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evaluation of the switching performance of No. 4
ESS offices. Where problems do arise, they can
be isolated to specific trunks by evaluating test
results.

1.04 Calls selected for evaluation must meet the
following requirements:

(a) The called number is in the plain old telephone
service (POTS) domain.

(b) The incoming trunk (ICT) is noncentralized
automatic message accounting (NON-CAMA).

(¢) The ICT is from a higher ranking office

(lower class number) or an equal level office.
The call must arrive at the No. 4 ESS office on
a downchain trunk but does not necessarily leave
the office on a downchain trunk.

(d) The call is not an internally generated test
call.

(e) The called number is noncodeline (trunk
testing call).

Note: A few codeline calls are not designated
as such by translation data and thus are
included in calls selected for evaluation.

(f) The call is not already being monitored by
maintenance.

1.05 Only one call at a time can be evaluated
through the use of a dedicated service
observing data link and a pair of service observing
voice trunks. The evaluation monitors the:
(a) Setups of a call
(b) Quality of the connection

(¢c) Call irregularities, tones, or announcements.

SYSTEM DESCRIPTION

1.06 The SES replaces the existing No. 12 service

observing desks with a computer controlled
center (PDP* 11/70). Each position in the service
evaluation center (SEC) for monitoring No. 4 ESS
is connected through dedicated facilities.

*Trademark of the Digital Equipment Corporation
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1.07 Service evaluation is affected by voice

monitoring and by viewing a cathode ray
tube (CRT) display. The display furnishes pertinent,
nonaudible call data. The evaluation is entered
into the SES data base via a keyboard and tapes
are produced for later analysis.

1.08 The data and voice information required by

the service evaluator is provided to the
SEC via a data link and a voice monitoring channel
from the No. 4 ESS. The data is via a 1200-baud,
4-wire, half-duplex data link. The voice is
transmitted over a 1-way voice channel from the
No. 4 ESS to the SEC which allows the evaluator
to monitor both the calling and called parties. The
SEC data transmission interface with No. 4 ESS
is through data multiplexers. The data interface
with the evaluation positions, administrative position,
and remote maintenance terminal is via position
multiplexers. These interfaces support the monitoring
of one call at a time. This arrangement precludes
the use of SOCs. The establishment of the necessary
connections and the selection of calls are under
program control.

1.09 The service evaluation bureau (SEB) consists

of a maximum of 38 evaluation positions
and one administrative position. The evaluation
position is a Tektronix* 4023 modified computer
display terminal (CDT) featuring a video display
with keyboard. Figure 1 is an example of a typical
display at an evaluation position for a No. 4 ESS
call. These displays occur during the monitoring
period of the call and between seizure and voice
cutoff. The displays follow a common format. A
full intensity white on black (FWB) designation
field (if any) precedes an FWB variable-data field
that is fixed in content for any one call. These
fields remain displayed until the evaluator elects
to execute a release.

*Trademark of Tektronix Corporation

1.10 The upper half of the display is used in

the monitoring phase and contains the initial
call data. The CRT display in Fig. 1 shows the
positioning of the field from left to right as follows:

(1) Class identification, E4IT—displayed upon
seizure of the evaluation position.

(2) Trunk seizure time—displayed upon evaluation
position seizure of an FBW numeric field
displaying the time, within a 24-hour period, at



which the initial seizure occurred. Time units:
Hours, Minutes, Seconds; Range: 00:00:00—23:59:59.

(8) Called number—CD, #XXXX, XXX, XXX, XXXX.

Displayed left to right as each digit arrives
in the sequence. The actual display may be 6,
7, 10, 11, 12, 13, or 14 digits. When less than
14 digits arrive, the left most Xs will be displayed
as spaces.

(4) Area code (AC)—displayed upon position

seizure AC,XXX. XXX represents the area
code of the geographic location of the intertoll
entity. This information is used by the evaluator
to classify the call according to its destination
with respect to XXX. In particular, it is used
to classify the call as HNPA, H-FNPA, or other
company.

(5) The next line about midway on the screen

takes the form XXX/AAAA. The X field is
the time (in seconds) since seizure at which event
AAAA occurred. The events are either automatic
with time tag [denoting the reception of a signal
with the time information inserted before end
of transmission (EOT)] or automatic without
time tag [denoting a signal whose event time
XXX is determined by SES} or audible (AUD)
[denoting the evaluator’s keystroke in response
to hearing a specific audible event] The
evaluator indicates both the time and event by
keying the sequence (TIME)-(AUDIBLE EVENT):

0/SZR—SES seizure.
12/ROA —120 IPM disposition.
14/TKD—Trunk disconnect.

