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1. GENERAL

1.01 This section describes analysis procedures

related to matching loss service problems
encountered in 1/1A ESS Switches. Iis intent is to
provide a systematic approach for the Network
Administrator when attempting to identify potential or

actual matching loss problems.

1.02 This Section was reissued to correct the
"%IAML" formula, add Network Administration
responsibilities related to matching loss, and make
the changes necessary to eliminate the matching
loss Section 231-070-715. Since this is a general
revision, no revision arrows have been used.

1.03 The title for each figure includes a number(s)
in parentheses which identifies the
paragraph(s) in which the figure is referenced.

1.04 Matching loss analysis considerations are

provided in Part 9. Matching loss analysis
procedures and problem solving flowcharts are pro-
vided in Part 10. The Network Administration Center
(NAC) NO. 2 Switching Control Center System (No. 2
SCCS) work station is recommended for use with
these analysis procedures.

1.05 Foliowing is a listing of the Network
Administration responsibilities associated with
matching loss such as:

« Busy Hour Determination
« Data Collection

« Data Review

» Data Analysis

« Matching Loss Results.

2. MATCHING LOSS DEFINITIONS

2.01 Matching loss is a measure of customer

attempts to make calls that do not complete
due to the inability of the switching machine to pro-
vide a talking and/or service path. In order to be
considered as a matching loss, the called line must
be idle or the service circuit or outgoing trunk must
be available.

2.02 The types of Matching Loss (ML) are as
follows:

» Incoming Matching Loss
« Qutgoing Matching Loss
« Intraoffice Matching Loss

« Tandem Matching Loss
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« Originating Matching Loss.
A. Incoming Matching Loss

2.03 The Incoming Matching Loss (IML) is a
measurement of the 1/ 1A ESS failures to:

- Match a talking path between the incoming trunk
and the called line

« Find a path between the trunk and a service cir-
cuit (last trial failure)

- Find a path between the called line and a ringing
circuit (last trial failure).

The IML is recorded on the IML register equipment
group or office count (EGO) 016. The calculation to
derive the percentage of IML is as follows:

Incoming Matching Loss
Percentage (EGO 0186)

of IML  ~ Tncoming Calls PC (EGO 015)
— Tandem Calls PC (EGO 131)

X 100

B. Outgoing Matching Loss

2.04 The outgoing matching loss (OROUT ML) is a
measurement of the 1/ 1A ESS failures to:

- Find a path between the outgoing trunk and a
transmitter

« Match a talking path between the calling line and
an outgoing trunk.

The OROUT ML is recorded on the outgoing calls
overflow register (EGO 033). The calculation to
derive the percentage of OROUT ML is as follows:

Percentage

of . _Outgoing Calls Ovfl (EGO 033) , .
OROUT Originating Calls PC (EGO 014)

ML — Intraoffice Calls PC (EGO 031)

~ PD Abandoned PC (EGO 021)
— PD Timed —Out PC (EGO 022)

C. Intraoffice Matching Loss

2.05 The intraoffice matching loss (IAML) is a
measurement of the 1/ 1A ESS failures to:

» Match a talking path between the calling line and
the called line through line-to-line junctors or
intraoffice trunks

« Find a path between a line and the appropriate
service circuit on an intraoffice call.
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An IAML is scored when all intraoffice trunks are
found busy. The IAML is recorded on the intraoffice
calls overflow register (EGO 032). The caiculation
for deriving percentage of the IAML is as follows:

Intraoffice Calls Ovfl (EGO 032)
Percentage  _ JAQ Trunk OFL
of TAML Intraoffice Calls PC (EGO 031)
~ IAO Trunk OFL

X 100

D. Tandem Matching Loss

2.06 The tandem matching loss (TML) is a measure
of the 1/ 1A failures to:

« Find a path between a tandem trunk and an
appropriate service circuit.

« Find a talking path between a tandem trunk and
another appropriate tandem trunk.

To score this register, the trunk groups must appear
on the tandem table record, ESS 1209B form. The
TML is recorded on the tandem call attempts over-
flow register (EGO 132). The calculation to derive
the percentage of TML is as follows:

Tandem Call Attempts Ovfl
Percentage (EGO 132)

of TML Tandem Call Attempts PC
(EGO 131)

X 100

E. Originating Matching Loss

2.07 Matching loss is further categorized by

combining outgoing matching loss and intraot-
fice matching loss, and the result is referred to as
originating matching loss (ORIG ML). The calcula-
tion to derive the percentage of ORIG ML is as fol-
lows:

Outgoing Calls OFL (EGO 033)
Percentage . Intraoffice Calls OFL (EGO 032)

of _ — Intraoffice Trunk OFL X 100
ORIG Originating Calls PC (EGO 014)
ML

F. Incoming First Failure to Match

2.08 The incoming first failure to match (IFFM)

register (EGO 205) scores on a first try failure
of the No. 1/1A ESS machine to reserve a talking
path between the incoming trunk and the called line
or initially selected PBX trunk, provided such line or
trunk is terminated on the line link network (LLN).
The incoming calls peg count scores the total
number of incoming terminating and tandem calls.
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Therefore, tandem calls peg count must be sub-
tracted. In addition, line busy-incoming peg count
must also be subtracted as calls to busy lines
(without call waiting) do not cause the ESS to try to
set up a talking path. An IFFM is not service affect-
ing; however, this measurement may be used as an
indicator of possible IML problems. The calculation
to derive percentage of IFFM is as follows:

