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Preface
About this guide

This guide introduces the user to CEA V5.3 features related to troubleshooting of customer complaints with a
review of the different available features

Intended Audience

This guide is intended for anyone who is interested in using CEA V5.3 for troubleshooting of customer
complaints

Disclaimers

Customer Care and Troubleshooting modules require specific licensing

This document refers to data-sources and families that can require additional licensing

Document history

Table 1: Document history

Edition Date Description
vl 115 July 2016 Final version.

Document structure

The following table lists the chapters contained in this document:

Table 2: Document Structure

Chapter Description

Chapter 1. Introduction Provides a description of the content of this document.

Chapter 2. Customer Care Quippets Describes the advanced Customer Care Quippets
(Question Snippet).

Chapter 3. Customer Care Levels Describes the available dashboards at the different
Customer Care levels supported in CEA R5.3.

Notation Styles

References to standard items are noted in Cursive
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Section, Figures and Data table References are hyperlinks noted in Cursive
u Information Statements are noted with an information icon
Warning Statements are noted with a warning icon

Sample notes look as follows. If you require a Danger or Warning alert, modify the caution alert label.

@ NOTE: Note alert.

qj, NOTICE: Notice alert.

CAUTION: Caution alert.

@ TIP: Tip alert.
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Chapter 1 Introduction

1.1 Overview

This document is the Customer Care document for Customer Experience Assurance (CEA). The following
subsections provide a full description of an advanced Customer Care Quippets. Moreover it provides an
explanation about the available dashboards at the different Customer Care levels supported in CEA.

qj; NOTICE: Customer Care and Troubleshooting Modules require additional licensing
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Chapter 2 Customer Care Quippets

10

CEA Release 5.3 provides new features related to Customer Care:

Reports Apps Setup

& Admin Consale
&8 Dashboard Builder
? Customer Care

@ Report browser

Figure 1.Customer Care Access

A “quippet” or Question Snippet is a definition for a question that the user of the system can ask very fast. In
other words, quippets are dashboards that show KPI values for specific subscribers.

Some use cases could be:

¢ What is the speed of the connection for a subscriber?
e What are the OTT Apps used by a subscriber?

e What are the cells serving a subscriber?

e What are the sessions of a subscriber?

¢ What is the technology used by a subscriber?

Average Call Duration Calls Attempts Dropped Calls Unsuccessiul Setp Calls Successful SETUpTIRN
00:00:49.365 136attempt () call 10 call 126 call
GLOBAL GLOBAL S B GLOBAL GLOBAL
3 ASH Average Call pT
. . j
34 9 0f 00:00:04.583
@ GLOBAL
GLOBAL GLOBAL
Do T J s provided by the netwo. Uplink Threughput as provided h, the network { M Total Volume (uplink+downlink) M Total Volume (LPTIRNK-SEWATIFR]
CLORAL CLORAL
\I9%Kbn/s \e.)Ab.q,
M Creaton Fallure Ratio M DNS Host Name Resodution Fal
CLotAL GLotaL

Figure 2.Quippets creation
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After clicking on Apps and Customer Care, enter a subscriber 1D in Subscriber ID search box before creating
quippets. The steps to follow to create a new quippet are:

STEP 1.  Write the IMSI or the MSIDN of the subscriber you would like to analyze (note the auto-
completion feature helping you writing it)

STEP 2.  Select the different quippets you would like to add based on your interest. You can combine any
kind of quippets.

STEP 3.  Itis possible to add different tabs to better organize the customer view.

STEP 4.  Itis possible to change the quippet size and move the quippet situation.

STEP 5.  Once the dashboard is built, it can be saved by clicking on Save button.

After this, the title for the dashboard can be chosen in the Title field. The field Menu entry allows the user to

choose what report this dashboard should appear under. Save your work as a customer dashboard if you

want to use it later.

Tab1 Tab2 Tab3

 Mean Speed (bit/s) : : Sa'v’e DBShboard o

Downlink Uplink
GLOBAL CLOBAL

Title Report
. & Menu Entry Dashboards
;&szy v‘m:

- Export to Public Role

Figure 3. Saving a quippet Report

For example, if the report is named testl and it is saved within Application report:

Figure 4. Quippet Report example

Moreover the user can create new report categories:



Save Dashboard [x)
Tith

Menu Entry My new repor]

Export to Public Role

Tes12

o

Figure 5. New report category

wall Panel

APN

Application

Dashboards

Location
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The saved dashboard quippets can be accessed from Full Search functionality, by clicking on any IMSI that
appears within the results:

Query Input Pivot

B Time 22 Source

4m

|l Field Statistics

Event list from 2016-06-20T00:00:00 to 2016-06-20T00:14:59

Imsi Timestamp Apn Msisdn

2016-06-20T00:10:45 ~ APN_3337 | 4795116

AN NGENE | 2016-06-20T00:11:55 | APN_3007
2016-06-20T0C:06:33  APN_3007

bR 2016-06-20T00:10:18 | APN_3007

PEGUISTSE | 2016-06-20T00:05:17 - APN_3007

2016-06-20T00:08:50  APN_3007

Figure 6. Quippet accessible via Full Search

2.1 Predefined quippets

201

There are several pre-defined quippets which you can select by clicking on “Add Quippet” button. After
selecting this button the user would find the following elements: CRM, Credit, Data, Fault Management, KQI
Reports, OTT, Policy, RAN Performance, Roaming, SMS, Trouble Ticket, USSD, and Voice.
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© Add Quippet

CRM >
Credit B

Data >

Fault Management >
KOl Reports >
oTT >

Palicy >

RAN Performance >
Roaming >
SIS >
Trouble Ticket >
usshr >

Woire >

Figure 7.Predefined Quippets

NOTICE: The items of the list of predefined quippets depend on the available datasources and the
acquired license. Some of them are optional such as Credit, Fault Management, OTT, Policy, RAN
Performance, Roaming, SMS, Trouble Ticket, USSD and Voice.

2.1.1 CRM Quippet

Information about the subscriber in the CRM such as Activation Date, Subscriber status, Nationality, Segment,

etc.

2.1.2 Credit Quippet

Figure 8.CRM Quippet example

It represents the Gy Interactions (CCA responses). Selecting this option, ‘Out of cuota events’ item appears.

LH.::I

2018020817
2016-02-08M17
2006-02-09M17
2018-02-09M17
2018-02-05M17
2018-02-00T14

0N-00-00T14

2015-02-09T1 3

M 5E

36

3503

26:37

15:48

2628

16

54:28

102080001

202040031

102010001

10200 0001

102018 001

10201 031

102010

102000001

creci_imi_re
credr_mat_re
eredin_limi_re
credin_limil_re
crednt_mit_re
ratrg Faded!
credn_lmi_ra

credi_imil_re

Figure 9.Credit Quippet example
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2.1.3 Data Quippet
This quippet represents the usage of data services and quality. The predefined data quippets are:

¢ Device Usage

M Total Volume (uplink+downlink)

292 97 Kbytes

202_89 Kbytes
195.31 Kbytes

Il UTRAN

Total=-Volume (bytes)

97_66 Kbytes

0 bytes
OPPO R7g

Figure 10.Device Usage Quippet example

e Mean Speed

Data | Mean Speed
Wl Mean Speed (bit/s)
Downlink Uplink
GLOBAL GLOBAL

11.#4 Kbit/s

N\

Figure 11.Mean Speed Quippet example

e Peak Speed



e Servicing Cells-Map

\ Data | Peak Speed

I Peak Speed (bit/s)

72.47 Kbit/s
GLOBAL

Figure 12.Peak Speed Quippet example

Figure 13.Servicing Cells Map example
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e Summary Dashboard

. CLOSAL CAOBAL v..ov-t-—- I
@ a‘ 1.31 Kbt/
\l/mm /Kbill)

on Fallure Ratic M DNS5 Host Name Resolution Failu

From: 201 1970
[ fihiirecs A TR © Add Quippet 14 Report

reughput Maan Uplink Throughpet Total Volume by olume By T

nd-to oy TCP Re atio
CLOBAL cLosAl ZLC-'A, T.TE\,

Figure 14.Summary quippet example

e Technology Usage

(bvras

Tatal-Yalume

o fan

7.15M

4 77M

2.33M

Data | Techncogy Lsags

Ll Tatal Valume by Technology (bytes) 4l Aetive Session Time by Technelogy (milliseconds]
w GOOK
i
© 400K
200K
gy L :
6. Feb B. Feb 10. Feb &. Feb & Feb 10. Feb
% EUTHAN -+ UTRAN -+ EUTRAN -+ UTRAN |

Figure 15.Technology usage quippet example
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# Top Cells by Time (ms)

CEA 5.3 Customer Care

700K EOOK

duration

Figure 16.Top cells by time quippet example

e Top Cells - Volume.

Data | Top Calls - Voluma

e Top Cells by Volume (bytes)

e & Ll o £ & L o & ol
ol & < <5 & vl o o ol &
L = ¥ = + % il + 4= + A
a b o T e ‘\b" t-F! W) 3 “2
# ' ':H‘l o (J"\:I . ot g \L e e .
% D o A W o o A2 A o

Figure 17.Top cells by time quippet example

Total-Yolume (bytes)

17
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Chapter 3 Customer Care Levels

This section provides an explanation about the available dashboards at the different Customer Care levels
supported in CEA. The aim of any Customer Care is to filter out as many complaints as possible at each level.

This feature requires an additional license and is optional.

Complaints
to CC response.