15/EVAL—Voice cutoff has occurred. Evaluator
strikes (EVALUATE).

15/VCO—This display is the result of the
evaluator striking (CUT VOICE OFF) or
automatic voice cutoff occurring.

1.11  The lower half of the display is used during

the evaluation phase of the call to present
questions to the evaluator along with numbered
answers for selection. Selected events are timed
and any that exceed predetermined limits are also
displayed in the lower screen to the left of the
evaluation questions. These questions are displayed
after completion of active call monitoring. The
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display SZR:TKD=14.5 is the actual value of the
out-of-bounds interval. Disposition, type, false
supv, aux info, EQ BLK and FLR, and quote
count are answered from a standard numbered list
by the evaluator.

NO. 4 ESS SERVICE OBSERVING CIRCUITS

1.12 The service observing interface for the No. 4

ESS is shown in a very simple block diagram
in Fig. 2. This arrangement does not require a
separate service observing circuit or patching
facilities. The interface shown here for data is a
half-duplex data channel used to transmit both
data and control signals. The No. 4 ESS input/output
software treats this data channel as a TTY channel.
Voice monitoring is via the single 1-way voice
channel which allows the SEB evaluator to monitor
audible call events.

1.13 The connection between the voice channel
and SEB evaluator is made by the SEC call
distributor (Fig. 2). These data and voice interfaces
allow only one No. 4 ESS call to be handled at a
time. The call distributor circuit voice path consists
of input amplifier circuits, miniature crossbar
switches, and position driver circuits which allow
the incoming voice channel from the No. 4 ESS
office to be connected to an SEB position. A signal
distributor matrix circuit provides the signals which
operate the crossbar switch according to the
connection specified by a minicomputer order.

1.14 The data channel shown in Fig. 2 interfaces

with the minicomputer through SEC data
multiplexers (not shown). The minicomputer,
obtaining information from its buffers, sends data
to update the position CDT display and the
administrative position. The minicomputer, through
analysis of input data, handles the automatic voice
cutoff at the evaluator’s position as well as the
manual voice cutoff. Consequently, the voice cutoff
is a result of the computer acting upon information
from the No. 4 ESS office or actions performed
by the evaluator. The manual voice cutoff of the
evaluator from the call is a standard SEB feature
which allows the cutoff of voice monitoring with
any of five specific keystrokes. This keystroke
information is received from the evaluation position
via the position multiplexer. The automatic voice
cutoff allows the call display process to automatically
disconnect the voice path a specified number of
seconds after a discrete event occurs without any
evaluator action.
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1.15 A simplified but more detailed drawing of

the data path arrangement is shown in
Fig. 8. This illustration follows the progression
of a signal from the No. 4 ESS to the SEC, the
display of a character on an SEB position display,
and a command to control the crossbar switches
which establish the necessary voice path connections.

1.16 Data signals arrive at the SEC as voice

frequency tones from the data set at the
remote end (No. 4 ESS). The data set at the
SEC converts the tones into 8-bit digital data words
and transmits them serially to a data multiplexer
in the SEC. The multiplexer is a member of the
minicomputer subsystem. The data multiplexer
converts the serial data into parallel data for
transfer to the processor over the UNIBUS.* In
Fig. 3, data is shown as only being received from
the No. 4 ESS. However, the SEC transmits
commands in the form of data words to the No. 4
ESS. The commands to the No. 4 ESS instructs
the 4 ESS to disconnect the current call or to
connect a call for observation. These commands
are contained in the SEC messages to the No. 4
ESS which are described in Part 2.

*Trademark of the Digital Equipment Corporation

1.17 The data thus far has progressed from the

observed entity to the minicomputer. The
next part of the diagram (Fig. 3) is the ecall
distributor and crosshar switches. A command
word is sent over the UNIBUS as a parallel data
word to the call distributor which operates the
crossbar switches. Also, data words are sent back
to the processor over the UNIBUS to report the
state of the switches. The data interface, shown
in Fig. 3, between the SEC and SEB positions is
also straightforward. No data sets are needed
because the SEC and SEB are colocated. The
SEC sends display data as parallel data word
transfers to a position multiplexer which serially
transmits the data to a position. The SEC also
receives data from evaluation positions representing
evaluator keyboard inputs.

1.18 The voice handling capability of the SEC

for No. 4 ESS calls is shown in a simplified
block diagram in Fig. 4. The voice handling
involves control circuits which set up and verify a
voice path connection through a miniature crossbar
switch and the circuits which make up the voice
path.
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1.19 The call distributor voice path begins with

the input side of an adjustable gain 227F
input amplifier. The amplifier output is connected
to a horizontal input of a miniature crossbar switch.
The crossbar switch vertical output is connected
to a position driver circuit for distribution to the
position headset. Refer to Fig. 4 for an illustration
of both the voice path and control circuits. The
driver circuits adjust the signal level for proper
telephone headset operations. They also provide
volume-limiting action for protection of the evaluator.