Percentage _ IFFM PC (EGO 205) X 100
of IFFM Incoming Calls PC (EGO 015)

— Tandem Calls PC (EGO 131)

— Line Busy—Incoming PC

(EGO 028)

G. Tandem First Failure to Match

2.09 The tandem first failure to match (TFFM)

register (EGO 202) counts the number of times
on a first try that the ESS fails to reserve a talking
path between the incoming tandem trunk and the ini-
tially selected outgoing trunk or tone or announce-
ment circuit group is busy. The calculation for per-
cent TFFM is as follows:

Percentage  TFFM PC (EGO 202)
of TFFM Tandem Call Attempt PC
(EGO 131)

H. EGO Number Description

2.10 The EGO numbers in this section identify

traffic registers used for matching loss meas-
urements. For a detailed description of these regis-
ters, refer to the ESS Translation Guide, TG- 1A, Divi-
sion 4, Section 1.

X 100

3. MATCHING LOSS RESULTS AND NSPMP

3.01 Matching loss (ML) and 1/1A ESS switches

measures the degree to which the equipment
fails to establish talking paths from incoming trunks
and originating lines to called lines, trunks, or ser-
vice circuits.

3.02 The only reportable matching loss results for

the Network Switching Performance Measure-
ment Plan (NSPMP) is a Weighted Percentage
Matching Loss - Total Month. This measurement
combines IML with JAML and is reported under
"Matching Loss." The average busy hour NSPMP
soft spot threshold for IML is 1.8 percent.

3.03 For NSPMP purposes, a weighted percentage

ML for total month is derived by calculating a
busy hour percentage of IML and a percentage of
intraoffice matching loss (IAML). These two meas-
urements are combined based on the relative
number (weight) of intraoffice and incoming call
attempts. For more information on the use of match-
ing loss results for NSPMP, refer to Section 780-
350-060.

3.04 Matching loss and Dial Tone Speed (DTS)
results may be collected using a mechanized
system, e.g., Engineering and Administrative Data
Acquisition System (EADAS) or they may be col-
lected manually. Section 780-350-060 provides
worksheets for those locations not using a mechan-
ized system. These worksheets are not required for
locations on EADAS (or equivalent) as the result
may be taken directly from the EADAS printouts and
entered on the appropriate NSPMP report forms.

4. MATCHING LOSS ENGINEERED SERVICE
STANDARDS

4.01 The Network Administrator should also be
aware of the engineered service standards.
They are as follows:

(a) Line-to-Trunk Connections (Qutgoing).
The design objective for final failure match-
ing loss is 1.0 percent for average busy sea-
son busy hour (ABSBH) or 2.0 percent with a
carried load at 15 percent above ABSBH.

{b) Trunk-to-Line Connections (Incoming):
The design objective for IFFM is 2.3 percent
ABSBH or 7.0 percent with a carried load at
15 percent above ABSBH.

(¢) Line-to-Line Connections (Intraoffice):
The design objective for final failure match-
ing loss is 2.0 percent ABSBH or 12 percent
with a carried level at 15 percent above
ABSBH.

(d) Trunk-to-Trunk Connections: Criteria for
local and tandem trunk-to-trunk connections
are as follows:

(1) Trunk-to-Trunk Connections
(Local): The design objective for first
failure to match is 2.0 percent ABSBH.
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The design objective for final failure
matching loss is 0.5 percent ABSBH or
2.0 percent with a carried load of 15
percent above ABSBH. These criteria
also apply to oftices handling minimal
tandem traffic, specifically offices in
which twice the trunk-to-trunk junctor
usage does not exceed 20 percent of
the total trunk link network (TLN)
usage.

(2) Trunk-to-Trunk Connecting (Tan-
dem): The design objective for first
failure matching loss (TFFM) is 2.0 per-
cent of the 10 high day busy hour (10
HDBH). The design objective for finai
tailure TANDEM matching loss (TML) is
0.5 percent 10 HDBH or 2.0 percent
with a carried load of 15 percent above
10 HDBH. These criteria apply to 1/1A
ESS offices when used as local/toll,
local/tandem, local/toll/tandem and
toll/tandem.

5. MATCHING LOSS DATA
A. Busy Hour Determination

5.01 Busy hour determination involves the selection

of the time consistent hour with the greatest
percentage of weighted matching loss (IML and
IAOML). Refer to the following sections for busy
hour determination procedures.

« Section 780-200-031 Busy Hour Determination -
End Office

« Section 780-350-060 Matching Loss and Dial
Tone Delay Collection Procedures for NSPMP

» Section 231-070-558 COER - Busy Hour Determi-
nation Procedures

B. Data Collection

5.02 Data Counts are collected in accordance with

the 1/ 1A ESS switch H schedule assignments.
Data Counts are output from the 1/1A ESS switch
via the traffic channel.

5.03 All matching loss data counts are assigned to
the H schedule in the 1/ 1A ESS switch. Refer
to Section 231-070-515 for information on H

BR 231-070-757
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schedule data count assignments. Refer to Section
231-070-505 for information on H schedule data col-
lection scheduling.

