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(G) Sync Loss Time 

SYNC LOSS TIME displays time out of sync. Time out of sync may vary slightly. 
depending on selections made pertaining to resync on the Interface Control 
screen (see Section 49.5, Sync Procedure. Check CRC During Sync, and Sync 

Length) . 

The RATE column shows sync loss time divided by total lest seconds. 

(H) OOF Events 
OOF EVENTS is the number of out-of-frame (OOF) errors since �~� was 
pressed. An out-of-frame error occurs when two out of fOUT framing bits are in 
error. 

The value in the RATE column equals framing errors divided by the number of 
valid frames received. 

(I) CRC-6 Errors 
CRC-6 ERRORS indicates total CRC errors since �~� was pressed. This field is 
present when the Tl Interface Control screen shows Framing Mode: 'ii'*,': 

The RATE is equal to total eRe errors divided by the total number of 
superframes received. 

(J) FT/FS Errors 
This field is present when the Tl Interface Control screen shows Framing Mode: 

'?P'4:>: and Syno Procedure: �\�:�l�;�i�;�l�J�,�f�~�i�j�f�i�3�:�}� FTIFS ERRORS indicates total Ft and Fs 
errors since �~� was pressed. 

The RATE is equal to total Ft and Fs errors divided by the total number of 
frame-alignment words. 

(K) FT Errors 
This field is present when the Tl Interface Control screen shows Framing Mode: 
':01' and Syno Procedure: <iio:!ii1is'Qi\ii;;'i(i. FT ERRORS indicates total Ft errors 
since �~� was pressed. 

The RATE is equal to total Ft errors divided by the total number of 
frame-alignment words. 

(L) ESF Errors 
ESF ERRORS indicates the combined total for OOF errors and CRC errors. 

(M) Error-Free Seconds 
This row lists total seconds free of CRC-6 errors (or FtlFs or Ft errors), OaF 
errors. and bipolar violations. 

The RATE column lists error-free seconds divided by test seconds. 

49-30 



NOTE: This measurement differs from error-free seconds 
measured in Tl BERT statistics. The BERT measurement 
includes bit errors as well. 

(N) Carrier Losses 

49 Tl 

This value is the number of times signal was lost on the monitored circuit long 
enough for 32 consecutive zeroes to be received. Refer to Section 49.6 (0), 
below, for a description of how Carrier Loss is posted as a line condition. 

(0) T1Line Conditions 
When an error condition occurs. the status of the line under test appears in the 
Tl LINE CONDITIONS. area at the bottom of the Tl Statistics Screen. DTE line 
conf:!itions appear in the highlighted box to the left; DCE conditions in the 
highlighted box to the right. Once the current condition changes, an 
abbreviation for the error is posted in the brackets which follow the current 
condition. This bracketed area contains an abbreviation for up to four previous 
conditions which have occurred in the present testing session. 

NOTE: The order of the abbreviations in the previous conditions 
field is not necessarily a chronological representation of events. 

When there is no longer an error condition on the line, NORMAL is displa yed in 
the left-hand box. The types of errors that may appear as line conditions are 
explained in the folloWing paragraphs. 

1. Yellow alarm. A yellow alarm (VEL. ALARM: V to indicate a previous 
condition) is sent to ·alert the remote site that the. sender is experiencing an 
out-of-frame condition. The yellow alarm signal can be transmitted in two 
manners as explained in Section 49.5(K). The user must indicate the type 
of signal in use in order for yellow alarm conditions to be accurately 
detected, included in statistics. and displayed as a line condition. 

2. Blue alarm. A blue alarm (8 in the previous conditions area) indicates that 
the sender is experiencing a loss-of-signal condition. 

3. Loss oj Signal. Signal loss is indicated in one of two ways. If after ~ is 
pressed no Signal is received from the line under test, the condition NO 

SIGNAL is posted. Any time a received signal is lost for a minimum of 150 

IDS, the messaQe SIGNAL LOST is posted. Either type of signal loss is 
:recorded as S; in the line conditions box to indicate a previous condition. 

4. Loss-oj-Sync. This condition is displayed anytime two or more consecutive 
,framing bits are found to be in error. The abbreviation Sy Within brackets is 
used to indicate a previous loss of sync. 
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When an emulate mode has been selected on the Line Setup screen and 
Transmit M~de: ;{h§(ijM!¢:;, has been selected on the Interface Control screen. 
the words NOT MONITORED appear on the side of the line that the Il'.'TERVIEW 
is emulating. If Transmit Mode:tiil@ilfi@fL is selected on the Interface Control 
screen. both sides of the line are monitored. (On the side of the line which the 
INTERVIEW is monitoring. the incoming channel - rather than the inserted 
INTERVIEW data - is analyzed.) 

(P) T1 Statistics as an Alternate Display to T1 BERT 

The function keys shown in Figure 49-19 appear at the bottom of the Tl 
Statistics display when the INTERVIEW is running a Tl BERT test. Press (EID to 
display Tl BERT Statistics; other display options are not available during a 
BERT test. Although they can be executed with regular Tl statistics displayed. 
the commands in this bank of softkeys apply for the most part to the BERT test. 
Consult Section 9 for a description of these commands. BERT testing. and 
statistics. 

One command in this group which does affect the Tl Statistics display is RESET. 

CEID. RESET sets the value of all timers and counters. including Tl counters. to 
zero. The BERT test continues. however. even though the elapsed time (TEST 

SECONDS) at the top of the screen is reset. 

Figure 49 .. 19 Run-time function keys available with Tl Statistics Display when 
performing a Tl BERT test 

49.7 04 and Extended SuperFrame Structures 

A D4 superframe contains twelve frames of 193 bits each; that is. 12 ( 24 x 8 + 1 ). 
where 24 is the number of time slots. 8 the number of bits per time slot. and 1 the 
framing bit which precedes each component frame (see Figure 49-20 and 
Figure 49-21). In extended superframing (ESF). 24 of these 193-bit frames are 
contained within one superframe. Framing (F) bit patterns and in-band signalling (if 
employed) differ in the two schemes as illustrated in Table 49-1 through Table 49-2. 
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. ..• ~------------------------ BASIC T1 FRAME •• 

. 
• •• ~---1 ----I ........ _----- 2 ----...... . TIME 

SLOT # 
:4.~-----24----...... . . . 

: F1 : 1 234 5 6 7 234 5 6 7 S j BIT # flJWWlflJlJUj 1 2 3 4 5 6 7 S jF2l 

FT 

04 F BITS 

FRAME # 

Fs 

•• t ....• 
..... _ ....... _ .,c • 

Flgure 49-20 193-bit frame whic.h serves as the component in both D4 and ESF extended 
framing formats. 

o o o 

o o o o o o 

Fl F2 F3 F4 F5 F6 F7 FS F9 FlO Fl1 F12 

o o o 
Figure 49 ... 21 D4 framing bits are always set to 100011011100. A yellow alarm is an 

except,ion: In this case, Bit 12 may be set to 1. 
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In the table which follows. A and B indicate robbed bits. When the bit-robbing 
technique is used. maximum data speed'" 56 Kbps. With clear-channel signalling. 
these bits are used for data, increasing the data speed to 64 Kbps. 