1.20 When an evaluation is assigned to a particular

evaluation position by the SEC processor,
the SEC call distributor, under processor control,
makes the necessary voice path connection between
the incoming voice channel from the No. 4 ESS
and the evaluator telephone headset. The scanner
and distributor circuit within the call distributor
provides the processor interface and controls the
operation of the crossbar switches. This circuit
consists of a unified bus converter, two to four
signal distributor matrix units, and a scanner
matrix.

1.21  When a voice connection is to be established

through the crossbar switches, the processor
sends distribute orders over the UNIBUS to operate
the crossbar switch. The unified bus converter
accepts the data and additional address information
from the UNIBUS. This additional address
information contains the signal distributor matrix
unit number and address (row number) within the
unit. Sixteen bits of data are then translated into
signals on the corresponding distribute leads in
that row which operate the crosshar switch.

1.22 After the distribute orders have been
processed, the processor sends a scan order
over the UNIBUS to read the scan points necessary
to verify the successful closing or opening of the
crossbar switch contacts. The scan orders (address)
contain the address of the scanner matrix and
address (row) within the scanner unit which the
processor needs to read. The 16 data bits (representing
switch crosspoint status) in that scanner row are
then sent to the processor over the UNIBUS.

2. METHOD OF OPERATION

2.01 The No. 4 ESS/SES interface is controlled

entirely by the SES, The evaluation of calls
is on a demand basis from the SES. When the
SES is ready to receive a call, it sends an enable



signal over the data channel to the No. 4 ESS.
This places the No. 4 ESS in the call progress
state.

2.02 The No. 4 ESS selects a dial pulse (DP),

multifrequency (MF), or common channel
interoffice signaling (CCIS) call which meets the
requirements for observation. A seizure signal
and the called number digits are sent to the SES.
In addition, service observing trunk A (Fig. 5) is
connected to the receive path of the incoming
trunk (ICT), and any further call progress signals
will be provided to the SES.

2.03 The next operation by the service evaluation

program occurs after the digits are outpulsed
to the next office and before the calling customer
can hear any call progress events from the next
office. This is when service evaluation trunk B
(Fig. 5) is connected to the receive path of the
outgoing trunk (OGT). Service evaluation trunks
A and B provide ICT and OGT monitoring (listening
only) connections which enable the evaluator to
monitor signals and the conversation to evaluate
the network completion performance. If the
ICT/OGT connection is not completed within the
No. 4 ESS, the type of disposition signal sent to
the calling customer will be identified and sent to
the SES over the data link.

2.04 The evaluator voice circuit connections are

maintained and call progress data is
transmitted to the SES until internal problems
cause the No. 4 ESS to terminate the observation,
the calling party hangs up, or the service evaluator
releases the call. After the service evaluation is
terminated by one of these three methods, the
evaluator may request a new call.

DATA

2.05 Discrete call data originates at the No. 4
ESS and is sent as 8-bit binary data words
over the serial data channel to the SEC. A
DJ11-AA data multiplexer at the SEC receives the
data over the port dedicated to that data channel.
In addition to enable, release, and call digits, the
SEC may send test orders and/or test words to
the No. 4 ESS for maintenance purposes. These
control signals and test orders are sent from the
SEC to the No. 4 ESS via the data channel.
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ADMINISTRATIVE

2.06 No assignment lists or connections are needed

for No. 4 ESS since calls are selected for
evaluation by the system program. The No. 4 ESS
service evaluation requirement is to provide SES
with 6000 valid evaluated calls per month. This
requirement can be translated to 30 evaluated calls
per busy hour.

CONTROL SIGNALS FROM SES TO NO. 4 ESS

2.07 There are four messages that the SES may
send to a No. 4 ESS. The following are
the messages with a brief description:

e ENABLE: To activate a call observation.
The next call being switched by No. 4 ESS
after reception of this signal and which

meets the requirements for observation is
monitored by SES.

e RELEASE: To complete either a call
observation or test of a service observing
circuit. The evaluator has received all
necessary information.

Note: When the service evaluation program
decodes SES signals and detects a signal that
is out-of-sequence or is nonconforming to
expected formats, the program treats the
signal as a RELEASE signal.

e TRUNK A TONE TEST OR TRUNK
B TONE TEST: To activate the MW
tone test for either of the service observing
trunks; both trunks cannot be tested at the
same time.

e DATA CHANNEL ECHO TEST: To
activate the data link channel echo test.
The service observing program immediately

transmits (echoes) the entire message received
back to the SES.