5.04 The H schedule output over the traffic channel

is used to prepare the matching loss data
report. The data may be input to a mechanized
equipment report system. The Central Office Equip-
ment Report (COER) system is used as an example
in this section. Refer to Section 231-070-555 for
COER administrative guidelines. A COER report will
contain the following:

« Percentage of incoming matching loss

« Percentage of outgoing matching loss

« Percentage of intraoffice matching loss

« Percentage of incoming first failure to match

- Percentage of tandem first failure to match.
C. Data Reliability Analysis

5.05 Data should be analyzed for accuracy. In

mechanized systems such as COER, the sys-
tem analyzes the data and prepares exception and
reliability reports.

5.06 Section 231-070-557 provides procedures to
analyze exception and reliability reports gen-
erated by the COER system.

6. EADAS REPORTS

6.01 Matching loss results are part of the

Engineering and Administrative Data Acquisition
(EADAS) reports. A brief description of these
reports is contained in the following paragraphs.
Refer to OPA-3B257-XX for a detailed description
and examples of EADAS reports.

A. Ineffective Attempt Service Exception Report

6.02 Matching loss results are part of the

Ineffective Attempt Service Exception Report.
The intent of the ineffective attempt (IA) report is to
provide the Network Administrator with an alert that
an abnormal level of IAs has occurred and that
corrective action may be required.

6.03 The report consists of seven sections:
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Percentage of IAs

Percentage of OML

Percentage of IML

« Percentage of No Circuits

« Transmitter Overflow Data

« Miscellaneous Service Circuit Data
« Percentage of Miscellaneous IAs.

6.04 The first part of the report shows the total

office percentage of IAs with appropriate sup-
portive data. This percentage is the key to the
report. If the percentage of IAs is in violation of the
user-defined threshold value, the report is gen-
erated; if not, the report is not printed.

6.05 The remaining six parts of the report are
" intended to supply to the network administra-

tor a supportive breakdown of the causes for the

percentage of |A which generated the report.

6.06 The general rule for line printing is that when a

threshold test fails, the entire line which con-
tained the threshold item is printed "flagged” with an
asterisk and its supporting data line will accompany
this flagged line. If the item does not violate its
threshoid, the line with the threshold item is printed
(unflagged) and without supporting data.

B. Load Service Summary Report

6.07 The Load Service Summary Report is intended
to provide a general profile of the overall
office load and service levels on a scheduled basis.
Provided within the report contents is the ability to
(1) monitor key service indicators and (2) obtain
information about overall office traffic volumes.

6.08 The report consists of seven sections:
- Office Load Volumes
« Total RSS Load Volumes
« Ineffective Attempts
« Dial Tone Results
« RADR Results

« Network Management

« RSS Load Service Summary.
C. Raw Register Dump

6.09 The dump register allows network terminal

users to request dumps of raw register data
which have accumulated during a previous data col-
lection interval. The dump commands allow the user
to obtain dumps varying from ten registers to the
entire block of data within the specified interval. It
should be noted that the active set of registers
(registers collecting current half-hour of data) is not
available to EADAS; therefore, active register dumps
are not possible.

6.10 The exact steps required for demand reporting
are contained in OPA-3B257-XX.

D. Outgoing Trunk Overflow Exception Report

The Outgoing Trunk Overflow Exception Report is
designed as an aid to the Network Administrator
when attempting to analyze trunk group overfilow and
peg count measurements on final trunk groups. For
ESS entities, the Outgoing Trunk Overflow Exception
Report is generated from the C schedule data and
prints when user-defined thresholds are exceeded.
This exception report is designed to notify the user
when the final outgoing trunk overflows becomes
excessive, where alternate routing is involved, and
to pinpoint the tributaries which may be contributing
to the problem.

E. Trunk Overflow Summary Report

6.11 The Trunk Overflow Summary Report gives
overflow information on selected outgoing
trunk groups during selected hours of the day.

6.12 it is the intent of the Trunk Overflow Summary

Report to provide a listing of hourly peg count,
overflow, percentage of overflow, and maintenance
busy data for each trunk group designated by the
network administrator in the trunk group file.

7. CENTRAL OFFICE EQUIPMENT REPORTS

7.01 Matching loss data can be obtained from the

Central Office Equipment Reports (COERs)
system. The data from these reports are useful in
developing matching loss trends which may identify
potential matching loss problems before they
become serious.
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7.02 The COER gathers matching loss data for only

a few study hours each day. EADAS gathers
matching loss data for all 24 hours each day.
Matching loss may occur any time during the day.
Consequently, EADAS is the primary matching loss
analysis tool.

7.03 Comparison of COER and exception reports

may aid the Network Administrator in determin-
ing to what extent the exception report measure-
ments are deviating from the current study hour
results.

7.04 COER matching loss report details are
provided in the 1ESS COER lessons. The
matching loss report contains the following data

» Incoming Matching Loss
« QOutgoing Matching Loss

» Intraoffice Matching Loss

8. OTHER ESS MESSAGES

8.01 Other ESS messages such as TC15, TOCO1

and TOCO2 may also be used for matching
loss analysis. In Fig. 1, Sheet 2, TC15 and TOC
messages are referrred to for peaking and overload
analysis. A brief outline for these messages is pro-
vided in the following paragraphs.