Table 49-1 
D4 Frame with In-Band Signalling 

FRAME F TIME SLOTS 1. .. 12 
# 

bit 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7 bit 8 

FT d d d d d d d d 

2 0 FS d d d d d d d d 

3 0 FT d d d d d d d d 

4 0 FS d d d d d d d d 

5 FT d d d d d d d d 

6 FS d d d d d d d A ,,-'--~ 

7 0 FT d d d d d d d d 

8 FS d d d d d d d d 

9 FT d d d d d d d d 

10 FS d d d d d d d d 

11 0 FT d d d d d d d d 

12 0 FS d d d. d d d d B 
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The ESF Framing Pattern Sequence (referred to as FPS or FAS) is always equal to 
001011. Extended Super-Frame format uses a 6-bit Block Check (CRC-6) and a 
12-bit Frame Data Link (FDL) to measure line performance and transmit statistical 
information, There are four in-band signalling bits per frame CA. B. C. and D) if 
robbed-bit signalling is used, In-band signalling reduces the maximum data rate to 
56 Kbps, With clear-channel signalling. these four bits become data bits. and the, 
data rate is 64 Kbps, 

Table 49-2 
ESF Frame with In-Band Signalling 

FRAME F TIME SLOTS 1 '"" 24 
# 

bitl bit 2 bit 3 bit 4 bit 5 bit 6 bit 7 bit 8 

1 FDL1 d d d d d d d d 

2 CRC1 d d d d d d d d 

3 FDL2 d d d d d d d d 

4 0 d d d d d d d d 

5 FDL3 d d d d d d d d 

6 CRC2 d d d d d d d A 

7 FDL4 d d d d d d d d 

8 0 d d d d d d d d 

9 FDL5 d d d d d d d d 

10 CRC3 d d d d d d d d 

11 FDL6 d d d d d d d d 

12 d d d d d d d B 

13 FDL7 d d d d d d d d 

14 CRC4 d d d d d d d d 

15 FDL8 d d d d d d d d 

16 0 d d d d d d d d 

17 FDL9 d d d d d d d d 

18 CRC5 d d d d d d d C 

19 FDL10 d d d d d d d d 

20 d d d d d d d d 

21 FDL11 d d d d d d d d 

22 CRC6 d d d d d d d d 

23 FDL12 d d d d d d d d 

24 d d d d d d d D 
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~ 
Coding Type: HDB3 AMI 
Une Impedance: 75 OHMS 120 OHMS 
Receiver Gain: 0 db 20 db 
Termination; BR!DGED TERMINATED 

Transmit Setyp 

Trans-mit Mode: DROP/INS 

Line Clock Select; jNTERNAL EXTERNAL 
Xmit Sigrya!lif'lg AI! l' s 

(CCS SIgnalling Only): YES NO 
Xmit D1s:tant MF Alarms 

(CAS Signalling Only): YES NO 
Xmit Remote Alarm: YES NO 

Seteot Setup 10 Perform: 

! Fl ! I F2 I L! --.:..F.:.3---l 
LINE XMIT PATH 

•• Interface Control •• 
G.703 I 2.048MBPS 

Data Path Setup 

Data Path: T SIGNALLING BITS 

Enable CAC-4: YES NO 
Signalling Type: 

Begin CAS MF W/Frame Contain­
Ing Frame Align. Signa!: YES NO 

Extr. Bits; _ (three binary digits; a or 1) 

National eus: (five binary di.gits: 0 or 1) 
International Blt:-:-fone binary digit: 0 or 1) 

CAS MF Sync Criteria; NORMAL EXTENDED 
CAS MF Resync Criteria, NORMAL EXTENDED 

Frame Resync Criteria! NORMAL EXTENDED 
Record ChlS: YES NO 

F4 F5 

GL 703/2 ,048MBPS 
INTERFACE MOQULE 

@\MWifi';y@· ••• TODTE 

F6 F7 F8 

Figure 50-1 Interface Control screen (above) presents 0.703 options when a G.703 TIM (below) is 
installed. 
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50 0.703 

G.703 is a POint-la-point protocol at the physical layer (Layer 1) used to transmit high-speed 
voice or data ove~ telephone lines. The INTERVIEW 7000 Series, with G.703 software and 
the G.703 Test Imerlace Module installed. iScJpable of testing G.703 circuits that comply 
with Europeanstaindards. In particular. the INTERVIEW tests circuits with a total bandwidth 
of 2.048 MHz (a~ opposed to 1.544 MHz circuits typically used,in North America). The 
bandwidth is divi4ed into 32 channels with an absolute speed of 64 Kbps each. 

Only channels 1 t!u"ough 31 are available· for testing-channel 0 c;oritains framing bits and is 
transparent to the! user. Additionally, channel 16 is set aside 'for signalling and framing in 
CAS (Channel Aljsoclated SignaUini> mode. The user should keep this in mind when this 
manual refers to the M32 channels" in G.703. 

The INTERVIEW monitors the equivalent of both sides of a line. RD (DeE) and TO (OTE). 
or emulates RD or TO. The INTERVIEW allows the user to select a single channel on which 
to monitor (or eIt/.1llate RD or TO) or to "split" the line and select RD and TO on different 
channels. Herealiter, refereoces to monitoring or emulating a channel will inherently refer to 
the selection of sPlit channels. 

In order to capture G.703 on the INTERVIEW 7000 Series. your unit must be equipped with 
the G.703 option'(OPT-951-24-1), which consists of a Multiplexer board and a removable 
Test Interface MOdule (documented in the following paragraphs). -

The INTERVIEW supports 0.703 Primary Rate ISDN with 30 B-channels and one O-channel 
(30B+D) in CCS ;(Common Channel Signallini> mode. 

50.1 Overvtew of G.703 Testing CapabillUes 

(A) Phtstcat OharacterlStlcs 
The: INTERVIEW's physiClll interface conforms to CCITT Recommendation 
G.7~3for 2.048 MHz circuits. The physical connectors and the G.703 Test 
ImetfaceModuie are discussed in Section S.0.2. 

The INTERVIEW can transmit and receive 0.703 data encoded in Alternate 
M81\k Inversion Format (AMI) or HIgh Density Bipolar 3 (HDB3). In AMI, the 
pol2irity of each sequential 1 (mark) alternates withrefenince to the zero (space) 
voltjtge level. HDB3. the jiJefault seJecUon, is a trans~on technique which is 
use4 to ov~ the oecurrence of IIlTIg strings of zeroes and the associated 
tiJn#tg problema. RDB3 is.1Pq)IaIned later in this seGUon. 
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(B) Framing and Signalling Characteristics 

Any G.703 circuit that operates at 2.048 MHz and conforms to the basic 
physical characteristics laid out in Recommendation G.703 may be BERT tested 
witb the Il'ITERVIEW; however, the full set of statistical analyses and protocol 
testing capabilities apply to G.703 circuits which employ CAS or CCS framing 
structures. These framing structures are discussed in detail in CCITT 
Recommendation G.704; the major characteristics of the scheme are outlined in 
Section 50.7. 

1. ChannelO. Channel 0 is the channel reserved in G.703 for frame alignment 
information and remote alarms, including the optional CRC fOT detecting 
transmission errors and for syncing. The international and national bits are 
also carried transparently on channel 0, even though they are selectable on 
the Interface Control screen. Channel 0 cannot be emulated or monitored; 
it cannot be recorded for playback. even when aggregate recording is 
selected. Regardless of which Transmit mode is used, the Il'.'TERVIEW 
sends the framing information on channel 0 along with the selected 
channel(s) . 

2. Channel 16. Signalling bits are carried on Channel 16 when CAS mode is 
selected for the Signalling type on the Interface Control screen. These 
ABCD bits can also be displayed when in Run mode by selecting first [j], 
DATA. and then lrn. CAS SIG (Figure 50-18). For specific bit information, 
see Figure 50-22. 

In CCS mode. channel 16 can be used either as a data channel or for 
special Signalling. 

When recording the aggregate G.703 data stream. selecting Record ChIS: 
",,~!f on the Interface Control screen will include the information from 
channel 16 in the aggregate data stream. 

(C) G.703 BERT 

The INTERVIEW can perform both framed and unframed BERT tests on G.703 
transmissions. An individual channel may also be BERT tested. Tests may be 
performed in a simple loopback configuration or in conjunction with another 
INTERVIEW or BERT tester. In Run mode, a separate G.703 BERT display 
tracks test results. The contents of the display and BERT options and setup are 
described in Section 9. 

(D) Channel Data Capture 
The Front-End Buffer can capture both sides of one G.703 channel in real-time 
for immediate analysis or recording and playback. Or, the user may elect to 

"split" the channel mode and to use two channels: one for RD and one for 
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TD. TIlese selections are explained in Sections SO.S(K) and (L). The user may 
sptjcify anyone of channels 1 through 31; or Split Tn and RD on two of those 
channels. 

NOTE: When recording the capture of a single .channel to 
RAM. select Record Speed: fm~&l on the Record Setup 
menu. See Section 1l.4(A). 

When you enter Run mode configured to capture a sinsIe channel. channel 30 
for; example. the follOwing me_go appears on the status line: ·Ch30." When 
ca~g split channels (channel 4 for RD and channel 7 for Tn. for example). 
thEj following me_go appears on the status line: -R04T07." 

(E) Aqgregate G.703 Record 
To;reeord the aggregate 0.703 data stream (2 • .048 Mbps). with or without 
c~el 16. your unit must be ~d with an :fEB board capable of 
hilllh-speed recording (see Section 11.4). Seleei Mode: ffi15jC lItZil on the 
Line Setup menu. Configure the Record Setup menu for capture Memory: .; 

and Record Speed: ~J. 

yoUr selection for the Record Ch1. field on the 0.703 Interface Control screen 
determines whether or not information on channel 16 will be included in the 
a~gate data stream. See Section SO.S(V). Note that while channel 0 is 
al"'ys transmitted. it is never recorded for playback. even when aggregate 
reqording has been selected. 