CONTROL SIGNALS FROM NO. 4 ESS TO SES

2.08 The service observing program sends messages

to the SES during a call evaluation or test
of the service observing circuits. The functions
of these output TTY messages (signals) are briefly
explained in Table A.
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NO. 4 ESS/SES INTERFACE STATES

2.09 There are three distinct states for the No. 4
ESS/SES interface. These states are identified
and discussed in the following:

(a) Idle: This is the normal test state and

the one to which the system returns after
testing or service evaluating on a call. The
system can return to this state directly from
one of the other states with a release signal

from the SES or a terminate signal from the
No. 4 ESS.

(b) Call Progress: This is the state during

which the service evaluation is actually
performed. The voice monitoring circuits are
connected and data is transmitted to the SES.
SES initiates the transfer to this state by sending
an enable signal to the No. 4 ESS.

(¢) Voice Circuit Test: This is a test state

available for testing the voice circuits by
connecting the service observing circuits to a
milliwatt signal.

2.10 The enable signal from the SES transfers

the No. 4 ESS from the idle to the call
progress state. While in the call progress state,
the No. 4 ESS is providing data and a voice
monitoring connection to the SES evaluator. When
the evaluator finishes active observing on the call,
the release signal is sent to revert to the idle
state. Two additional signals, the terminate or
ICT disconnect, are also used to return the system
to the idle state.

2.11  The voice circuit test state is initiated by

the SES when a tone test A or tone test
B signal is sent to the No. 4 ESS. During this
test, a milliwatt tone (1000 Hz) is connected to
the voice monitoring circuit. The test is normally
discontinued either when the SES sends a release
signal or when the test times out at the No. 4
ESS. A terminal signal originated within the No. 4
ESS also returns the system to the idle state.
One more signal, the data echo test signal, is used
by the SES to initiate a data channel test.

CALLED NUMBER DIGITS
2.12 The called number digits sent to the SES

are identical to the digits received by the
No. 4 ESS. They are transmitted only after all
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the digits have been received. The capability of
transmitting international digits and traveling class
marks is provided in the data format design. The
maximum number of digits which can be collected
by the No. 4 ESS is 14, excluding the KP and ST.
Because the No. 4 ESS messages are in multiples
of three characters, the ASCII delete (all 1s) is
used to fill in immediately before the EOT where
necessary.

CALLED PARTY OFF-HOOK AND ON-HOOK SIGNALS

2.13 When the called party answers, the change

in trunk state is detected by the No. 4 ESS
and an off-hook signal is sent to the SES. If the
call is still being evaluated when the called party
hangs up, an on-hook signal is sent to the SES.
The seizure signal should be interpreted as an initial
OGT on-hook signal since it will not be sent if
the OGT is off-hook initially.

CALL DISPOSITION SIGNALS

2.14 These are signals such as reorder, overflow,
and announcements which are intended to
provide the customer with information about call
disposition if the call is not completed to the called
party. Only those disposition signals applied in
subsequent offices and monitored via the voice
channel will be heard on the evaluator’s voice
monitor circuit. Any call disposition signal which
cannot be heard on the evaluator’s voice monitoring
circuit is identified and sent to the SES via an
appropriate message on the data link. This is true
of all call disposition signals applied within the
No. 4 ESS and those associated with CCIS calls
where the CCIS data link is used to transmit the
disposition data from a subsequent office.

TRUNK DISCONNECT

2.15 When an on-hook is detected on the ICT, a

trunk-disconnect message is sent to the SES.
At the same time, the evaluator’s circuits are
disconnected from the ICT and OGT and no further
data is collected on that call.

TIMING

2.16 The processing of SES data channel messages

may be delayed by messages on other No. 4
ESS input/output (I/0) channels. For this reason,
a time tag is included in all data messages to the
SES except the seizure, release acknowledge, and



called number. This time tag is a six-character
number indicating the number of 10-millisecond
increments measured from the time of seizure up
to the time of event occurrence.

2.17 Another timing consideration is the time

delay between the arrival of an enable signal
at the No. 4 ESS and the selection of a trunk for
service evaluation. This time interval is important
to the SES operation because this is nonproductive
time while the evaluator is waiting for a new No. 4
ESS call. This delay is a function of the call load
being handled by the No. 4 ESS.

3. EQUIPMENT DESCRIPTION

3.01 Data transfers between the No. 4 ESS and

the SES are accommodated by providing a
1200-baud, 4-wire data facility. A 4-wire private
line between the two systems terminates on a 202T
data set at the SES and a compatible private line
data set (202R may be used) at the No. 4 ESS.
The compatible data set then interfaces with the
No. 4 ESS over a single half duplex I/0 channel.
This arrangement (shown in Fig. 8) is compatible
with both the SES full duplex operation and the
No. 4 ESS half duplex operation.

