'\ELS-DESCRIPTIO~, ACCEPTAJ'\CE, Al'\D l~f:\fEDIA TE 
ACTIO:\ TEST REQl:IREI\IEl\'TS 

A. WATS Access Line 

General 

3.01 A WATS access line provides a connection between a End User POT or a centrex central office 
switch to a central office switch capable of perfonning screening functions for 800 service, \VATS, or 

other similar services. The W A TS access line is provided only with feature groups C and D switched 
access services. Figure 16 contains typical configurations for W A TS access lines. 

END USER POT 
OR CENTEX CO 

CO To feature 

1-------2_-_w ____ t-----OUI-- _____ ~~up :_ o~ ~ 

END USER POT 
4-W CO To feature 

1----------~~-H+- _____ _!r~u~ c:_ o~ D__ 

Fig. 11- Typical WATS Access Une Configuration 

3.02 A \VATS access line channel extends from the End User POT or from a centrex central office 
switch to a line or trunk side tennination at a Telephone Company central office switch. The 

transmission interface may be 2- or 4- wire at the End Cser, this channel will support effective 2- or 4-
wire transmission. 

Application 

3.03 The W A TS access lines provide the closed end of an 800 service or other W A TS-type service. 

Acceptance and Immediate Action Tests- WATS Access Line (Table P) 

3.04 Table P contains the test parameters, test descriptions and limits for \VATS access lines. 
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TABLE P 

ACCEPTANCE AND IMMEDIATE ACTION TESTS FOR WATS ACCFSS UNFS 

PARAMETER ACCEPTANCE UMIT IMMEDIATE ACI'ION UMIT 

(Notes 1 ud :Z) 

1. LOSS 
(a) l-wire EML +1 dB EML +4dB 
(b) 4-wire EML +1dB EML _:f-3 dB 

l. SLOPE See Table R for limits. See Table R for limits. 

3. C- MESSAGE NOISE See Table U for limits. See Table U for limits. 

4. C-NOTCHED NOISE * 30 dB SIN Ratio 
(-13 dBmO holding tone) or maximum 47 dBmcO 

5. IMPULSE NOISE * <15 counts in 15 
(Billable) minutes@ 67 dBmcO (13 dBmO 

holding tone) 

6. ENVELOPE DELAY * 604 - l804 Hz - 1000 ,.,sec. 
DISTORTION 1004-2404 Hz - 500 ,.,sec. 
(Billable) 

7. PHASE JITTER * 4-304 Hz 7 ° peak 
(Billable) to peak 

8. INTERMODULATION * Rl >31 dB 
DISTORTION R3 >34 dB 

9. FREQUENCY * >lHz 
smFT 
(Billable) 

10. OPERATIONAL SIGNALING BR 313-300-101 

See notes on next page. 
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TABLE P 

(Continued) 
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ACCEPTANCE AND IMMEDIATE ACTION LIMITS FOR WATS ACCESS LINFS 

11. ECHO CONTROL LIMITS FOR WATS ACCESS UNFS 

TRANSMISSION AND TFST TYPE OF AL (dB) IAL (dB) 

CONFIGURATION MEASUREMENT 

MEASURE AT I TERMINATE AT ERL I SRL ERL I SRL 

Effective l-wire transmission 

End User(lW) CO (lW) RL 5.5 3 5 2.5 
Standard 

End User(lW) CO (lW) RL 14 7 13 6 
Improved 

Effective 4-wire transmission 

End User(4W) CO (lW) ELEPL 19 ll 15 9 

• These limits are not provided by special conditioning, but are the limits that the W ATS access lines should meet when testing is 
performed at the Interexchange Carriers request. 

Notes: 

I. Both Slope and Attenuation Distortion are ways of measuring frequency response (which is a tariffed parameter). Slope is 
adequate for acceptance tests and is specified as a non-billable test. Attenuation Distortion testing is available at the customer 
request but is billable. See Table S for the test frequencies to be used when testing for Slope and Attenuation Distortion. 