Use the recorded data for later playback and analysis. Note. however. that a 
specific channel cannot be isolated from the auregate data stream for 
monitoring and analysis. 

Dqring high-:-speed recording. data display and program.conditions (or triggers) 
ba$ed on incoming data are disabled. The 0.703 Statistics display. however. 
rerilains active. To aptimize recording. however. do the following: 

1. select Initial Condo :J"_ on the Line Setup screen along with the 
; high-speed recordin, selections and press S; 

2. access the 0.703 Statistics display by pressing If!) (for STATS). then 1m (for 
. 0703STA);use the cmJ8 UNI!!CONDmaNS field on the 0.703 Statistics 

dispiay to check for Tn and RD in sync as a condition for recording (see 
Section 50.6); 

3. press El to return to the data screen; 

4. press Ifil. NO DISP; and 

5. I then press E3 to begin high-$peed recording. 

Se~ also Section 11.4 (A) • 
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When you enter Run mode configured for aggregate 0.703 record, the status 
line will contain the following message: "HS RCRD" and· Monitoring is 
disabled for high speed Tam recording." 

(F) Monitor Mode 

When Mode is set to iMiM~@Yifl on the Line Setup menu, the Il'.'TERVIEW as 
0.703 protocol analyzer may be used to monitor anyone (or the split RD and 
TO of two) of the data channels or signalling patterns passively. Once the initial 
cabling is done, the 0.703 circuit through the INTERVIEW is bridged, not 
broken - even when the unit is turned off - and the INTERVIEW does not 
interfere with communications in progress. 

A BNC connector may be used to monitor nonintrusively even when the 
INTERVIEW is not already cabled to the line. See Figure 50-9 for an 
illustration of this configuration. 

(G) Emulate DTE or DeE 

The Il'<'TERVIEW can also emulate a DTE (multiplexer) or a DCE (network) 
over 0.703 lines, depending on the Mode selection made on the Line Setup 
menu. In an emulation mode, the Il'.'TERVIEW actively transmits and receives 
data as prescribed by 0.703 interface at a maximum channel speed of 64 Kbps. 
A selection on the Interface Control screen allows the user to specify whether 
clocking is provided by the INTERVIEW or recovered from the incoming data. 

Any of the 30 data channels on the circuit (or channel 16) can be selected for 
analysis. INTERVIEW test data can be transmitted on the outbound channel; 
incoming data on the corresponding channel is available for clisplay and test. 
Higher layer protocols carried by the 0.703 point-to-point protocol can be 
tested simultaneously as statistics on the performance of the 0.703 circuit are 
taken and, at the user's need, clisplayed. 

The INTERVIEW emulates in two fashions: it can transmit idle to all but one 
channel to which it transmits data and which it monitors; or it can perform 
drop-and-insen emulation. When the drop-and-insert option is employed, 
transmissions on 31 channels are passed through the INTERVIEW, while the 
channel selected for analysis is terminated and INTERVIEW data is transmitted 
on the outgoing channel. 

(H) Protocol Spreadsheet 

0.703 protocol cannot be controlled from the Protocol Spreadsheet. Other 
protocols operating above the physical interface may, however. be tested. 
Spreadsheet options for testing in this case will depend on the protocols you 
have loaded from the Layer Setup screen. 
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(I) Data Displays 
The format and code selections you make on the Line Setup screen, indicated at 
the top of the run-time display, determine the appearance of the data stream on 
the .screen. Protocols selected on the Layer Setup screen will be available as 
trace displays. One alternate real-time display (see Figure 50-2) selection allows 
you to view G.703 statistics and track performance on the G.703 circuit. The 
G.70:; Statistics Display is described in Section 50.6. 

Additionally, another alternate real-time display (see Figure 50-18) is reached 
by selecting first lED. DATA. and then 1llJ. CAS SIG. This screen displays a matrix 
of the ABeD bits in each channel transmitted on timeslot 16 of every frame, as 
shown in Figure 50-22. 

.., -
Figure 50 .. 2, G.703 alternate statistics screen dispJa)l. 

(J) Primary Rate ISDN 
The INTERVIEW supports G.703 Primary Rate ISDN at 2.048 MHz (30B+D) 
wi\l1 the mux board and TIM option package (OPT-951-24-1) and software 
revision 6.00, or higher. The ISDN_D protocol package is used in G.703 at 
Layer 1 to access the ISDN variables. See also Sections 38, 47, and 74 on 
Basic Rate ISDN. 

The D channel is channel 16, the signalling channel. For dual-channel 
monitoring and emulation, load the LAPD personality package at Layer 2 for the 
B channel under test. A ISDN trace package (OPT-951-3S) is also available 
for mOnitoring either the D channel alone or the D channel and one of the B 
channels. 
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50.2 The Test Interface Module 

The 0.703 Test Interface Module (TIM). shown in Figure 50-3. is a removable 
module which may be replaced by different interfaces when other types of lines must 
be tested. The 0.703 TIM provides two 9-pin female connectors (top and bott~ of 
module) labeled TO DTE and TO DCE. which attach to a twisted pair cable. (See 
Table 1-10 for pin specifications.) In addition. there are two pairs of BNC 
connectors. All connectors are two-wire and attach to a standard line. The signal 
direction for each connector is indicated by the arrows to the left of the BNC 
,;:onnectors on the TIM as shown in Figure 50-4. An overlay (Figure 50-5) which 
identifies active LEDs on the front panel accompanies the 0.703 TIM. 

Install the 0.703 Test Interface Module and insert the correct LED overlay as 
described in Section 1.10. Once the 0.703 module and the overlay are installed. TX 
and RX leads can be monitored on the front-panel green-red LEDs. 

(A) Connectors 

When you break a data line for testing. you may connect the end of the line 
coming from the DTE (multiplexer. channel bank. PBX •. network. or switch) to 
the TO DTE (or to terminal equipment or "to TE") connector on the TIM (see 
top of Figure 50-3). Connect the other end of the line coming from the DCE 
(terminal equipment or telephone company office repeater) to the TO DCE (or 
to n~rk termination or "to NT-) connector on the TIM. Even when the 
INTERVIEW is powered off. this provides a through connection for the data 
line. 

CAUTION: To connect the data line, you must interrupt the flow 
0/ data on the line. Be sure you have permission to break the 
line before doing so .. 

If you are using the BNC connectors. you may create a pass-through connection 
by connecting the top two jacks toward the DTE (to TE) and the bottom two 
jacks toward the DCE (to NT). 

When Mode: ~g or 1WIl~ is the program selection and the 
INTERVIEW is connected as a pass-through as desc:nbed in the preceding 
paragraph. the INTERVIEW monitors data passively through either (or both) TO 
connectors on the TIM. 

50-a 



DE-9 CONNECTOR 

DE-9 CONNECTOR 
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BNC 
CONNECTORS 

Figure 50~3 The G.703 Test Interface Module provides both BNC and DE-9 c-onnectors fOT 

reception and transmission of data. 

When the INTERVIEW is operating in '@\i!~t1I,~; mode (selected on the Line 
SetUP menu), the INTERVIEW is transmitting and receiving data through the 
OE-9 connector labeled TO OTE (to TE), or through the top set of BNC 
connectors, labeled TX INPUT FROM OTE (for Transmit; that is, Input from 
the DTE or TE) and RX OUTPUT TO DTE (for Receive; Output to the DTE or 
TE), 

When Mode: {$.iit\iiM~~'!:!;l'; is the program selection, the unit transmits and 
receives data through the TO DCE (to NT) connector if the DE-9 connectors 
are in use, or through the bottom set of BNC connectors, if these are 
connected. The BNC connectors which are active in this case are labeled TX 
OUTPUT TO DCE (for Transmit; Output to the DCE or to NT) and RX INPUT 
FROM DCE (for Receive; Input from the DCE or from NT). 
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120 
OHMS 

120 
OHMS 

TO.DTE 

RX 
EMULATE DTE· 

@~@ TO.DCE 

.1' TX 
RX .!. 

Figure 50 .. 4 Signal direction for G.703 connectors. 