3.02 Data set 202T-L1 is contained on a printed
circuit wiring board. There are three test

switches and six status indicator lamps on the

faceplate of the printed circuit wiring board.

3.03 The status indicator lamps monitor test

functions and No. 4 ESS interface signals.
The lamp names and their normal functions are as
follows:

o ON: Indicates that power is applied to
the data set.

e MR (Modem Ready): Indicates the
status of the data-set-ready lead. The
lamp lights when the data set is in the data
mode (data set ready lead is on).

e RS (Request-to-Send): Indicates the
status of the request-to-send lead from the
customer interface. The lamp lights whenever
the lead is om, or during local self test
and remote test (2-wire), or when the
continuous carrier option (ZN) is installed.
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e CS (Clear-to-Send): Indicates the status
of the clear-to-send lead from the data set.
The lamp lights whenever the lead is on
or during local self test and remote test
(2-wire) or when the continuous carrier
option (ZN) is installed.

o CO (Carrier On): Indicates the status
of the received line signal detector lead from
the data set. The lamp lights whenever
the lead is in the om condition or during
local self test and remote test (2-wire).

o TM (Test Mode): Indicates that the
data set is in the test mode. The lamp
lights whenever one of the test switches is
depressed. If an error is detected during
local self test, the TM lamp goes off.

3.04 Thedata set is equipped with three pushbutton
switches which are accessible at the front
panel. The functions of the switches are as follows:

o AL (Analog Loopback): This switch
is a push-to-operate, push-to-release type.
When the button is operated, the TM lamp
lights and the output of the data set
transmitter is looped back to the receiver
input for test purposes.

o LT (Local Self Test): This switch is
a push-to-operate type and must be held in
during the test. When the switch is
depressed, all status indicator lamps light
to provide a lamp test. The output of the
transmitter is looped to the input of the
receiver and a random 63-bit word is
transmitted at 1547 bps.

o RT (Remote Test): This button is a
push-to-operate, push-to-release type. If
the data set is operating 4-wire, the RT
switch connects received data to send data.
This conditions the data set to operate as a
repeater for remote testing purposes. If
the data set is operating 2-wire, the RT
switch conditions the data set to be remote
tested from a test center.

3.05 The voice channel for the No. 4 ESS service

evaluation is shown in Fig. 5. Two service
evaluation trunks, designated A and B (consecutively
numbered trunk numbers with the lower trunk
identified as A), provide 1-way voice monitoring

Page 7



SECTION 984-525-132

connections to the ICT and OGT. Because the
service evaluation trunks terminate on the network,
one may be connected to the ICT receive path
and the other to the OGT receive path. These
trunks connect through the No. 4 ESS time division
network without interferring with the primary ICT
to OGT connection. The service evaluation connections
are equivalently in parallel with the receive paths
of the ICT and OGT.

3.06 The service evaluation trunks are connected

to a bridging circuit where their two outputs
are mixed. This bridging circuit is a single 1-way
voice circuit which carries both sides of the
conversation over a private line to the SES. The
service evaluation trunks are characterized as
follows:

(a) No supervisory signals.
(b) No digits either received or outpulsed.

(¢) They may be associated with a pseudo signal
processor.

(d) No universal or miscellaneous scanning or
signal distributing points.

3.07 The bridging circuit is a 3-way, 4-wire

bridging repeater. The bridging circuit is
used to bridge 2- or 4-wire trunks onto 4-wire
circuits. In its use with the No. 4 ESS, the
connection is 4-wire from the voiceband interface
unit to 2-wire for the private line transmission
facilities.

3.08 The output of the bridging circuit is connected

to the input of the 227F input amplifier of
the call distributor at the SES. The voice signal
from the No. 4 ESS is amplified by the 227F
amplifier and routed through the crossbar switches
and position driver circuit to the headset at the
evaluation position.

3.09 The 227F amplifier of the SEC call distributor

circuit is a plug-in unit. The 227F is a
l-way, two transistor, voice-frequency amplifier
with adjustable gain. The adjustable gain is from
0 to 36 dB with a maximum output power level
of +17 dBm.

3.10 The amplifier consists of circuit components
mounted on printed wiring boards and
assembled in extruded aluminum cans. The amplifier
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circuit is connected to the 15-pin connector plug
on the rear of the can for use in plug-in mounting
in the associated shelf. A faceplate on the front
of the unit completes the assembly. Two lugs are
provided on the front of the can to facilitate removal
of the amplifier from its mounting shelf socket.
For more details on the 227F amplifier, refer to
Section 024-140-101.