2. Billable tests should be made only at the customers request as an acceptance test. 

B. Feature Group A 

General 

3.05 Feature Group A channels provide a connection between an Interexchange Carrier POT and the 
first point of switching within a LATA (end office or tandem office). The frrst point of switching 

provides a line-side termination that is assigned a 7-digit (or more) telephone number. Typical configura­
tions of Feature Group A channels are shown in Figure 17. 
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TELEPHONE COMPANY POT 

END~'---E --~(~ 

POT 

Type B 
transmls slon 

TELEPHONE COMPANY 
END OFFICE 

(~ TypeC 
·-------------tl~ transmission 

2Wor4W 
Facility 
or both 2W 

Interface 

Fig. 17- Typical Feature-Group A Configurations 

3.06 A Feature Group A channel extends from the lnterexchange Carrier POT to a line side termination 

in a Telephone Company central office that is the first point of switching within a LATA. The 

transmission interfaces are 2-wire at the central office and either 2- or 4-wire at the Interexchange Carrier 

POT. Transmission type B offers a 4-wire interface at the Interexchange Carrier end and effective 4-wire 

Telephone Company facilities. Transmission type C offers a 2-wire interface at each end and Telephone 

Company facilities may be either 2-wire, 4-wire, or both. Transmission parameters apply only between 

the lnterexchange POT and the first point of switching. 

Application 

3.07 Feature Group A channels are suitable for FX service, off-net access lines. 

Acceptance and Immediate Action Tests- Feature Group A Channels (Table Q) 

3.08 Table Q contains the test parameters, test descriptions, and limits for Feature-Group A channels. 

46 

Note: Measurement required if facility consists of channel 1 or 12 of L-:\lultiplex. 
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TABLEQ 

ACCEPTANCE AND IMMEDIATE ACfiON LIMITS FOR 

FEATURE GROUP A CHANNELS 

(See Notes 1 and 2) 

VOICE 1YPEB 1YPEC 

PARAMETER 4-WIRE TERMINATING AT POT 1-WIRE TERMINATING AT POT 

(Note 3) AL IAL AL IAL 

1. LOSS EML j-0.7 dB EML j-2.5 dB +0.7 dB j-3.0 dB 
(with gain) 
+1.2 dB 
(w/o gain) 

2. ATTENUATION 
DISTORTION 
404 ·2804Hz -1.5 to +3.5 dB -2.0 to +4.0 dB -1.5 to +5.0 dB -2.0 to +5.5 dB 
2804Hz • -1.0 to +2.5 dB -1.0 to +3.5 dB NA NA 

3. C-MESSAGE NOISE See Table V for limits. See Table V for limits. 

4. ECHO CONTROL •• 
ERL 17 16 NA NA 
SRL 12 11 NA NA 

• These limits apply between the Telephone Company SF unit and the lnterexchange Carrier POT when the lnterexchange Carrier is 
provided an interface with SF signaling. 

•• Echo measurements are made at the lnterexchange Carrier POT to the end office. Echo control is specified in dB as return loss at 
2-wire interfaces (Type C) and as impedance balance at 4-wire interfaces (Type B). 

Notes: 

1. AL - Acceptance limits IAL - Immediate Action Limits 

2. Type DB data parameter limits are listed in Table W. The lnterexchange Carrier may request that these parameters are met 
to the first point of switching. 

3. Attenuation Distortion loss deviation at 404 Hz and 2804 Hz relative to the AML at 1004 Hz. 

C. Special Reference Tables 

Attenuation Distortion-Acceptance and Immediate Action Limits (TableR) 

3.09 Table R provides limits to be used for attenuation distortion tests specified in various tables in parts 
2 and 3 of this practice. 
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TABLER 

ATIENUATION DISTORTION-ACCEPTANCE AND IMMEDIATE AcriON LIMITS 
FOR VOICE-GRADES 1-12 

(See Notes 1 and 2) 