A. TC-15

8.02 TC-15 messages that may be used for
matching loss analysis is as follows:

+ Incoming Calis Peg Count

« Incoming-Terminating Calls First Failure To Match
« Tandem Calls Attempts Peg Count

« Tandem Calls First Failure To Match

« Intraoffice Calls Peg Count

- Intraotfice Calls Overflow

8.03 For a complete list and detailed description of
TC-15 messages, refer to the Output Message
manuals:

+ OM - 1A001 (1ESS)
» OM - 6A001 (1AESS)

BR 231-070-757
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B. TOCO1 and TOCO2

8.04 TOCOt and TOCO2 messages that may be
used for matching loss analysis is as follows:

« Incoming Trunk Overload

« Muiti-Frequency Receiver Overload
- Receiver Queue Overload

» Trunk Link Network Matching List

8.05 For a complete list and detailed description of
TOCOt and TOCO2 messages, refer to the
Output Message manuals:

« OM - 1A001 (1ESS)
+ OM - BAOO1 (1AESS)

9. POSSIBLE CAUSES OF MATCHING LOSS

9.01 Matching loss problems may be caused by
one of the following:

» Load imbalance on switch and/or quarter switch
in the line link network.

» Load imbalance by class of service or features.

« Junctors assigned inefficiently. Example, too
many trunk-to-trunk (T-T) junctors and too few
line-to-trunk (L-T) junctors.

Traffic load that exceeds engineered capacity in
line link networks, trunk link networks, or junctor
paths.

9.02 For a listing of possible causes of matching
loss refer to Table A.

10. ANALYSIS PROCEDURE FLOWCHARTS

10.01 This part describes the use of analysis

flowcharts provided in this section as an aid
to the Network Administrator in solving matching loss
problems. The flowcharts are contained in Fig. 1,
Sheets 1 through 8. The use of the flowcharts is
dependent upon the circumstances at the time of
observation of the matching loss problem. For
example, if the Network Administrator becomes
aware of excessive matching loss and at the same
time already knows of conditions existing in the
office which would account for the problem, then
there is no need of the flowcharts. However, for
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more complex matching loss problems, when causes
are not readily apparent, the flowcharts offer a logi-
cal and systematic approach to analyzing the avail-
able data.

A. Basic IML Analysis

10.02 The basic IML analysis flowchart s

referenced due to either an IML problem
being obvious on COER printouts or an EADAS Ser-
vice Exception Report indicating abnormally high
IML. The following is a discussion of the flowchart
steps depicted in Fig. 1, Sheets 1 and 2.

(1) IML Compared to the Objective: When a
network administrator receives COER match-
ing loss results which are at above normal
level, or an EADAS Service Exception Report
with matching loss flagged, a comparison
should be made to determine if the matching
loss level is above current objectives and
significantly (ie, other than an isolated
occurrence) affecting service. Consideration
should be given to the time of year (busy
season or nonbusy season), time of day
(normal busy hour or non-busy hour), and the
percentage of enginered capacity that the
office is running when the matching loss
problem occurs. If the level of matching loss
is normal for the time it occurred, then the
EADAS report threshold values should be
reviewed to see if they are set too low.

(2) Frequency of Matching Loss Problems:
Determine how often excessive (exceeding a
user defined threshold) matching loss is
occurring (either one occurrence, for hours
or for a period of days). If only one excep-
tion report or other indicator is received,
then consider it an isolated case and con-
tinue to monitor subsequent data for further
indications of an IML problem. If subsequent
data does substantiate an IML problem, then
analyze all available data for an overload. If
the offered load does not account for IML
levels, check with maintenance {Fig. 1,
Sheet 3 Maintenance Analysis Flowchart) to
see if an excessive amount of equipment is
out of service and, if there is, have the
equipment restored as soon as possible.

After any out-of-service equipment is
restored, check to see if the problem still
exists. If there is still a problem, go the net-
work analysis flowchart (Fig. 1, Sheets 4
through 6).

B. Network Analysis

10.03 The network analysis flowchart (Fig. 1,

Sheets 4 through 6) can be used in connec-
tion with the basic IML or OML analysis flowcharts,
since IML or OML use the same paths, (line to trunk
(L-T) or trunk to line (T-L) to complete callis.

(1) Determine Most Significant Source of
IML (L-T or trunk to trunk [T-T]): A
NORGEN raw register dump of network peg
count and overflow can assist in determining
whether L-T or T-T IML is the major part of
the matching loss problem. Assume that IML
minus the sum of the LLN overflows equals
the T-T overfiow.

(2) Matching loss is Mainly L-T: If matching
loss is mainly L-T, check to see if the LLN
and TLN overflows are approximately evenly
distributed. If the answer to both question is
yes, then go to list C on Table A for possible
causes of IML with equally distributed over-
flows. In most cases where overflows are
equally distributed, matching loss is caused
by exceeding an engineered capacity in the
network or junctor path. If the LLN and TLN
overflows are unequally distributed, and
equipment has not yet been returned to ser-
vice determine if service is being affected by
the out-of-service equipment. If the problem
still exists after restoring equipment (if any)
to service, then refer to Table A, lists A and
B for additional possible IML causes.