3.11 The crossbar switch circuit consists of one

or two columns of type CE-2 miniature
crossbar switches. Each column may contain from
4 to 12 crossbar switches. Each switch has 12
horizontal inputs and 20 vertical outputs. Each
horizontal input is connected to a 227F input
amplifier which is provided for each incoming voice
trunk. The number of horizontal inputs on any
switch actually connected depends upon the number
of voice trunks handled by the particular SES.
The numbered vertical output on all switches is
connected to a specific evaluator position driver
circuit.

3.12 The evaluator position driver circuits provide

the proper headset signal level and
volume-limiting protection for the voice path to
the evaluator headset. One position driver amplifier
circuit is provided for each position in the SEB.
Two independent position driver amplifiers are
contained in one circuit pack. Each amplifier drives
two headset jacks at a position. The input of each
position driver circuit is connected to the same
vertical output of all miniature crosshar switches
in one column. FEach output is connected to an
evaluation position in the SEB.

4. MAINTENANCE
4.01 Maintenance capabilities applicable to the
SEC interface with the No. 4 ESS toll office

are:

o Error detection by the SEC on data received
from the No. 4 ESS

e Error detection by the No. 4 ESS office on
data received from the SEC

e Data transmission tests between the SEC
and No. 4 ESS (initiated at the SEC)

e Voice level and noise tests between the
No. 4 ESS and SEC.



4.02 The SEC provides a mechanism for reporting
detected SES error conditions at the maintenance
terminal (local and remote) and at the administrative
position. The software which performs this function
is the error response process. The philosophy is
to simply report the detected error in the form
of an error message. It is the responsibility of
maintenance personnel to correlate and analyze
the messages. In addition to reporting the errors,
the error response process may remove a No. 4
ESS toll interface from service due to excessive
errors. Removal from service is also reported via
messages at the maintenance terminal (local and
remote) and at the administrative position.

4,03 Various types of errors reported at the

maintenance terminal may point to faults
within the SEC. The specific error message
formats can be found in the SEC output message
(OM) manual.

4.04 Through the use of the tone test A or B

signal and the data echo test signal, the
SES can perform routine tests on the voice
monitoring circuits and the data channel, respectively.

4.05 The tone test A or B signal results in a

transition from the idle to the voice circuit
test state where the appropriate service evaluation
trunk (A or B) is connected to a 1000-Hz milliwatt
tone. Because only one service evaluation trunk
can be connected to the tone at a time, the system
must be returned to idle before the other trunk
can be connected. Either a release from the SES
or a 2-minute default timeout within the No. 4 ESS
results in a disconnect and return to idle. A
terminate from the No. 4 ESS indicates internal
problems which prevent either the initial or continued
connection of the trunk to the tone.

4.06 The data channel echo test is used by the

SES to verify proper operation of the data
interface. This test consists of transmitting a
stream of 24 characters or less to the No. 4 ESS
which sends them back to the SES where the
echoed characters are compared with the originals.
Besides using this test to verify or detect hard
failures, the SES uses it o detect gradual data
link deterioration.

4.07 A test very similar to the data echo test

involves the operation of the AL switch at
the data set. This test requires placing the SEC
data set in a loop mode (operating the AL switch)

ISS 1, SECTION 984-525-132

and having the SEC minicomputer send test
characters to it. The characters are looped back
and compared.

4.08 A third test of the data transmission section

involves the operation of the LT switch at
the data set. When the LT switch is depressed,
all status indicator lamps on the data set light to
provide a lamp test. The output of the transmitter
is looped to the input of the receiver and a random
63-bit word is transmitted.

4.09 Maintenance of the voice channel at the

SEC begins with the call distributor circuit
(CDC). This circuit provides the first connection
for the voice channel to the SEC. Therefore,
testing from the CDC circuit back to the evaluator
position will uncover a problem at the SEC or
isolate it to the No. 4 ESS,

410 The CDC either provides or has access to
the following maintenance and test features:

e UNIBUS connectors (TEST IN and TEST
ouT)

e Maintenance panel
o Reference level circuit
o 3CR noise measuring set (NMS)

e Channel access jacks 001-143 (input amplifier
circuit)

o Telephone set jacks at service evaluation
position.

4.11 UNIBUS connectors (TEST IN and TEST

OUT) permit isolation of the CDC in locating
UNIBUS troubles. If the CDC is suspect, the
UNIBUS is unplugged at the unified bus converter
from the active pair of connectors (CONV IN and
CONV OUT). 1t is then plugged into the test
pair of connectors which are wired directly together
and are completely isolated from the circuit. A
no change in UNIBUS troubles eliminates the CDC
except for the +5 Vde required on the UNIBUS.