CHANNEL CHANNEL FREQUENCY IMMEDIATE ACI10N ACCEPTANCE 

VG 1 

VG2 

VG 3 

VG4 

VG 5 

VG 6 

VG 7 

VG 8 & 
VG 9 

VG 10 

VG 11 

VG 12 

SERVICE BAND (Hz) LIMITS (dB) UMIT (dB) 

CODE (Note 3) (Note 3) 

LB 504-2504 -2.0 to +8.0 -1.5 to +7.5 
404-2804 -2.0 to +10 -1.5 to +9.5 
304-3004 -3.0 to +12 -2.5 to +11.5 

LC 404-2804 -1.0 to +4.0 ·0.5 to +3.5 
304-3004 -1.0 to +5.0 ·0.5 to +4.5 

LD 404-2804 -1.0 to +3.0 ·0.5 to +2.5 
304-3004 -1.0 to +5.0 ·0.5 to +4.5 

LE 304-504 -1.0 to +3.5 ·0.5 to +3.0 
504-2504 -1.0 to +2.0 ·0.5 to +1.5 

2504-2804 -1.0 to +3.0 ·0.5 to +2.5 
2804-3004 -1.0 to +4.0 ·0.5 to +3.5 

LF 404-2804 -1.0 to +5.0 -0.5 to +4.5 

LG 504-2504 -1.0 to +3.0 ·0.5 to +2.5 
404-2804 -1.0 to +4.0 ·0.5 to +3.5 
304-3004 -1.0 to +5.0 ·0.5 to +4.5 

LH 404-2804 -1.0 to +2.0 ·0.5 to +1.5 
304-3004 -1.0 to +5.0 ·0.5 to +4.5 

LJ 404-2804 -1.0 to +2.0 -0.5 to +1.5 
LK 304-3004 -1.0 to +5.0 -0.5 to +4.5 

LN 504-2504 -2.0 to +8.0 ·1.5 to +7.5 
404-2804 -2.0 to +10 -1.5 to +9.5 
304-3004 -3 to +12 -2.5 to + 11.5 

LP 304-3004 -1.0 to +5.0 ·0.5 to +4.5 
1204-2604 -1.0 to +1.0 -0.5 to +0.5 

LR 504-2804 -0.5 to +1.0 -0.5 to +0.5 
304-3004 -1.0 to +2.5 -0.5 to +2.0 
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Notes: 

TABLER 

(Continued) 

ATTENUATION DISTORTION-ACCEPTANCE AND IMMEDIATE ACTION UMITS 
FOR WATS ACCFSS LINFS 

(See Notes 1 and 2) 

CHANNEL FREQUENCY IMMEDIATE ACI10N ACCEPTANCE 

BAND (Hz) LIMITS (dB) LIMITS (dB) 

(Note 3) (Note 3) 

W A TS Acc.Lines 
2-W Standard 404-2804 -3.0 to +9.0 -2.5 to +8.0 
2-W Improved 404-2804 -2.0 to +6.0 -1.5 to +5.0 

4-W 404-2804 -1.0 to +4.5 -1.0 to +4.0 

1. All limits are the variation from the loss at I 004 Hz. 

2. For all channels, the"+" limit means more loss and the •.• limit means less loss that at the reference frequency. 

3. Tariff limits apply to all frequencies in the given band. Acceptance and immediate action limits are for either attenuation 
distortion or slope tests as required. 

Reference Frequencies for Frequency Response Tests (TableS) 

3.10 Table S provides a list of test frequencies to be used when making frequency response tests on 
Voice-Grades 1 through 12 and W A TS Access lines. 
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TABLES 

FREQUENCY RFSPONSE TEST FREQUENCIES FOR 

VOICE-GRADES 1 - ll AND WATS ACCESS UNES 

CHANNEL CHANNEL TYPE OF MEASUREMENT 

SERVICE ATIENUATION 

CODE SWPE DISTORTION 

(Note) (Note) 

Voice-Grades LB, LC, LD 404, 1004, 2804 304,404,504, 
1,2,3,5,6,7 LF, LG, LH 604, 804, 
9, 10, WAL LJ, LK, AND LN 1004, 1204, 