(3) Load Imbalance on Switch and/or
Quarter Switch if LLN: Switch and/or
quarter-switch imbalances on the LLN can
cause IML. The weekly (W) schedule is
used to identify these conditions. If imbal-
ances and overloads are identified, the line
and number assignment group should be
notified and corrective action taken to rebal-
ance the switches.
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Load Imbalance by Class of Service or
Features: Load imbalances caused by
class of service or calling features being
inefficiently distributed throughout the con-
centrators should be corrected as soon as
possible. Matching loss problems caused by
these types of imbalances should be brought
to the attention of the traffic engineer as the
engineer should be aware of the reasons for
the higher matching loss levels and the
effects on office data.

Junctor Assignment: The IML can be the
result of inefficiently assigned junctors. For
example, too many T-T junctors may be pro-
vided while too few L-T junctors are
assigned. It may be that a reassignment of
junctors is the only solution to an IML prob-
lem. The IML attributable to a junctor shor-
tage may be due to inaccurate forecasts of
the effects of area transfers, centrex com-
plexes, community of interests, etc. If after
the TLN and <LLN rebalancing has been
accomplished and the IML problem still
exists, then the traffic engineer should be
requested to review the adequacy of the
current junctor assignments.

Return to Maintenance Analysis: | after
examination of the junctor, switch, class-of-
service, and features balance there is no
significant imbalance 1o be corrected, then
return to maintenance and discuss these
findings with them. Under these cir-
cumstances, a more thorough maintenance
analysis may be required to find the cause of
the matching loss problem (ie, IML is prob-
ably caused by an unusual hardware or
software problem not easily detected by the
normal maintenance trouble indicators. The
problem may require the aid of the Electronic
System Assistance Center [ESAC] or other
technical assistance as determined by the
maintenance personnel.)

Source of IML Mostly T-T (Nontandem
Office): It it is determined that T-T attempts
account for most of the IML and the office is
not a combined local and tandem office, then
complete a maintenance analysis. After the

BR 231-070-757
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effect of out-of-service equipment has been
removed, determine if the problem still
exists. If the problem remains, review the
T-T junctor balance on the TLNs to see if
there is a load imbalance due to inefficient
spread of trunks or service circuits. If there
is, refer the problem to the group responsi-
ble for trunk and service circuits assignment
to determine if rebalancing is required. At
the same time the T-T load should be
checked to see if the T-T capacity is being
exceeded. If the capacity is being
exceeded and the IML problem persists,
then the problem should be referred to the
traffic engineer. In either case, the traffic
engineer should be made aware of the IML
problem. I|f a peaking problem is apparent,
then the trunk assignment group should be
advised of the resulting IML condition in the
office. List D (Table A) gives possible
causes for T-T IML in a nontandem office.

(8) Source of IML Mostly T-T (Local and
Local Tandem Office): If the matching
loss analysis is for an office serving local
tandem traffic, then a check should be made
to determine i tandem matching loss
accounts for the T-T matching loss. If it
does, then the same steps should be taken
as a nontandem office, ie, maintenance
analysis, T-T balance check, etc, item (7) of
this paragraph. If the tandem matching loss
does not confirm the existence of T-T match-
ing loss, then a check should be made to
determine if this tandem traffic is scoring the
IML peg count. Local tandem calls should
not score the IML peg count register.

C. Basic Originating Loss Analysis

10.04 The Basic Originating Matching Loss (ORIG

ML) flowchart (Fig. 1, Sheets 7 and 8) can
be used upon receiving an EADAS Service Exception
Report (see Section 231-070-758 for 1A analysis)
with ORIG ML being flagged. It can also be used
when trying to determine how much ORIG ML is con-
tributing to the generation of an IA exception report.
In the latter case, the data has to be obtained from
a raw register dump.
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10.05 The EADAS exception reports are designed

to make a Network Administrator aware of an
immediate problem in the office. Whenever possi-
ble, a systematic monitoring of ORIG ML with early
corrective action is preferable to reacting to an
exception report. Many times potential ORIG ML
problems can be detected through the use of COER
data. However, if an EDAS Service Exception
Report is received, the Network Administrator can
use the Basic ORIG ML flowchart as follows:

(1) Is ORIG ML a Major Contributor: The
matching loss section of the IA exception
report separates the ORIG ML results into
ORIG ML and IAML. From these figures it
can be determined which type of matching
loss is the major contributor to the current
problem.

(2) Does Matching Loss Indicate an
Analysis is Required: Local thresholds
should indicate whether the level of match-
ing loss is high enough and/or has occurred
frequently enough to require an analysis. If it
is determined that no analysis is required,
the data should be filed for future reference
if an analysis is required at a later date. If
an analysis is indicated, then the Network
Administrator should go to the network
analysis flowcharts since outgoing calls use
the same network paths as incoming calls.
Therefore, the network flowchart can be
used for either IML or ORIG ML.