4.12 The SES provision for a minor alarm circuit

and a maintenance panel aids personnel in
restoring the operation of the CDC. In the event
of a minor alarm, visual and audible indications are
initiated by the office alarm circuit. This stimulus
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sends personnel to the maintenance panel at the
data and maintenance cabinet. There, status lamps
that are lighted indicate the sources of failure.
Thus, trouble is isolated down to power units and
associated fuses, minicomputer subsystem minor
alarm, and power interruption.

4.13 The reference level circuit is a test feature

providing a milliwatt source that is switchable
to any crossbar switch vertical output and may be
used to calibrate the 3CR NMS and to test the
evaluator position driver circuit.

4.14 The 3CR NMS is a test feature that may

be used for testing the voice transmission
facilities at the crossbar switch output or by a
patch cord connection to the channel access jacks
(001-143) of the input amplifier circuit.

4.15 The channel access jacks (001-143) field is a
test feature which allows transmission and

Page 10

noise measurement tests to be made of the voice
transmission facilities. Cord connections can be
made directly to the NMS from the channel access
jacks. The transmission facilities should meet the
frequency response and message requirements of
Section 310-300-500 (Two-Point Private Line
Telephone Circuits).

4.16 Telephone set jacks at each service evaluator

position provide a means of connecting a
portable 3C NMS via a test cord to the service
evaluator position. Level tests are then made
between the CDC and service evaluator position
using the reference level circuit (71F generator).
Noise tests are made with the associated vertical
hold magnet released and the evaluator position
driver circuit amplifier’s input terminated by a
600-ohm resistor.



ISS 1, SECTION 984-525-132

E41T SZR 14:34:32 CD # 214 555 2049~

AC 214

0/SZR  12/ROA 14/TKD 15/EVAL 15/VCO
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SZR:TKD = 14.5 DISPOSITION QUOTA COUNT
7.INEFF EQ 1.YES
TYPE
1. HNPA
FALSE SUPYV
1.NONE
AUX INFO
2.YES
EQ BLK & FLR
1.R0O
SER # 121-01204 VCO

Fig. 1—No. 4 ESS Incoming Trunk Evaluation
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NO. 4 ESS
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VOICE CHANNEL

SERVICE EVALUATION
CENTER (SEC)

DATA CHANNEL
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SERVICE EVALUATION BUREAU (SEB)

AL EVALUATION POSITION
MAX. OF 38
DISTRIBUTOR VOICE (HAX- oF 38)
(CROSSBAR HEADSET
SWITCHES ) JACKS (2)
CRT
DISPLAY
DATA

\\\\h____EVALUATION
PDP*11/70 KEYBOARD
MINICOMPUTER
SUBSYSTEM
HARDHARE &
SOFTHARE

ADMINISTRATIVE POSITION

(1 PER SEB)

DATA

SAME AS EVALUATION POSITION

EXCEPT FOR ALPHANUMERIC

KEYBOARD

* TRADEMARK OF DIGITAL EQUIPMENT CORPORATION

Fig. 2—No. 4 ESS Service Evaluation System Diagram
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NO. 4 ESS
DATA
LINKS SIGNAL
ce1s PROCESSOR
10US 7 PROCESSOR
(1/0 UNIT SELECTOR) EQUIPMENT
J
I0UC'S
CALL
1ouc DISTRIBUTOR
(I/8 UNIT CONTROLLER) DC SIGNALS | CRoSSBAR
f—————>
| 1 SWITCHES
e/
DATA TTY'S
SET
)
8-BIT PARALLEL
VOICE FREQUENCY DATA WORD CONTAINING
TONES REPRESENTING CSBR SWITCH COMMAND - i
BINARY DATA 8-BIT 8-BIT h
SERIAL PARALLEL UNIBUS* 7-BIT
DATA YYTET) DATA WORD PDP*¥11/70 SERTAL -
DATA | WORD | . - 7-BIT PARALLEL DISPLAY
SET DATA UNIBUS MINI Dase
MULTIPLEXER cowputeR  DISPLAY DATA WORD Fpyqq_pp | ocre
(PROCESSOR) UNIBUS* | POSITION >
MULTIPLEXER EVALUATION
POSITION

* TRADEMARK OF
DIGITAL EQUIPMENT
CORPORATION

coT

NOTE: THIS EXAMPLE ILLUSTRATES THE PROGRESSION OF A TYPICAL CALL
PROGRESS SIGNAL FROM NO. 4 ESS TO THE SEC MINICOMPUTER, THE
DISPLAY OF A CHARACTER AT AN SEB POSITION, AND A COMMAND TO
CONTROL THE CROSSBAR SWITCHES. SIGNALS WHICH PROGRESS IN THE
OPPOSITE DIRECTION SUCH AS MINICOMPUTER TO DATA SET, CSBR SWITCH
SCAN DATA, AND EVALUATOR TO MINICOMPUTER INPUTS ARE NOT SHOWN.
THE DATA FORMATS ARE THE SAME FOR THOSE SIGNALS BUT THEY PROGRESS
IN THE OPPOSITE DIRECTION.