1404, 1604, 
1804, 2004, 
2204, 2404, 

Voice-Grade 4 LE 404,1004,2804 2504, 2604 • , 
2704, 2804, 
and 3004Hz 

Voice-Grade 11 LP 404, 2204, 2804• Hz 

Voice-Grade 12 LR 304, 504, 1004, 
2804, and 3004 Hz 

C-CONDITIONING LF to LK 404, 1004, 2804 Hz All frequencies 
(Voice-Grades listed above plus 
5 through 10) 

3204Hz 

T -CONDITIONING LP 304, 504, 1004, 
(Voice-Grade 11) 3004, and 3204 Hz 

• If a channel uses SF signaling, do not measure 2604 Hz; rather, average the 2504 Hz and 2704 Hz measurements. 

Note: The test requirements specify whether Slope or Attenuation Distortion is to be measured. 
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4. FACILITY DEPE::\"DE~I LI:\1ITS 

A. General 
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4.01 :\·tany transmission parameters and test limits are facility dependent. The acceptance and immediate 
action limits given in part 2 of this practice should be met regardless of the channel facility with the 

exception of C Qlessage noise. Any facility related problems should have been corrected during preservice 
testing. (See B R 313-220-100 for pre service testing). 

B. C-Message Noise Limits (Tables T through V) 

4.02 Tables T through V list the acceptance limits for C message noise. These limits are dependent upon 
both facility makeup and channel length. 

C. Data Transmission for Feature Group A (Table W) 

4.03 Listed in Table W with the data transmission limits for Feature Group A are the Envelope Delay 
Distortion immediate action limits that are dependent on channel length. 

D. Echo Control Umits 

4.04 Echo control limits given in Table AA are dependent on facility configuration (2-wire or 4-wire etc.). 
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facility 

C..W.It. 

TABLET 

C-MESSAGE NOISE 
ACCEPTANCE AND IMMEDiATE ACTION UMITS 

FOR VOICE GRADE 1·12 AND C 

Fadllty l...ftttlo (Milos) 

A_,ceer• Umlb (ALl r..Mielo Ac&. u.itl (LU.) 

Maxi- C-M...,e Noloo <•llniC8) 

I-50 51-100 JOI-200 201-- .J.JIOO 

52 

AL IAL AL IAL AL IAL AL 

D 27 29 27 29 27 29 27 

Dl 30 35 30 35 30 35 30 

C + L/C 30 32 NA NA NA NA NA 

D + L/C 29 32 30 33 30 35 30 

Dl + L/C 32 38 32 39 32 40 32 

CAC + L/C 29 32 29 33 30 35 NA 

CACI + L/C 30 32 32 39 33 40 NA 

D + C + L/C 31 38 31 39 31 39 31 

Dl + C + L/C 33 38 33 39 33 39 33 

CAC + C + L/C 31 38 31 39 32 40 NA 

CACI + C + LIC 32 38 33 39 34 41 NA 

D + CAC + C + LIC 32 38 32 39 33 41 33 

D + CACI + C + L/C 33 38 34 39 35 41 35 

Dl + CAC + C + L/C 33 38 33 39 34 41 34 

Dl + CACI + C + L/C 33 38 33 39 35 41 35 

NCAC + C + L/C 35 38 36 39 37 41 39 

NCAC + D + L/C 34 38 36 39 37 41 39 

NCAC + Dl + L/C 35 38 37 39 37 41 39 

NCAC + D + C + LIC 35 38 36 39 37 41 39 

NCAC + Dl + C + L/C 36 38 37 39 38 41 39 

Nota: See Not01 Table in V for facility identification. The followina are definitions or symbols: 

01 • DiJital Carrier <Dl or equivalent) 

0 • DiJital Carrier (02, 03, 1>4, or equivalent) 

C • Cable 

CAC • Compandored Analoa Carrier (N2, Nl or equivalent) 

CACI • Companclored AnalOI Carrier (N I or equivalent) 