(3) IAML is Major Contributor: |f the data
indicates |IAML is the major contributor and
an analysis is indicated, then the Network
Administrator should do the following:

(a) Check all line-to-line junctor (if pro-
vided) and intraoffice (IAQ) trunk
data. Line-to-line usage can be
obtained from a EADAS raw register
dump or from COER. The line-to-line
junctor usage should be compared
with the engineered capacity to see
if the carried load is as designed.
The NNO6 output messages should
be checked (from the NAC work sta-
tion) to determine if junctors are out

of service. If the NNOB messages
indicate junctors not available, then
maintenance should be contacted to
have the junctors restored to service
as soon as possible.

(b) Next, check the usage on the IAO
trunks and compare the usage with
the engineered capacity of the trunk
group.s If the office does not use
line-to-line junctors and all IAO trunks
are in service and the engineered
capacity is being exceeded on a
continuing basis, contact the traffic
engineer and arrange to increase the
number of |AO trunks.

(c) If the office has line-to-line junctors
and the junctor load carried is low
while the IAO trunks are overflowing,
there may be an imbalance of traffic
offered to the junctors and office
rebalancing may be required. The
COER data can be utilized very
effectively to monitor junctor usage
and develop trends. This imbalance
condition can occur due to commun-
ity of interest calling especially area
transfers if the newly served area
customers are not spread evely over
the existing line link networks.

D. Maintenance Analysis

10.06 The maintenance analysis tlowchart (Fig. 1,

Sheet 3) is used in connection with the other
flowcharts. The chart depicts the steps required to
check for out-of-service equipment which may be
causing matching loss to occur.

(1) Request Fab Status ALL or NN06 Mes-
sages: The Fab Status ALL Request is per-
formed by the maintenance group to obtain
the status of all links that have been
requested to be taken out of service. This
message pertains to line switch frames, line
junctor switch frames, trunk switch frames,
and trunk junctor switch frames. The NNO0O6
message file (No. 2 SCCS) can be browsed
for NNO6 messages which indicate the
status of the links that have been requested
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to be taken out of service. If the NAC work
station is arranged so that it can access
maintenance files, then the browsing for
NNO6 messages can be done directly by the
Network Administrator.

(2) Restore Components as Soon as Possible:
All links should be restored as soon as pos-
sible under normal load conditions and quick
restoral becomes even more important during
an overload condition.

(3) Did the Restoral of Equipment Account
for the Matching Loss: After the equip-
ment is restored to service, a check should
be made by the network administrator to see
if the matching loss problems have been

eliminated. (This may require waiting until
the results of the next busy hour are
received.) If matching loss levels return to

an acceptable range, then the analysis ends.
If not, then return to the network analysis
flowchart and continue the analysis.

11. REFERENCES

11.01 Refer to Section 780-0100-022 for a
complete list of recommended documents.

11.02 The following documents provide information
in areas related to this section.

SECTION TITLE

231-070-301 Dial Tone Delay
Alarm Circuit
(Vaughan Box)
231-070-505 Traffic Measure-
ments General
Description
231-070-515  Traffic Measure-
ments Hourly
Schedules

231-070-555

231-070-557

231-070-558

231-070-580

231-070-758

780-350-060

Central Office
Equipment
Reports (COER) -
Administrative
Guidelines
Central Office
Equipment
Reports (COER) -
Exception and
Reliability Report
Analysis
Central Office
Equipment
Reports (COER) -
Busy Hour Deter-
mination

Busy Hour Deter-

mination Gen-
eral

Ineffective
Attempts - Prob-

lem Analysis Pro-
cedures

Matching Loss
and Dial Tone
Delay Data Col-
lection Pro-
cedures for Net-
work  Switching
Performance
measurement
Plans

OTHER DOCUMENTS

SECTION

TG-1A

TITLE

Translation Guide
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12. ACRONYMS

ACRONYM DEFINITION

ABSBH Average Busy
Season Busy
Hour

AMA Automatic Mes-

sage Accounting

BH Busy Hour

CAMA Centralized
Automatic Mes-
sage Accounting

CCSA Common Control
Switching
Arrangement

CDR Customer Digit
Receiver

COER Central Office
Equipment
Reports

CTX Centrex

DEL Delay

DP Dial Pulse

DTS Dial Tone Speed

EADAS Engineering and
Administrative
Data Acquisition
System

FALI) Failure

1A Ineffective
Attempt

IAML Intraoffice Match-

Page 12

ing Loss

ACRONYM

IAO

IFFM

IML

LEN

LLN

L-L

L-T

MEM

MF

ML

MSCR

NAC

NM BLKD

NSPMP

ORIG ML

OROUT ML

DEFINITION

Intraoffice

Incoming First
Failure to Match

Incoming Match-
ing Loss

Line Equipment
Number

Line Link Net-
work

Line to Line

Line to Trunk
Memory
Multi-Frequency
Matching Loss

Main Station Call
Rate

Network Adminis-
trative Center

Network Manage-
ment Blocked

Network Switch-
ing Performance
Measurement
Plan

Originating
Matching Loss

Outgoing Match-
ing Loss
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ACRONYM

OVFL

PCI

PBX

PC

PERF

PG CNT

RP

DEFINITION
Overflow

Panel Call Indica-
tor

Private Branch
Exchange

Peg Count
Performance
Peg Count

Revertive Pulse

ACRONYM

RSS
TLN
T™ML

T-T

DEFINITION

Remote Switch-
ing Service

Trunk Link Net-
work

Terminating
Matching Loss

Trunk to Trunk
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y
C END ANALYSIS ) NOTE 1:

INCOMING ORIGINATING
MATCHING MAINTENANCE NETWORK MATCHING
LOSS ANALYSIS ANALYSIS LOSS
ANALYSIS ANALYSIS

GO TO GO TO GO TO
SHEET 3 SHEET 4 SHEET 7
START INCOM-
ING MATCH-
ING LOSS
ANALYSIS
EADAS EXCEP-
TION REPORT
OR COER SHOWS
IML PROBLEM
REVIEW IML HIGH DETERMINE
THRESHOLDS COMPARED TD DEGREE OF
AND CHANGE PRESENT SERVICE
TO APPROPRIATE 0BJECTIVES DETERIORATION
VALUES (NOTE 1)

Y

GD TO
SHEET 2

IS THE EXCEPTION
REPORT GENERATED
DURING LIGHT OR
HEAVY TRAFFIC PER-
10D, ARE ORIGINA-
TING CALLS ALSO BE-
ING AFFECTED,ETC.

0)

Figure 1 - Analysis Flowchart (Sheet 1 of 8) (10.01, 10.02)
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CONTINUE IN-
COMING MATCH-
ING LOSS
ANALYSIS

ONE
OCCURENCE

HOW

ISOLATED CASE WAIT LONG HAS

FOR ADDITIONAL
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HOURS

CONDITION
EXISTED?

TROUBLE INDICATION

PROBLEM
OCCUR SAME
TIME EACH
DAY?

YES

SCHEDULE LOAD
SERVICE SUMMARY
FOR ADDITIONAL
HOURS

A 4

GATHER ADDITIONAL
DATA. EXAMINE TC15

AND TOC MESSAGES
FOR PEAKING/OVERLOAD

DOES
SUBSEQUENT
GO TO (:) DATA ACCOUNT \_YES
SHEET 3 FOR IML?

(NOTE 2)

NOTE 2: DETERMINE CAUSE.
(IF SOURCE OF IML
IS READILY APPAR-
ENT FROM DATA
OTHER THAN EXCEP-
TION REPORT TAKE
APPROPRIATE ACTION
AND END ANALYSIS).

ANALYZE DATA FOR
OVERLOAD. ADVISE
TRAFFIC ENGINEER
OF IML CONDITION OR
MAINTENANCE IF AP-
PROPRIATE AND CON-
TINUE TO MONITOR
RESULTS.

( END ANALYSIS )

Figure 1 - Analysis Flowchart (Sheet 2 of 8) (10.01, 10.02)
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START
MAINTENANCE
ANALYSIS

REQUEST
FAB-STATUS ALL
OR LAST HOUR
NND 6 MESSAGES

\

REVIEW MESSAGES ARE THERE RESTORE
™ YES
FORMgENEI\(#SK COMPONENTS OUT- c&w ;33'.5 Tss
co OF SERVICE
OUT-OF SERVICE POSSIBLE

VICE COMPO-
NENTS ACCOUNT FOR
MATCHING
LOSS?

4 YES
GO0TO END ANALYSIS
( SHEET 4 @ < )

Figure 1 - Analysis Flowchart (Sheet 3 of 8) (10.01, 10.02, 10.06)
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START
NETWORK
ANALYSIS

®)
|

DETERMINE IF L-T OR T-T MOST SIG-
NIFICANT TO IML BY RAW REGISTER
DUMP (KEYWORD DUMP) OF NET-
WORK PC AND OVFL ASSUME:
IMIL»SUM OF LLN OVFL =T-T OVFL.

HAVE ANY OUT-OF-SERVICE
COMPONENTS (IF ANY) RESTORED
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AS SOON AS POSSIBLE

: '
IS SOURCE

OF IML MOSTLY
L-T1?

ARE

HAVE
OUT-OF-SERVICE

COMPONENTS BEEN
RESTORED?

C END ANALYSIS )
Y

REFERTO
TABLE A,
LISTS A AND B

\ NO
DOES PROBLEM

STILL EXIST?

IS THERE

OVERFLOWS NO A LOAD IMBAL-
EQUAL BY ANCE ON THE QUAR-
NETWORK TER SWITCHES

(LLN)? (LLN)?
YES
ARE
OVERFLOWS NO A LOAD IMBAL:

REFER TO LINE

AND NUMBER GROUP
FOR REBALANCING

ANCE BY CLASS O

EQUAL BY
NETWORK
(TLN)?

IF BOTH LLN AND TLN OVERFLOWS
ARE EVENLY DISTRIBUTED, REFER
TO C ON TABLE A

GO TO
\~ SHEET 5
(T-TISSOURCE)

REFER TO LINE

AND NUMBER GROUP
FOR REBALANCING

1S
JUNCTOR
ASSIGNMENT ADE-
QUATE TO CARRY

WITH MAINTENANCE

REVIEW ANAL\@

LOAD?