(8) Green-Red LEOs 

TXIN 
(FROM DTE) 
(FROM TE) 

RX OUT 
(TO DTE) 
(TO TE) 

TXOUT 
(TO DCE) 
(TO NT) 

RXIN 
(FROM DCE) 
(FROM NT) 

Two of the front-panel LEOs are active when the unit is testing 0.703 interface. 
These represent leads monitored at either of the line interfaces (TO DTE or TE, 
TO DeE or NT) on the test-interface module. An LED is dark when the unit 
is of{, green when the unit is powered on but the lead is off (at mark voltage, 
representing 1) or unterminated. and red when the lead is on (representing 
space voltage or 0). 

Data leads transition quite rapidly. As a result, their LEOs typically show a 
shade of orange that is intermediate between red and green when data is being 
transmitted. Data-lead LEOs will vary in color with the type of data. ',-idle, 
for example, has no on transitions. while ',-idle has only one, so both cause an 

LED to glow bright green. 
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TXmt . 
RXtn: 

RXDl! 

• rXIn 

Figure 50-5 G.703 Green-Red LED Overiay. 

50 G.703 

TWQ of the LEDs switch to red when the unit is in a special mode, Remote 
mode or Freeze mode. Remote means that the unit is under remote control via 
the ,REMOTE or phone-jack interface. (The remote-control feature is not 
implemented in the early releases of the INTBRVIEW 7000 Series.) 

It is important to note that the front-panel LED indicators always reflect TIM 
activity. If the LEDs are active while data is being played back from disk, the 
activity is on the line, not in the data stored on the disk. 

50.3 Testing Configurations 

(A) Test at Line Levels (No Pad) 

o 

MUX, 
CHANNEL BANK, 

PBX, or 
SWITCH 

TO SPAN 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

TO DTE 

Fig~re 50-6 Place the INTERVIEW 7000 Series be1ween the multiplexer and the 
telephone company ofrn;-e repeater (for example) to monitor Of emulate oveT the 
0.703 circuit. The illustration indicates how cables equipped with DE-9 connectors 
Would be connec1ed. 
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MUX, 

Connect the INTERVIEW into the circuit between the DTE (multiplexer. 
channel bank. PBX. TE. or switch) and the DeE (telephone company office 
repeater) for G.703 testing. In this position. the INTERVIEW may monitor a 
selected channel. emulate a G.703 customer transmission. emulate the network 
on an individual channel towards a user terminal. or perform a BERT test. See 
Figure 50-6 and Figure 50-7. 

To emulate one channel on the customer side of the conversation (for example), 
select lJ~qji,\iim:l~~j: as the operating Mode on the Line Setup screen. This 
breaks the line between the mux and the repeater as illustrated in Figure 50-6. 
The INTERVIEW communicates through the repeater in this configuration. 
transmitting and receiving over the DE-9 connector labeled TO DeE (to NT), 
or transmitting over the BNC connector labeled TX OUTPUT TO DeE and 
receiving over the connector labeled RX INPUT FROM DeE when the BNC 
jacks are used (Figure 50-7). 

TO DTE TO SPAN 

CHANNEL RAI~K'~--~--~~~ TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

PBX. or 
SWITCH 

Figure 50-7 The same configuration may be achieved with BNC connectors. Once 
the cables are in place, the INTERVIEW may monitor nonintrusively OT break the 
line toward the DTE or DeE. 

To emulate the network side of the conversation. select /~~t$:g!t!t as the 
operating Mode on the Line Setup screen. This breaks the line between the 
mux and the repeater. The INTERVIEW then communicates through the 
attached mux. transmitting and receiving over the DE-9 connector labeled TO 
DTE (to TE) (Figure 50-6), or transmitting over the BNC connector labeled RX 
OUTPUT TO DTE and receiving over the connector labeled TX INPUT FROM 
DTE (Figure 50-7). 
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(8) Simplex Repeater Power 

The 0.703 Test Interface Module will pass simpJexed repeater power down the 
transmit pair and the receive pair when it is patched in series into the powered 
portion of a 0.703 span. Figure 50-8 is the standard "looped-through" 
configuration shown in the previous figure, except that here the INTERVIEW 
has been placed on a powered span and is providing a DC path between input 
and output for both receive and transmit pairs. Both in monitor and emulate 
modes, a permanent DC path is maintained from TX INPlJT FROM DTE (in) 
to TX OUTPUT TO DCE (out) and from RX INPUT FROM DCE (in) to RX 
OUTPUT TO DTE (out). 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

SPAN 
REPEATERS 

TO DTE TO SPAN 

Figure 50-8 The INTERVIEW can be patched in series into the powered portion of 
a G.703 span. 

One of the functions of a repeater is to complete the simplex current path 
between the transmit pair and the receive pair. When the Il\,ERVIEW is used 
to break the line toward the span and emulate the repeater, a simple patch 
connection (via one of the BNC patch cords provided with the 0.703 option) 
between TX INPUT FROM DTE and RX OUTPUT TO DTE will complete the 
DC current path. 
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(C) Test at Patch Panel (20db Pad at Monitor Jack) 

Many G.703 sites have a special patch panel that allows nonintrusive monitoring 
of lines. (Actual monitoring with the jl';"TERVIEW 7000 Series always is passive 
and nonintrusive. but unless a patch panel is installed at the test site. the line 
normally must be broken simply to cable the test equipment to the line.) 

DTE 

MUX, 
CHANNEL BANK, 

PBX, or 
SWITCH 

LINE 1 

o 
MON 

DCE 

TO DTE TO SPAN 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

Figure 50~9 If a patch panel is available fOT patching at the telephone company 
office. the line can be monitored without even momentary intrusion. 

Figure 50-9 shows a G.703 test-interface module (TIM) cabled to the 
MONITOR jacks of two separate patch panels. These panels handle Tx and Rx 
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tramc separately. Because the monitor jacks are isolated from the line by a 20 
db "pad." these jacks may be patched into without disrupting traffic on the line. 
When the INTERVIEW monitors at this interface. 20 db of gain should be 
added to the signal via the Receiver Ga!n: ~g;i!ii:' selection on the Interface 
Control menu-see Section 50.S(C). Terminate the line as well-select 
Term!nation: ;::;l1!'!!~1&l1l:l!tf on the Interface Control screen. 

DTE 

MUX. 
CHANNEL BANK, 

PBX, or 
SWITCH 

LINE" 
o 

MON 

DCE 

TO OTE TO SPAN 

TELEPHONE 
COMPANY 

OFFICE 
REPEATER 

Figure 50-10 This is a "permanent" INTERVIEW-io-patch panel configuration. 
With the cables in place, the INTERVIEW may monitor nonintrusively. 

Figure 50-10 shows a "permanent" installation of the INTERVIEW 7000 Series 
at a patch panel location. Once the cables are in place. the Ir..'TERVIEW can be 
used to monitor the line nonintrusively. 
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There is no special "padding" at the IN and OUT interfaces on the patch panel. 
Select Receiver Gain: 9i~iiir on the Interface Control menu when you monitor or 
emulate at these interfaces. In this case, do not terminate the line-select 
Termination: @t!l@~~!;htf on the Interface Control screen. 

50.4 Setting Up Menus for G.703 Testing 

** INTERVIEW 75010 ** 
DISKS: FLOPPY 1 FLOPPY i.J HARD DISK 

PROCESSORS: EI 
SELF TEST ERRORS: IiIi 

Press: 
[PROGRAM] to enter the menu ~age 
[RUN] to run the default ~rogram 

So-ftware 
Firmware 

Version: 
Version: 

7.00 
5.010 

OPTIONS: 24-1 

TIM: G.703 

Cop~right (c) 1987, 1989 
Telenex Cor oration 

Figure 50-11 Power-up screel1, INTERVIEW 7S00. 

G.703 testing can be done only when the TIM described in Section 50.2 is in place. 
Install the G.703 TI!\1 and connect to a data source before power up as described in 
Section 1.10. Compare the Power Up screen to the one shown in Figure 50-11. It 
should indicate that the correct TIM is in place and that the unit is equipped with a 
G.703 mux board (Option 24-1). 

NOTE: If you plan to perform a G.703 BERT test, refer to 
Section 9. 