NCAC • Noncompanclored Analoa Carrier 

NA • Not anivenally applicable 

UC • Subacriber Cable 

IAL AL 

29 27 

35 30 

NA NA 

37 30 

37 32 

NA NA 

NA NA 

39 31 

39 33 

NA NA 

NA NA 

41 33 

41 35 

37 34 

41 35 

43 41 

43 41 

43 41 

43 41 

43 42 
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IAL 

29 

35 

NA 

39 

39 

NA 

NA 

39 

39 

NA 

NA 

42 

42 

39 

42 

45 

45 

45 

45 
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TABLE U 

C-MESSAGE NOISE 
ACCEPTANCE AND IMMEDIATE ACTION LIMITS 

FOR WATS ACCESS LINFS BETWEEN AN END USER NETWORK INTERFACE 
AND A TELEPHONE COMPANY CENTRAL OFFICE 

Fadlity Facility I..eagtb (Miles} 

Combiaatioll Acceptuce limits (AL} Immediate Actioll Umits (IAL) 

Maxim11111 C-Message Noise (dBmCO) 

0-50 51-100 JOI-200 lOJ-400 401-JOOO 

AL IAL 

C+SW 29 35 

D+SW 27 32 

D+C+SW 30 35 

01 + C + SW 32 35 

CAC+C+SW 30 35 

CAC1 + C + SW 31 35 

D + CAC + C + SW 31 35 

D+CAC1 +C+SW 32 35 

01 +CAC+C+SW 33 35 

01 + CAC1 + C + SW 33 35 

NCAC+C+SW NA NA 

NCAC + D + C + SW NA NA 

NCAC + Dl + C + SW NA NA 

Note: Following are definitions of symbols: 

Dl -Digital Carrier (DI or equivalent) 

D - Digital Carrier (D2, D3, D4, or equivalent) 

C- Cable 

AL IAL 

NA NA 

27 33 

30 37 

32 37 

30 37 

32 37 

31 37 

33 37 

33 37 

34 37 

NA NA 

NA NA 

NA NA 

CAC- Compandored Analog Carrier (N2, N3 or equivalent) 

CACI - Compandored Analog Carrier (NI or equivalent) 

SW- Switch 

NCAC- Noncompandored Analog Carrier 

NA- Not universally applicable 

AL IAL AL IAL 

NA NA NA NA 

27 35 27 37 

30 40 30 43 

32 40 32 43 

31 40 NA NA 

34 40 NA NA 

32 40 32 43 

34 40 34 43 

33 40 33 43 

35 40 35 43 

37 40 38 43 

37 40 39 43 

37 40 39 43 

PROPRIETARY - BELLCORE A:'\D ACTHORIZED CLIE:'\TS 0:'\LY 

See proprietary restrictions on title page. 

AL IAL 

NA NA 

27 39 

30 45 

32 45 

NA NA 

NA NA 

32 45 

34 45 

33 45 

35 45 

41 45 

41 45 

41 45 
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TABLE V 

C-MESSAGE NOISE 
ACCEPTANCE AND IMMEDIATE ACTION UMITS 

FEAnJRE GROUP A 

Facility ~ (MIIeo) 

c-w..- A ......... Umits (AL) .._..'- Actla. U.U.IIALl 

1-541 

AL IAL 
B 

C+SW 29 32 

D 27 29 

D1 30 35 

D+SW 27 32 

D+C+SW 30 32 

D1 +C+SW 32 35 

CAC+C+SW 30 32 

CAC1 +C+SW 31 35 

D + CAC + C + SW 31 35 

D+CAC1 +C+SW 32 35 

D1 + CAC + C + SW 33 35 

01 + CAC1 + C + SW 33 3S 

NCAC+C+SW 34 NA 

NCAC + D + C + SW 35 NA 

NCAC + D1 + C + SW 35 NA 

D+SW 27 32 

D+D+SW• 29 32 

Note: Followina arc delillitialll of oymbols: 

c-Cable 

51-100 

IAL AL IAL 
c B 

32 NA NA 

NA 27 29 

NA 30 35 

NA 27 33 

32 30 33 

38 32 37 

32 30 33 

38 32 37 

38 31 33 

38 33 37 

38 33 37 

38 34 37 

38 36 NA 

38 36 NA 

38 37 NA 

32 27 33 

32 29 33 

CAC- Campandored ADalos Carrier (N2, N3, or equivalent) 