Fig. 3—SEC Data Interface Arrangement for No. 4
ESS
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| SEC
| CALL
DISTRIBUTOR CROSSBAR
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|

|

227A
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| L Jozce EVALUATOR
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| ®  DRIVER
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|

SCANNER & SIGNAL DISTRIBUTOR CIRCUIT
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. —— — —— — — ——— ——— — —— — — - — — — — — —— ——— — — ——

SERVICE
EVALUATION
BUREAU

T0
' POSITION

* TRADEMARK OF

DIGITAL
EQUIPMENT
CORPORATION

Fig. 4—SEC Voice Handling for No. 4 ESS
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NO. 4 ESS

7/ Y
TIME DIVISION NETWORK
INCOMING | VOICEBAND | —— .. __ }VOICEBAND | OUTGOING
TRUNK INTERFACE INTERFACE TRUNK
JUNIT | __f7¢NMLn_

VOICEBAND

INTERFACE

UNIT

TRUNK A TRUNK B

3

BRIDGING CIRCUIT

-WAY 4-WIRE

BRIDGING REPEATER
(SD-98782-01)

SEC CALL
DISTRIBUTOR
CIRCUIT

227F
o INPUT
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VOICE
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- — 4
i
L]

EVALUATION
POSITION
DRIVER
CIRCUIT

VOICE
———p
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| EVALUATION
BUREAU
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Fig. 5—No. 4 ESS Voice Interface Arrangement
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TABLE A

SERVICE EVALUATION OUTPUT MESSAGES

SIGNAL TTY MESSAGE FUNCTION

OK To respond immediately to receipt of each signal from SES. This action
is necessary to return the input/output system to the proper state for
receiving another message. (SES ignores this response from SVOB.)

SEIZURE To indicate that a call has been selected for observation and that service

CALLED NUMBER

OGT OFF-HOOK

OGT ON-HOOK

ICT DISCONNECT

TERMINATE

CARRIER FAILURE

DATA CHANNEL
ECHO TEST

60 IPM TONE
or
120 IPM TONE

observing trunk A has been one-way connected to the ICT of the call
to be observed.

To specify all digits that the calling party dialed; ie, the called number.
(SVOB reconstructs the digits when call processing, in determining
routing data, has stored an altered called number in the CR.)

To indicate an answer or a reanswer signal on the OGT; time of OGT
OFF-HOOK is included. (See note at end of table.)

To indicate a disconnect or clear-back signal on the OGT; time is
included. (See note at end of table.)

To indicate a true disconnect on the ICT. If the ICT allows the ring
forward feature (communication between operators), this 100 ms
timing is filtered out. (See note at end of table.)

To indicate the occurrence of an internal error in No. 4 ESS; this
irregularity or inconsistency may occur during either call processing the
observed call (ICT to OGT) or SVOB processing (call observation or
tone/echo testing). It may indicate an audit or maintenance state.
Whereas an error in either the observed call or the observation results in
the termination of the observation, an error in the observation does not
cause a termination in the observed call. Time may be included. (See
note at end of table.)

To specify that a carrier failure has been detected on either the ICT or
OGT of the observed call.

To return to SES the same message (test characters) that SES sent to
SVOB.

To indicate that the ICT was connected to a 60-IPM tone (called number
busy) or 120—IPM tone (network blockage) or for CCIS trunks, the tone
message was sent backward via a data link. Time is included. (See note at
end of table.)
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TABLE A (Contd)

SERVICE EVALUATION OUTPUT MESSAGES

SIGNAL TTY MESSAGE FUNCTION
RECORDED To indicate that the ICT was sent a recorded announcement or a CCIS
ANNOUNCEMENT ineffective attempt message was sent backward. There are several output
message formats used according to the applicable announcement. Time
is included. (See note at end of table.)
RELEASE To respond to an SES release signal, a signal received out of sequence, or
ACKNOWLEDGMENT a signal that does not conform to a format of expected signals. SVOB,

PU4, sends SES this signal after a service observation or test in progress
has been terminated,

Note: Time recorded with output messages is in 10 ms units and is relative to the time of the seizure
signal. Time is sent with the terminate signal if the seizure signal has been sent to SES.
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