Before you run a G.703 test, you must the Line Setup screen for the type 
of testing you wish to do. Select Mode: if you plan to monitor a G.703 
exchange. If the INTERVIEW is to perform an interactive test is, will be 
required to transmit). select Mode: {~ll!iiif'fjj:;~! or Mode: 

CAUTION, When the INTERVIEW operates in an emulate mode, 
it interrupts the regular exchange of data on the circuit. Be 
certain you have permission /0 test the circuit before you proceed. 
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Select the code..l\nd Format required for accurate interpretation of the data stream. 

Clocking, of 0.703 data is not provided by the standard data clock. As a result. the 
ClOCk SQ,urce selection on the Line Setup screen is overridden. An applicable clock 
selection is provided on the Interface Control screen. descnbed in Section 50.5. 

If you plan to test higher-layer protocols (such as Common Channel Signalling 
System #7. LAPD. ISDN. or any others carried on the 0.703 circuit), you must first 
load them. from the Layer Setup screen. The Layer Setup screen is documented in 
Section 6. 

50.5 Interface Control Screen 

Cenain 0.703 characteristics are selectable. All options specific to 0.703 are 
selected on the Interface Control screen. which is accessed from the main Program 
menu. With the Program menu disPlayed, press ffil (for Setup), then @J (for 0.703) 
to obtain a screen similar to those shown in Figure 50-12. The full set of options 
available, on the Interface Control screen is illUStrated in Figure 50-1. 

Transmit Setup 
Transmit Mode: 
Line Clock Sel 
Xmit Sianall ina 

(CCS Signall ina Only): 
Xmit Distant MF Rlarm 

(CAS Signal !.ing 0!l!.i:.); 
Xmit Remote Alarm: ... --

Channe 
Enab 1 e 
Signalling . 
Begin CAS '. Contain-

ina Frame Al ian. Signal; DB 
Extra Bits: 111 
National Bits~ 11111 
International B~ 
CAS MF Sync Cr iter i a : 
CAS MFRes'dncCriteri 
Frame Res\:IhcCriteria: 

--_ ' • .-.•• - --II 
Figure 5~·1l IntenaceContnllscr..,." for G.703 Proto<ol with Transmit Mode; NORMAL 

and S;iltal/inl Type; CAS selected. Transmit Setup selections apply when an Emulate 
mode i~ selected on the Lin(, Setup. sc.reen. Line Clock is -available for master G.703 
transmit clocking. 
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Figure 50 .. 13 Interface Control screen for G.703 Protocol in Emulate mode with Transmit Mode: 
NORMAL and Signalling Type: CCS selected. 

FlgUl'C 50~14 Interface Control screen for G.703 Protocol in Emulate mode wilh Transmit Mode: 
DROPtINS. Signalling Type: CCS. and Channel Mode; SPLIT selected. 

Figure 50-15 Interface Contro1 screen for G.703 Protocol in Monitor mode; the Transmit Setup fields 
disappear, but the Line Setup and these Data Path Setup fields are available. The Record Ch16 
field only appears when rugh-speed record has been selected on the Line Setup screen. 

50-18 



50 G.703 

The Interface Control screen for G.703 is divided into three sections: Line Setup, 
Transmit Setup, and Data Path Setup. The fields and selections for these setups are 
described in the following paragraphs. The appearance of some of the fields relies 
on selections made for preceding fields on this screen, such as those shown in 
Figure 50-12 through Figure 50-15. 

(A) Coding Type 
The first field in the Line Setup section of the Interface Control screen is the 
Coding Type field. The two options in the Coding Type field are AMI (Alternate 
Mark Inversion) and HDB3 (High-Density Bipolar 3); the default in this field is 
HDB3. AMI is described in Section 50.I(A). 

When you select Coding Typ .. : 8PM., the INTERVIEW transmits any occurrence 
of four consecutive zero bits as a special bit pattern containing an intentional 
bipolar violation in the fourth zero bit. These anticipated bipolar violations 
(BPV) are removed and the four zero bits are restored at the receiving end. 
The INTERVIEW also perfonns the restoration function when it is the receiver. 

(8) Line Impedance 
The user may select 75 ohms or 120 ohms line impedance, depending on the 
type of connection made to the TIM (Figure 50-3). If the coaxial connector is 
used, select 75 ohms (which is also the default for this field). If the DE-9 
connector is used, 120 ohms is the proper selection. 

(C) Receiver Gain 
The Receiver Gain field defaults to 0 db, but if circumstances of the line setup 
require input gain for the INTERVIEW to recognize the data, the alternate 
selection of 20 db should be chosen. 

A padded monitor jack at the telephone company office is isolated by resistors 
in series with both the tip and ring. The resistors combine with a 75 or 120 
ohm termination at the monitoring device to form a 30 db (or less) pad, 

In order for the 1]\;'TERVIEW to compensate for the padding at this monitor 
jack, select Receiver Gain: :~:!I!iD to add 20 db of gain to the line signal. (Also 
select Termination: '~!\~~:'j; see below.) With '@,(~if gain selected, the unit 
will work with up to a -40 db signal received, 

(D) Termination 
Line termination is selectable by the user for data in both directions in monitor 
mode and for Receive data (that is, data coming from the device under test) in 
emulate mode. 

In a normal "looped-through" monitor configuration (see Figure 50-6 or 
Figure 50-8), the appropriate termination is U~~f%, the defaults~lec::ti:on, 
When you are monitoring at a padded jack, select Termination: ':;~~tm:,. 
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When you are in emulate mode and have selected Transmit Mode: :'N9RMAfi'. the 
channels that are coming from the device under test may be terminated or 
bridged by menu selection. Since in this transmit mode you are emulating the 
end user on the circuit. you normally would select Termination: Ft~¥~J:$?i. 

When you are emulating in the drop-and-insert mode, 31 of the 32 channels 
going toward the device under test are "passed through" transparently to the 
device under test. The 32nd channel is the one you have selected, via the 
Channel Number field, for drop-and-insert. 

The channels that are moving data from the device under test may be 
terminated or bridged by menu selection. Normally in drop-and-insert mode, 
the appropriate termination is h@i!Ri\;'l~t~;:E. Receive data that is terminated is 
not regenerated outbound. 

(E) Transmit Mode 

The first field in the Transmit Setup section of the Interface Control screen is 
the Transmit Mode field. The Transmit Mode options control the It-.'TERVIEW·s 
transmissions on the 32 channels of the circuit under test. The field is 
applicable when Mode: "~t~'jjWW or Mode: ';~.;tf;ip,@· is selected on the 
Line screen. Transmit Mode options have a special meaning in 

INTERVIEW 7000 Series 

and operating modes. See Section 9.12.) 

MUX 
OR 

PBX 

DEVICE UNDER 
TEST 

Figure 50·16 The INTERVIEW 7000 Series in normal G.703 emulation mode in 
CCS mode. Note that framing and signalling information is also lransmhted 
(channel 0 and optional channel 16 in CAS mode). 

1. Normal mode. When emulating in normal mode (that is, as the only end 
user on an otherwise inactive G.703 circuit). the INTERVIEW should be set 
up to terminate the line. See the discussion of the Termination option in 
Section 50.S(D). The INTERVIEW will isolate one incoming channel for 
capture and transmit on the outbound channel along with channel O. as well 
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as providing multiframe synchronization. in frame 0 of channel 16 when in 
CAS mode-see Section 50.5(N). On all other channels. the INTERVIEW 
transmits the idle· line character ".(hex D5). Statistics are maintained on 
the selected incoming circuit or line. 

1 AD Channel Ie avaDabie 
/ for display ami teat 

INTERVIEW 7000 Series 

Figure 50-17 Tho INTERVIEW 7000 Seri .. In drop-and-Insert modo. 

2. Drop-and-;nSert mode. This type of transmission (illustrated in 
,Figure 50-17) is useful for testing a single channel over an active 0.703 
circuit. If the user selects drop-and-insert mode. the INTERVIEW receives 
.all 32 channels in both directions (left to right and right to left in 
Figure 50-17). The transmissions on 32 of the left-to-right channels are. 
passed through outbound. The remaining channel is terminated. and 
higher-layer teSt datil is inserted into the corresponding outbound channe!. 
All the while. 0.703 protocol is maintained at the physicalleve!. The 
INTERVIEW recalculates the correct CRe for the multiframe. 
Drop-and-insert mode may be used in either direction. towards DTE or 
DCE. Statistics are maintained on the selected line. Extra bits. national 
bits. international bits. and alarms are passed through without change. 

The INTERVIEW should be set up to bridge the data moving right-to-left in 
Figure 50-17. See the discussion of ro1'". I 1_. as a Termination option in 
Section 50.5 (0). 