D - Diaital Carrier (02, 03, 1>4, or equivalCIIt) 

D I - DiJital Carrier (D I 01 equivalent) 

T ......... Type IB _. Cl 

Mau- C-M-1' Noloo (OniOJ) 

101·200 JDI-400 

IAL AL IAL IAL AL IAL 

c B c B 

NA NA NA NA NA NA 

NA 27 29 NA 27 29 

NA 30 35 NA 30 35 

NA 27 35 NA 27 37 

33 30 35 35 30 37 

39 32 35 35 32 37 

33 31 35 35 NA NA 

39 34 40 41 NA NA 

33 32 35 35 32 37 

39 34 40 41 34 37 

39 33 35 35 33 37 

39 35 40 41 35 37 

39 37 40 41 38 43 

39 37 40 41 39 43 

39 37 40 41 39 43 

33 21 35 35 27 37 

33 29 35 35 29 37 

IAL AL 
c 

NA NA 

NA 27 

NA 30 

NA 27 

37 30 

37 32 

NA NA 

NA NA 

37 32 

37 34 

37 33 

37 35 

43 41 

43 41 

43 41 

37 21 

37 29 

•o + D - a "D + D" combination itldicata a back-~back diaital arranaement with one diJitallanaJos·analotfdiJital convenion. 

54 

NA - Noc lllliveraally applicable 

SW- Switch 

CAC I - Campandored ADaJot Carrier (N I 01 equivalent) 

NCAC - NCIIICOIIIpandored ADaJot Carrier 

IAL B - Type B Tralllllliuion Faciliti01 

lAL C - Type C TrallllllillioD FacilitiOI 
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401-1000 

IAL IAL 

B c 

NA NA 

29 NA 

35 NA 

39 NA 

39 39 

39 39 

NA NA 

NA NA 

39 39 

39 39 

39 39 

39 39 

45 45 

45 45 

45 45 

39 39 

39 39 



TABLE W 

DATA TRANSMISSION LIMITS FOR FEATURE-GROUP A 

DATA TRANSMISSION PARAMETER IMMEDIATE ACfiON 

TYPE DB UMIT 

1. Signal to C-notched noise ratio 30 dB 
with -13 dBmO holding tone. 

2. Envelope Delay Distortion* 
(a) 604 to 2804 Hz 

less than 50 route miles 800 ~sec. 
50 route miles or more 1000 ~sec. 

(b) 1004 to 2404 Hz 
less than 50 route miles 320 ~sec. 
50 route miles or more 500 ~sec. 

3. Impulse Noise ~15 counts 
(Threshold at 67 dBrncO) in 15 minutes 

4. Intermodulation Distortion 
(a) Second order (R2) ?31 dB 
(b) Third Order (R3) ?34 dB 

5. Phase Jitter 4 Hz to 304 Hz - 7° 
(Degrees peak to peak) 

6. Frequency Shift +2Hz 

• Envelope Delay Distortion limits expressed in microseconds ~ec) 
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5. TEST REQL'IRE:\IE:\'TS WHE~ OPTIO:\'AL CO~DITION~G IS APPLIED TO A CHA:\,EL 

A. With C-Conditioning Applied (Table X-I) 

5.01 The C-Conditioning option, when applied to VGS, VG6, VG7, VG8, VG9 and VGIO, calls for 
improved Attenuation Distortion and Envelope Delay Distortion limits for these Special Access Ser­

vices. Table X (Part 1) provides these acceptance and immediate action distortion limits when C­
Conditioning is applied. 