TRY TO SHIFT LOAD BY
REASSIGNING SERVICE CIRCUITS
AND TRUNKS. {F JUNCTORS
STILL CANNOT CARRY THE LOAD,
REFER TO TRAFFIC ENGINEER
FOR JUNCTOR ASSIGNMENT REVIEW,

Figure 1 - Analysis Flowchart (Sheet 4 of 8) (10.01, 10.02, 10.03)
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CONTINUE
NETWORK
ANALYSIS

IS DOES
THIS A TANEEm IS
COMBINED LOCAL & ML CORFIRM TANDEM
LOCAL TANDEM TRAFFIC SCORING
P AL EXISTENCE OF I63¢

T-TML?

REFER TO TANDEM CALLS

D ON SHOULD NOT SCORE
TABLE A iML. REFER TO
MAINTENANCE

s
/ YES _STILL EXIST AFTER
REMOVAL OF TAN.
 J DEM QVER-

FLOW?

END ANALYSIS )

REFER TO
TRAFFIC ENGINEER

ARRANGE FOR REBAL-
ANCE OR WAIT FOR
NEXT GROWTH JOB IF
IMLISNOT SIGNIFICANT

ING TRUNK GROUPS
OR SERVICE CIRCUITS

Figure 1 - Analysis Flowchart (Sheet 5 of 8) (10.01, 10.02, 10.03)
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CONTINUE
@ NETWORK
- ANALYSIS

IS
THERE SUF-
FICIENT TRAFFIC
TO SCORE TAN-
DEM ML?

EXAMINE TANDEM ML
TANDEM PC AND/OR
TANDEM FIRST FAILURE
TO MATCH DATA

YES

-

Yy

CHECK
VALIDITY
T~ OF DATA

IS
DATA
VALID?

RETURN TO
SHEET 1

REFER TO
TRAFFIC ENGINEER

Figure 1 - Analysis Flowchart (Sheet 6 of 8) (10.01, 10.02, 10.03)
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START ORIG-
INATING MATCH-
ING LOSS
ANALYSIS

EADAS |A REPORT
INDICATING
ORIGINATING

MATCHING LOSS

DOES
MATCHING LOSS
INDICATE AN ANAL -
YSIS IS REQ-
UIRED?

is
ORIG ML
MAJOR

CONTRIBUTOR?

ARE
ESS, EADAS,
AND COER REG-
ISTERS ASSIGNED
CORRECTLY?

YES

SAVE DATA
FOR FUTURE
ANALYSIS
IF REQUIRED

INTRAOFFICE
MATCHING LOSS

IS MAJOR
CONTRIBUTOR

NO NO

Y

MAKE CORRECTIONS AND
THEN IF ADDITIONAL
EXCEPTION REPORTS ARE
RECEIVED, BASE ANAL-
YSIS ON NEW DATA

( END ANALYSIS )

ARE IS
ESS, EADAS, YES TOTAL ORIG-
AND COER REG- »-< INATING CALL COUNT
ISTERS ASSIGNED HIGHER THAN

CORRECTLY? NORMAL?

ISIAQ
TRUNK GROUP
OVERFLOWING
EXCESSIVELY?

=

RETURN TO
SHEET 4

C
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YES

Figure 1 - Analysis Flowchart (Sheet 7 of 8) (10.01, 10.04)
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CONT. ORIG-
INATING MATCH?
ING LOSS
ANALYSIS

DOES
OFFICE
HAVE L-L
JUNCTORS?

JUNCTOR USAGE
LOW WHILE {AD TRUNK
GROUP IS OVER-
FLOWING

REFER TO LINE
AND NUMBER GROUP
FOR REBALANCING

IAO0 TRUNK USAGE TRAFFIC ENGINEE
WITH ENGINEERED
CAPACITY

WITH ALL TRUNKS IN
SERVICE, COMPARE (”‘EFER DATA "’D

DOES
IAO0 TRUNK
USAGE EXCEED

ENGINEERED
CAPACITY?

REFER DATATO
MAINTENANCE

REFER DATATD
TRAFFIC ENGINEER

Figure 1 - Analysis Fiowchart (Sheet 8 of 8) (10.01, 10.04)
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TABLE A
POSSIBLE CAUSES OF MATCHING LOSS
A. LN OVERFLOW UNEQUALLY C. LN AND TLN OVERFLOW
DISTRIBUTED EQUALLY DISTRIBUTED
1. Transition Activity 1. LLN capacity exceeded
2. Total load imbalance 2. Line-trunk junctor capacity exceeded
3. Line-to-trunk imbalance 3. TLN capacity exceeded
4. Switch or quarter-switch imbalance 4. Peaking incoming or outgoing calls
e Class of service 5. High volume of call-in lines (radio, TV, etc)
e Feature 6. “A” link blockage
5. Peaking incoming or outgoing calls 7. Line-to-junctor ratio inadequate
8. TLN OVERFLOW UNEQUALLY D. NONTANDEM WITH TRUNK-TO-TRUNK
DISTRIBUTED BLOCKAGE
1. Trunk Activity 1. TLN load imbalance
e Maintenance 2. T-T junctor load imbalance
e Trunk rearrangements, additions 3. T-T junctor capacity exceeded
4. TLN capacity exceeded
2. Load imbalance due to poor ABBREVIATIONS
trunk group spread TLN=Trunk link network
3. Line-to-trunk junctor imbalance LLN=Line link network
4. Peaking incoming or outgoing calls T-T=Trunk-to-trunk
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