(F) LI'le Clock Select 
TW¢l selections are aVllilable to the user in the Une Clook Select field. internal 
and externa!. Select Une Clock Select: W;~1l!j when performing normal 
em¢ation or normal channel B.ERT and an external clock is used (clock 
rec~)Vered from the incoming signsl). Otherwise. the field defaults to interna!. 
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(G) Transmit Signalling All 1's 

The Xmll Signalling All 1's (CCS Signalling Only) field defaults tod'l§.:; if 'X~ is 
selected, the INTERVIEW fills the signalling channel (channel 16) with logic l's 
continuously, This field only appears in Normal Transmit mode and is 
applicable when Signalling Type: \i:$ii' is selected-see Section SO.S(N). 

(H) Transmit Distant Multiframe Alarm 

The Xmlt Distant MF Alarm (CAS Signalling Only) field defaults to ~N§:; if ,)i@;$' is 
selected, bit 2 of channel 16 of frame 0 (in the CAS multiframe-see 
Figure 50-22) is continuously set to indicate a signalling alarm condition to the 
remote end. This field only appears in Normal Transmit mode and is applicable 
when Signalling Type: :#!i\' is selected-see Section 50.S(N). 

(I) Transmit Remote Alarm 

The Xmlt Remote Alarm field defaults to ili1§'I; if i¥~)!: is selected, bit 5 of 
channel 0 of frames which do not contain the frame alignment signal (see 
Figure 50-22) is continuously set to indicate a G.703 line alarm condition to the 
remote end. This field only appears in Normal Transmit mode. 

(J) Data Path 

The first field in the Data Path Setup section of the Interface Control screen is 
the Data Path field. Choose the data path for which you wish to monitor or 
emulate data. A data channel must be selected if you plan to test or view a 
higher layer protocol. 

1. 64K data channel. This option selects a 64K data channel from 1 to 31. 

2. Signalling bits. This option gives signalling bits on channel 16, except in 
frame 0, for both TD and RD. (Frame 0 of channel 16 comains the 
multiframe alignment code.) 

(K) Channel Mode 

This field appears when a 64K data channel path has been selected. The 
Channel Mode field offers the user the choice of selecting RD and TD from the 
same or from two different channels. 

1. Same. Selecting Channel Mode: t~~!!:1 enables the user to select RD and TD 
on the same channel in the Channel Number field. 

2. Split. Selecting Channel Mode: t~ti enables the user to select RD and TD 
on twO different channels in the Channel Number RD: _ TO: field. 
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(L) Channel Number 

Thi!; field appears when a 64K data channel path has been selected. Valid 
e~es in<~ Chllnne' Number field are 1 throuch 31 (deCimal). Channel 0 
exiSts b,u.t .ot be selected; it contail:ls ~ame alignment:words. CRC checksums 
and in~na1Inational bits. but no'data. 

When ~1'IeI Mode: 1 .. ; is select~~ only one chan~~>number field appears 
for an e~'h1 the Channel Number fiei.d. ~ the data i$both received and sent 
on the ~el number entered. Whet! Channel Mode~" is selected. 
however,'the field becomes Channel ~ ... RD: _ TO, _ and the user enters 
one c~ number for RD and one/orTD. 

(M) En.bl.:~ 

The EnebleCRC-4 field d~fa~ to RL Selecting i.fti enables the CRC 
che/lkaum &eneAtiolt~;~ •• wen as Implementing the CRe 
multlf:rame strw:ture .. 'this StrUeture makes use of channel 0 for checksums and 
the :CRC multiframe alignment word for synchronization. Error count is 
displayed on the U. 703 Run-Time statistics screen (Figure 50-19). 

NOTE: The 0.703 eRC is entirely distinct from the block 
checking which maybe performed for a protocol operating at a 
higher layer. The 0.703 eRC is included in the CRC-4 ERRORS 
and ERROR-FREE SECS statistical measurements on the 0.703 
statistics screel)S. 

(N) Sljnalllng Type 

The SIgnalling Type field has two selections for the type of signalling sent on the 
line. Each signalling type generateS its own set of seleCtion fields on the 
Interface Control screen. See "FIgUre 50-1 for a complete view of these 
selections. 

1. CAS. CAS (Channel AsSOciated Signa:lling). the default selection. is a 
'bit-oriented signallin&techniqilewhich uses a 16-frame multiframe to 
provide four bits foteach data chatmel~ transmitted on channel 16 (see 
FigUre 50-22). ~el 16' may be observed "as is" in Run mode. but a 
better view of the channel activity is obtained by pressing the softkey CAS 
SIG after selecting DATA-see Figure 50-111. This figUre shows the ABeD 
bits from all ~ presemedinthe form of a matrix. FigUre 50-12 
i1Iustt'atesthe Interface Control screen selections when SIgnalling Type: ~; 

is selected. 
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IrrE.i.17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

-M"~ --
Figure 50-18 Selecting CAS SIG displays Ibe ABeD bits for each data channel. 

2. CCS. CCS (Common Channel Signalling), the optional selection, has no 
multiframe architecture. In this mode of signalling, a channel (channel 16) 
is set aside for receiving and sending signal information, such as 
implementing SS#7. 

Figure 50-13 and Figure 50-14 illustrate Interface Control screen selections 
when Signalling Type: i:~ is selected. 

(0) Begin CAS Multlframe With Frame Containing Frame Alignment 
Signal 

This field only appears when in CAS mode. The eegln CAS MF WIFrBme 

Containing Frame Align. Signal field defaults to (-':1, providing even frames of 
the CAS multiframe in which to place the Frame Alignment Signal (in channel 
0); selecting ~lmt; provides odd frames of the CAS multiframe for the FAS. The 
frames which do not contain the FAS provide international and national bits and 
remote alarm indication in channel O. This option does not exist in CCS 
signalling and is ignored when CRC-4 Is selected because the CRC multiframe 
must begin with a frame containing the FAS. 

(P) Extra Bits 
This field only appears when in Normal Transmit and CAS Signalling modes. 
Three bits may be set by the user (to 0 or 1) to be transmitted in channel 16 of .-. 
frame 0 of the CAS multiframe in bits 3, 1, and O. This field defaults to 111. 
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(Q) National Bits 
This field only appears when in Normal Transmit mode. Five bits may be set by 
the user (to 0 or 1) to be transmitt.ed in channel 0 (bits 4 - 0) of frames not 
containing the FAS (Frame Alignment Signal) in that channel. This field 
defaults to 11111. 

(R) Int!ilrnatlonal Bit 
This field only appears when in Normal Transmit mode. One bit may be set by 
the user (to 0 or 1) to be transmitted in channel 0 (bit 7) of frames not 
containing the F AS in that channel. If CRC is selected. the international bit will 
only be transmitted in frames 13 and 15 of the multiframe. This field defaults 
to 1. 

(S) CAS Multlframe Sync Criteria 
The CAS MF Sync CriterIa field allows selection of extended sync criteria for 
determining sync status of the CAS multiframe; the field only appears when in 
CAS mode. 

1. Normal. The default selection in this field is ,: !N~MA\:::>. This is 
declared when the multi frame alignment pattern is properly detected and 
timeslot 16 of the previous frame contains code other than zeros. If no 
valid pattern can be found in 12 to 14 milliseconds. the frame search is 
restarted. 

2. Extended. The optional selection in this field is ~%!i*l~:{i. Thjs 
selection declares sync when fixed criteria are met and two additional 
consecutive valid multiframe alignment signal~ are detected. 

(T) CAS Multiframe Resync Criteria 
The CAS MF Resync Criteria field allows selection of extended sync criteria for 
determining sync status of the CAS multiframe: the field only appears when in 
CAS mode. 

1. Normal. The default selection in this field is fi;gN~i"!i';t;r:'. This selection 
automatically initiates frame search whenever two consecutive CAS 
multi frame alignment words are received in error. 

2. Extended. The optional selection in this field is \} .~>'ii'. This 
selection resynchronizes if fixed criteria are met andlor if two consecutive 
timeslot 16 words have values of zero in the first four MSB positions: 
OOOOXXXX. (See Figure 50-22.) 

(U) Frame Resync Criteria 
The Frame Aesync Criteria field allows selection of extended sync criteria for 
determining sync status of the frames. 
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1. Normal. The default selection in this field is lIWIH@!!IHillE'. This selection 
automatically initiates frame search whenever the frame alignment word is 
received in error three consecutive times. 