B. With Optional lmprO\·ed Distortion (Table X-2) 

5.02 Table X (Parts 2 and 3) provides the immediate action and acceptance limits for optional improved 
Attenuation Distortion and optional improved Envelope Delay Distortion (VGS, VG6, VG7, VG8, 

VG9, VGIO, and VGC). These options may be ordered separately or in combination. 

C. With Data Capability Applied (Table Y) 

5.03 The Data Capability option, when applied to VG6, VG7 and VGIO, calls for improved C-1'\otched 
noise and Intermodulation Distortion limits. Table Y provides these improved limits. 

D. With C- and Data Capability Applied (Tables X and Y) 

5.04 When both C- and Data Capability are applied (Voice-Grades 5, 7 and 10), Tables X and Y should 
be followed. · 

E. With T-Conditioning Applied (Table Z) 

5.05 Table Z provides the improved distortion requirement for optional T Conditioning when applied to 
Voice Grade 11. 

F. Echo Control Limits - VG I - 12 and WATS Access Lines (Table AA) 

5.06 Table AA provides the echo control immediate action and acceptance limits for Voice Grades 
through 12. 
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TABLE X 

(Part l) 

C..CONDmONING OPTIONS 

(Notes 1 and l) 

PARAMETER FREQUENCY BAND ACCEPTANCE 

LIMIT 

ATTENUATION 504 to 2804 Hz -0.5 dB to +2.5 dB 

DISTORTION 304 to 3004 Hz -1.5 dB to +5.5 dB 

ENVELOPE 1004 to 2604 Hz 475 ~ec. 
DELAY 604 to 2604 Hz 1450 ~ec. 

DISTORTION 504 to 2804 Hz 2950 ~ec. 

Notes: 

BR 313-220-101 
Issue I, July 1987 

IMMEDIATE ACDON 

LIMIT 

-1.0 dB to +3.0 dB 
-2.0 dB to +6.0 dB 

500 ~ec. 
1500 ~ec. 

3000 ~ec. 

l. C-Conditioning is available for Special Access services Voice Grade 5 thru 10 and VGC. 

2. All limits in dB are variations from measurements made at 1004 Hz. The "+" limit means more loss and the •.• means less 

loss from the reference frequency. 

TABLE X 

(Part l) 

IMPROVED ATTENUATION DISTORTION 

FREQUENCY BAND ACCEPTANCE IMMEDIATE ACDON 

LIMIT LIMIT 

404 to 2804 Hz -0.8 to +1.5 dB ·1.0 to +2.0 dB 
304 to 3004 -0.8 to +2.5 dB -1.0 to +3.0 dB 

3004 to 3204 -1.5 to +5.5 dB -2.0 to +6.0 dB 
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TABLE X 

(Part 3) 

IMPROVED ENVEWPE DELAY DISTORTION 

FREQUENCY BAND ACCEPTANCE IMMEDIATE ACTION 

LIMIT LIMIT 

1004 to 2604 Hz 85 ~ec 100 ~ec 
804 to 2604 Hz 150 ~ec 200 ~ec 
604 to 2604 Hz 250 ~ec 300 ~ec 
504 to 2804 Hz 550 J.LSec 600 ~ec 
504 to 3004 Hz 2950 ~ec. 3000 ~ec 

Note: These improved conditioning options are available for Special Access Services Voice-Grades 5, 6, 7, 8, 9, 10 and VGC 
(customized). 

TABLE Y 

DATA CAPABILITY OPTION 

(Notes 1, 2 and 3) 

PARAMETER ACCEPTANCE IMMEDIATE ACTION 

LIMIT LIMIT 

Signal to C-Notched 34 dB 32 dB 
Noise Ratio 

Intermodulation 
Distortion R2 >40 dB R2 >38 dB 

R3 >44 dB R3 >42 dB 

Notes: 

I. Data Capability is available for Special Access Services Voice-Grades 6, 7, and 10 and improves C-notched noise and 
intermodu1ation distortion performance. 

2. Signal to C-notched noise measurements are made using a ·13 dBmO holding tone. 

3. All limits are variations from the measurement at 1004 Hz. The •+• means more loss and the •.• means less loss than the 
reference frequency. 
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TABLEZ 

T-CONDmONING OPTIONS 

(Notes 1 aad l) 

PARAMETER FREQUENCY BAND ACCEPTANCE 

UMIT 

ATTENUATION 304 to 3204Hz -1.0 dB to +2.5 dB 
DISTORTION 503 to 3004 Hz -0.5 dB to +1.5 dB 

ENVELOPE 1004 to 2604 Hz ~75 ,.sec. 
DELAY 804 to 2804 Hz ~130 ,.sec. 
DISTORTION 

• Notes: 

BR 313-220-10 I 
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IMMEDIATE AcnON 

UMIT 

-1.0 dB to +2.5 dB 
-0.5 dB to +1.5 dB 

~110 ,.sec. 
~180 ,.sec. 

1. T -Conditioning improves frequency response and envelope delay distortion. T -Conditioning is available for Special Access 
Services Voice Grade II. 

2. All limits in dB are variations from measurements made at 1004 Hz. The "+" limit means more loss and the •.• means less 
Joss from the reference frequency. 
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TABLEAA 

(Sheet 1 of 2) 

ECHO CONTROL IMMEDIATE ACTION AND ACCEPTANCE LIMITS 
FOR VOICE GRADES 1 THROUGH 12 

ALL VOICE GRADE CIRCUITS ACCEPTANCE IMMEDIATE AcriON 

UMITS UMITS 

MEASURED AT I TERMINATE AT I MEASUREMENT ERL SRL ERL SRL 

(dB) (dB) (dB) (dB) 

Eft'ectiYe l-wire Facility 

End User 4WPOT RL 5.5 3.0 5.0 2.5 
2WPOT Standard** 
or 2W CO.• 

End User 4WPOT RL 15.0 9.0 13.0 8.0 
2WPOT Improved** 
or 2W CO.• 

Interexchange End User ELEPLl 7.0 4.5 5.5 2.5 
Carrier 2WPOT 
4WPOT or 2W CO* 

Interexchange End User ELEPL2 18 12 16 11 
Carrier 2W POT or 
4WPOT 2 wco• 

EFFECTIVE 4-WIRE FACILITIES 

End User Interexchange RL 26 20 24 18 
2WPOT Carrier 
or 2W CO* 4WPOT 

Interexchange End User ELEPL 23 16 20 14 
Carrier 2WPOT 
4WPOT or 2W CO* 

• If the End User POT is a Centrex Central Office, these values apply with 2 dB pad in the circuit. 

•• Selection of improved echo control limits may require additional equipment at the End User's premises. 
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TABLEAA 

(Sheet 2 of 2) 

ECHO CONTROL IMMEDIATE ACTION AND ACCEPTANCE LIMITS 
FOR WATS ACCESS UNES 

WATS ACCESS UNES ACCEPTANCE IMMEDIATE AcriON 

UMITS UMITS 

MEASURED AT I TERMINATE AT I MEASUREMENT ERL SRL ERL 

(dB) (dB) (dB) 

EFFECTIVE :Z WIRE FACIUTY 

End User 2WCO RL 5.5 3 5 
2WPOT Standard•• 

End User 2WCO RL 14 7 13 
2WPOT Improved•• 

EFFECTIVE 4 WIRE FACIUTY 

End User 2WCO ELEPL 19 12 15 
4WPOT 

Followiq are deftnitioas of tenM ased In this table 

ELEPL- Equal Level Echo Path Loss 
RL - Return Loss 

ERL - Echo Return Loss 
SRL - Singing Return Loss 

CO- Central Office 
POT- Point of Termination 

2W- 2 Wire 
4W- 4 Wire 

PROPRIETARY - BELLCORE A'D At:THORIZED CLIE'\TS O'LY 

See proprietary restrictions on title page. 

SRL 

(dB) 

2.5 

6 

9 

61 