2. Extended. The optional selection in this field is M;~jm. This 
selection resynchronizes if fixed criteria is met and/or if bit 2 in timeslot 0 of 
non-align frames is received in error on three consecutive occasions. 

(V) Record Ch16 

This field relates to aggregate 0.703 record and appears only when 1) your unit 
is equipped with a high-speed PEB board (Rev H or higher); 2) Mode: 

@r~m is selected on the Line Setup menu; and 3) Cepture Memory: ~ 

and Reoord Speed: ~lmill! are selected on the Record Setup menu. See 
also Sections 11.4(A) and 50.1(E). 

To include channel 16 information in the aggregate 0.703 data stream, select 
Record Ch1S: _1. See Pigure 50-22. Choose" if you want to exclude 
channel 16 from the recorded data-stream. 

50.6 Interpreting the G.703 Statistics Display 

The 0.703 Statistics Display can be viewed in Run Mode when the 0.703 TIM is 
installed. To access the statistics screen, press [ffi (for STATS), then t:rn (for 
G703STA) while the INTERVIEW is actively monitoring or testing the line. You may 
alternate between the statistics screen and any other displays listed at the bottom of 
the screen by pressing the function key indicated. A sample 0.703 Statistics screen 
is shown in Pigure 50-19; the statistics displayed are those tallied when the line is in 
sync. For more information on alternate run-time displays, refer to Section 5. 

(A) Layout of the Screen 

The statistics display is divided into two general regions. 0.703 statistics appear 
at the top of the screen; information pertaining to line conditions appears at the 
bottom of the screen. 

All values displayed in the statistics region are cumulative. That is, calculations 
begin when you press 8 and continue until you press 8 again. Freezing the 
trace or character displays has no effect on the statistics gathered, although the 
statistics will not be updated until the screen is unfrozen. 

Values are given in scientific notation, shown to a maximum of four decimal 
places. The right-most positions of each highlighted field are reserved for 
display of the exponent. The capital letter E sets off the exponent from the 
base number. The E is followed by a minus Sign to indicate a negative exponent 
for a value less than one. 
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NOT f"iO~Hl ORED 

M ___ M .-- -
Figure 50-19 G.703 Statistics Display reports on 0.703 transmissions in real time and is 

an alternate screen to data or trace displays in Run mode when the G. 703 TIM is 
installed. 

There are four columns for each G.703 measurement. The left-most column 
displays the current measurement calculated on the DTE side of the line. The 
next column displays a cumulative rate when applicable. The two columns on 
the right display the same type of measurement calculated for the DeE and the 
rate. if any, on the DCE side. The various statistics measurements are explained 
in the following paragraphs. 

G.703 line conditions are listed in two columns, one for DTE and one for DCE. 
Both current and previous conditions are shown. Line conditions which may be 
displayed are described in Section 50.6(K). 

(8) Test Seconds 
TEST SECONDS indicate elapsed time. The count begins from zero when you 
press 8. 

(C) Frames Received 

The value listed in the FRAMES RCVC row is equal to the number of bits 
received divided by 256. Thus. the value represents the number of individual 
frames rather than the number of multiframes received. The frame count is not 
incremented unless a valid frame is received. The definition of a valid frame 
may vary depending on the Interface Control selections you have made pertinent 
to the syncing procedure (see Section 50.5. Resync Procedure). 
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(D) BPV's Received 

The row labeled BPV'S RECVD displays the number of bipolar violations received 
in valid frames during the test. Anticipated bipolar violations used to maintain 
one's density are not included in these values if HDB3 encoding is selected on 
the Interface Control screen (see.SiICt:ion 50.5). 

The RATE column equals ElPV'S RIICVD divided by the total number of bits 
received in valid frames. 

(E) BPV--Free .Seconds 

This reading gives elapSed test time free ofJ3PV errors. If HDB3 is selected, 
BPV's anticipated as pan of the pattern are not subtracted from the total time. 

NOTE: Time out of sync is included in the time displayed. 

The RATE column equals ElPV-FREE SECS divided by total test seconds. 

(F) Framing Errors 
The FRAMING ERRORS row displays the count of the individual errors in 
received Frame Alignment Signals. 

The RATE column equals FRAMING ERRORS divided by FRAMES RCVD. 

(G) CRC-4 Errors 
CAC-4 ERRORS indicates total CRC-4 code word errors since S was pressed. 
This field is present when the 0.703 Interface Control screen shows Enable 

CRC-4: m1. 
The RATE is equal to total CRC-4 code word errors divided by the total number 
of CRC-4 code words received. 

(H) Sync Losses 
SYNC LOSSES records the number of sync loss incidents. A sync loss occurs 
when the resync criteria, specified on the Interface Control screen, are met. 

The RATE column shows total sync losses divided by total valid frames received. 

(I) Sync Loss Time 

SYNC LOSS TIME displays time out of sync. Time out of sync may vary slightly, 
depending on selections made pertaining to resync on the Interface Control 
screen (see Section 50.5, RBsync Procedura). 

The RATE column shows sync loss time divided by total test seconds. 
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(J) Error-Free Seconds 
ERR~R-FAEE SEes displays the number of seconds free of CRC-4 errors. 
fra1I1ling errors. and BPV·s. To'count a second as an'error-free second. the line 
mUSl! be in sync during,the efl,t/re second; if during any part of that second the 
line js out-of-sync. that second is not considered error-free. 

The RATE column lists error-free seconds divided by total test seconds. 

NOTE: This measurement differs from error-free ,seconds 
measured in 0.703 BERT statistics. The BERT measurement 
includes bit errors as well. 

(K) G7Q3 Line Conditions 
When an error condition occurs. the status of the line under test appears in the 
Q703 UNE CONDITIOIio/S area at the bottom of the 0.703 Statistics Screen. DTE 
line conditions appear in the highlighted box to the left; DeE conditions in the 
highlighted box to the right. Once the current condition changes. an 
abb~viation for the error is posted in the bracketS Which folloW the current 
conqruon. This bracketed area containS an abbreviation,fpr up to four previous 
conqitiollli which ,have occurred in the present testing session. 

NOTE: The order of the abbreviations in the previous conditions 
field is not necessari1y a chronological repr~ntation of events. 

When there is no longer an error 'Condition on the line. NORMAL is displayed in 
the left-hand box. The types of errors that may appeat' as line conditions are 
explained in the following paragraphs. . 

1. ~emote alarms. A remote alarm is sent to aleri'the remote site that the 
fender js experiencing an out-ot-frame condition: The remote alarm signal 
can be transmitted as explained in Section 50.5(1) ,and displayed as REMOTE 
~LRM. Jhe abbreviation R within bracltets is used to indicate a remote alarm 
lIs a pfmous cOl'l<iltibn. 

2. Distant multi frame alarms. A distant multiframe alarm indicates that the 
sender is experiencing some type ofproelem. such as losing sync or power 
loss. See Section 50.5(H). When a distant muhiframe alarm occurs. the 
condition MUL TlFR ~M is posted. The abbreviation MwitlUn brackets is used 
to indicate a previous distant mu1tlframe alarm. 

3. OWl-of-Sync. This condition. OUT OF SYNC. is displayed anytime the frame 
resync criteria are met. The abbreviation Sy within brackets is used to 
,ndicate a previous loss of sync. 
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4. Lcss-ai::signal. Signal lossis:indicated in one of two ways. If after ~ is 
pressed no signal is received from the line under test, the condition NO 
SIGNAL is posted. Any time a received signal is lost for a minimum of 150 
ms, the message SIGNAL LOST is posted. Either type of signal loss is 
recorded as Sg within brackets in the line conditions box to indicate a 
previous condition. 

When an emulate mode has been selected on the Line Setup screen and 
Transmit Mode: lWii.i!l.iMW1' has been selected on the Interface Control screen, 
the wotdsNOT MONITORED appear on the side of the line that the INTERVIEW 
is emulating. U. Transmit MOde:::::p~~~m: is selected on the Interface Control 
screen, both sides of the line are monitored. (On the side of the line which the 
INTERVIEW is monitoring, the incoming channel - rather than the inserted 
INTERVIEW data - is analyzed.) This also holds true for the specific channels 
chosen for RD and TO when Channel Mode: ~:;~t(: has been selected. 

(L) G.103 Statistics as an Alternate Display to G.703 BERT 

The. function keys shown in Figure 50~20 appear at the bottom of the 0.703 
Statistics display when the INTERVIEW is running a 0.703 BERT test. Press ~ 
to display 0.703 BERT Statistics; other display options are not available during a 
BERT test. Although they can be executed with regular 0.703 statistics 
displayed, the commands in this bank of softkeys apply for the most pan to the 
BERT test. Consult Section 9 for a description of these commands. BERT 
testing. and statistics. 

One command in this group which does affect the G.703 Statistics display is 
RESET, lEE. RESET sets the value of all timers and counters, including 0.'703 
counters. to zero. The BERT test continues. however, even though the elapsed 
time (TEST SECONDS) at the top of the screen is reset. 

P'igure 50-20 Run-time function keys available with G.703 Statistics Display when 
performing a G.703 BERT test 
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50.7 Multlframe Structures" ! ';, 

(A) Signalling, 'with' No q~9~4' 
When CRC-4 is not enab1ed'With' CCS (Common Ch~nnel Signalling) or CAS. 
(Channel Associated Signalling), frames with and without the FAS in channel 0 
simply alternate. In. CC~ • there is, nopreXerred <;>rder ~ In CAS. the order of 

'. ,'~. . -~ ,,{ ,,' .. ' '. '.'" .. - ,-
which frame starts the muJtiframe.Is determin;~dibx.~qF.pption selection Begin 

CAS MF W/Frame <:ontalnlng Frame Align. Signal:! which is found on the Data 
Path portion of the G.703 i~terfa~eControl screerl: ' 

f"jr.::' J: r I ;'. "'!, t, 

" 'r: 

IN R N', N:N N"N 

\1 '---~I~;I_,: ==-I==-~!~"'\i~'''''':';:';''''~}=:: 
L-_______ ........ __ .......;, _____ . '(FIXed at 1) 

Internat,ional Bit 

Channel 0 Frame: CCS/CAS signalling; but no CRC-4 nor FAS 

b7 b6 b5 b4 b3 b2 b1 bO 

IN 0 0 1 0 1 1 

I I ! 
I I I L' 

J'''' ..... A1~nt .... ~ 
International Bit 

Channel 0 Frame: CCS/CAS signalling and F.A.s.b.\.ltn~C~C-4 

)'.\:.,,~'~":,;,/. ':~ 

Figure 50-21 When CRC-4 is not enabl~d with CCS si~~l1ini".fr,af!1~, \1y'ith,an4,;;,.:. 
without the FAS in channel 0 simplyaltemate;there is nopre"feired'order: ' Note 
the international bit is bit 7. 

Channel 16 is reserved for signalling. but no standard or multi frame structure is 
specified in CCS. The CAS multi frame structure (Table 50·1). shown for 
channel 16 only. allows four bits of Signalling data for each data channel in each 
multiframe. Signal bits for the data channels occupy channel 16 of frames 1-1S. 
Channel 16 of frame 0 contains the signalling multi frame alignment word (0000), 
extra bits that may be set by the user, and the distant multi frame alarm. 
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Table 50,1 
CAS Multiframe Structure -Signalling with Channel 16 

CAS_Frame 

Frame 0 

Frame 2 

·-Frame 3 

Frame 6 

Frame 7 

Frame 8 

Frame 9 

Frame 10 

Frame 11 

Frame 12 

Frame 13 

Frame 14 

Frame 15 

A. 9, C. D,= 
CAS MFAS 
DM 

!:X 

b7 be b5 b4 b3 b2 b1 bO 

0 0 .. 0.' 0 EX OM EX EX 
(CAS MFAS) 

A B C 0 A 9 C 0 
'channel n (ohannel 17) 

A 9 C 0 A 9 C 0 
;, (channel~) (channel le) 

A ,9 C 0 A 8 C 0 
(channel 3) (channel 19) 

'A, ';'8 C ,; O' A 9 C 0 
. (channal. 4) (channel 20) 

A' B C 0 A 9 C 0 
(channel 5) (channel 21) 

A B C 0 A B C 0 
(ohanneI6) (ohannel 22) 

A B C D A B C 0 
(cha"".,17) (channeI2S) 

A 9 C 0 A B C D 
(channel 6) (ohanneI24) 

A 9 C 0 A 9 C 0 
(channel 9) (channel 25) 

A 9 C D A 9 C 0 
(channel 10) (channel 26 

A B C 0 A B C 0 
(channel 11) (channel 27) 

A B C 0 A B C D 
(ohannel 12) (channal 2a) 

A B C D A B C 0 
(channel 13) (ohanneI29) 

A B C 0 A 8 C D 
(channel 14) (channel 30 1 

A B C 0 A B C 0 
(channel 15) (channel 31) 

Channel Associated Signalling Digits 
CAS Multiframe Alignment Signal 
Distant Multi/rame Alarm 

Extra Bits 
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Selectil,1J?,J;:nill.>J<t3:BC-4~,,~fol;ces a multiframe s~mcture'in which channel 0 is 
the only variant., The;re;n:~ 16 frames in the multiframel. In Table 50-2, 
channel Q, is .similar..JP"tb.e.second illustration in Figul'e'~'2l, except the 
international bit is repi,acecl by CRC-4 checksUIl'ls.a~d the CRe multi frame 
alignment signal. :Bit 7.,*",refore. is the only bit that changes when CRC-4 is 
enabled. Its idemity i's d~p'';nd~nt on the fra'1'e, 19f ,the CRC multiframe) in 
which it resides. Note that the '!nuliiframe begins With a frame containing the 
FAS (the relevant interfac~~c~een setting is ignored When CRC-4 is selected). 

". ~. -;\ 1" ~" ';;', ~;. > 

In CCS, Channel 16 rernains'j'Vailable for signalling, with no multiframe 
structure. However, the CAS multiframe struCture '(Table 50-1), shown for 
channel 16 only, allows fOUr bits of signalling data for each data channel in each 
multiframe, Signal bits. fo~:,,the cjam channels occupy'channel 16 of frames 1-15, 
Channel 160f frame O'110ntains'the signalling multiframe alignment word (0000). 
extra bits that may be, .aet by the, usc1;. and the distaRl< multiframe alarm. 

-j :., ;~: 
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Table 50-2 
CCS/CAS Signalling with .CRC-4 

.:, 

ORC-4 Frame b7 b6 b5 b4 -b3 b2 b1 be 
j' 

: Frame 0 C1 0 0 ,1~, a 
Frame 1 0 R N 'N N N N 

Frame 2· C2 a a 1i a 
; • Frame 3" a R N -N N N N 

Frame 4 C3 a 0 •... 1 0 

, Frame 5 0 R N lit; N N N 

, 
Frame 6 C4 0 0 

.~ 

1 0 ~..::;' I 

Frame 7 0 R N N N N N 

Frame 8 C1 0 0 0 

Frame 9 a R N N N N N 

Frame 10 C2 0 0 0 

Frame 11 0 R N .~ N N N 

Frame 12 C3 0 0 " i 0 

Frame 13 IN R N N N N N 

Frame 14' C4 0 0 0 

Frame 1'5 IN R N N N N 

C1 CRC-4 

C2 Checksum 

(;3 Bits 

0.4 C1-C4 

IN, International Bit 

~-N National Bits 

~- Remote Alarm 

;·,·l-': r::'1'~ 
~l 

''..'r 
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I 

I 
I 

Frame code 

t;:', 

I 
I, 

:/ ' 
-- I 

Y?, /j 
-1 . 

/ 
I 

I 

I, 
/" ...... .u. ...... :-: 

Frame number 0 "I_ 

/ 
/ 

I 

/ 

/ 
/ 

/ 

Mull/rame code 

." ~ 

",,-­

"," ,,'" ,,-
'?-~ :', , ......... 

,..-......-" .i 

,--

" ..... ~ 
:;,-,(" 

..... .-:. 
"",,-,.., ~j 

..-

. ) (' 

Frame number 1 ----__ _ 

'.­,"" ----
,; "."...~" --' 

;~ 

- 'A: 
x,n: 

A: 
y: 

abed: 
MFC: 

"F\aserloo for International routes 
ReSltf'ved for natklnal routes 
(Ioglcat 1 international) 
Remote alarm ' 
DlstMC$ mul1lframe alarm 
Channel associated signaling digits 
,Multiframe code 

t 
I , 
I " ! 

-j It !. I" ·:'1 ,~ I ' I ~ I ~ I Din I .n I .. I ., I •• I .. I HI" I Fjam~ntimbers 

Figure 50·22 CEPT frame format 
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