Complaints Complaints
to 2 |evel to 31 evel
. . Complaints solved Complaints solved

1 1

Figure 18. Customer Care levels

3.1 Customer Care Level 1

Level 1 support is the first attempt at solving customer complaint. Customer Care Level 1 reports are accessible
via Reports menu:

Customer Care Level 2 Dashboard Full Search Panel

Figure 19. Customer Care Level 1
CCL1 provides data that:

o |s very high level.
¢ Requires low technical knowledge to interpret.
o Allows initial assessment after a quick glance.

If customer complaint is NOT solved by CCL1 agent, it moves on to CCL2 support, but the aim of any CC
center is to solve as many complaints as possible at level 1 support. Only a small % of complaints should go on
to level 2 support.



CEA 5.3 Customer Care 19

Complaints
to CC response.

(
d©e
((

omplaints Complaints
th 27 level to 31 level
Complaints solved Complaints solved

|

Figure 20. Customer Care Level 1

CCL1 is structured around four tabs that will be described in this section.

L4 (<) Reports Apps Setup

) we  From: 2016-06-20 00:00:00 . s . .
Subscriber Search E ot 3016-06.20 23:59:50 Data services Voice services Cell issues

Global Data services Voice services Cell issues

Figure 21. Customer Care Level 1 areas

The first thing to do for using CCL1 dashboard is enter an input data on the Subscriber text field. Then the user
will select a time range to be queried and will click on Search button.

Data services, Voice services and Cell issues buttons are disabled by default. Just after entering the subscriber
data these options will be loaded. After that the user could navigate to the available tabs in order to see the data.

Let’s going to describe the different tab options:

3.1.1 Global tab

e Subscriber information: IMSI, MSISDN, dataplan, segment, sim type and status of the subscriber are provided
on this table.

1S MSISDN DATAPLAN SEGMENT SIM TYPE STATUS

Figure 22. Subscriber information area
e Location and device: In these section two cells are provided:
— The most used cell
— The last used cells

As well as the most used device is shown.
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ation and device

Most used cell Last user cell Most used device

Cell XX Cell YY

Mokia C3-00 (35166405

Figure 23. Location and device area

¢ Roaming and MVVNO: Operator can see if the user is a roamer and the operator name or the MVNO
throughout this table. If the subscriber has been in different countries this table will show multiple entries

Xoaming and MVNO

Roaming out

Country Operator or MVYNO
o Country 1 Operator 1
YES Country 2 Operator 2

Figure 24. Roaming and MVNO area

o Data and Voice status: This heuristics combines different thresholds and KQIs provide two scores, one for

Data and one for VVoice.When a score is not OK, a brief explanation is provided (for example in the Data score
in this example).General status of Data and Voice services are seen with a quick glance.

a Data status

Good: User voice score 100%

Figure 25. Data and Voice status
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e Tot Vol by technology: This report shows what technology the customer is using.

Volume by Tech

11.64G

9.31C

Total-Volume (bytes)

B.98C

4.66C
333C |} |
; o Il_ (.

2. Mar 4. Mar 6. Mar 8. Mar

I euTRAN I GERAN I MiXED I UTRAN |

Figure 26. Tot Vol by technology area

e Charging events: This report identifies customers with quota-related issues.

Charging events

400

success(2001)

500 2016-03-05T15:00-00: 269

charging _transactions

200

100

C dsaledl 1}

2. Mar 4. Mar 6. Mar 8. Mar

Figure 27. Charging events area

¢ Voice calls: This report displays the voice calls that the customer has done.
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Voice calls

125

100 |
75
s0
25
o | -

2. Mar 4. Mar 6. Mar 8. Mar

number_of _calls

&

Il NO-DURATION Il NORMAL
I SETUP-FAILURE [l SHORT

Figure 28. Voice calls area

3.1.2 Data services tab

In Data service tab section, the following reports are included:

o Top 20 apps by Volume: This report provides insight into the apps the subscriber is customer is using more.

M Top 20 apps by volume

154.67 Kbytes 1.57 Moytes
886.12 Kbytes

1.47 Mbytes

Figure 29. Top apps by Volume area

The following scores provide a high level few of customer experience for different services (application
categories).



W Social nebwork status o

Good: Score 100%

Good: Score 95%

% nstant Mess=agIing status G

Good: Score 100%
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. Streaming status o‘

Good: Score 100%

m Games status o

Good: Score 100%

The service is not used in this period of time by this

Figure 30. Data services area

The six scores for services include the following applications:

Social Network

facebook
instagram
tumblr
qgoogle+
twitter
line
waze
msn
pinterest
beetalk
badoo
vine
linkedin
lovoo
myspace
picasa

—

Hewlett Packard
Enterprise

Streaming VolP Games Instant Messaging Browsing
youtube fb-voice unity whatsapp http
smule wa-stun clash-of-clans wechat https
. ) ib

dailymotion viber steam snapchat opera
spotify skype gameloft

. ) hangouts proxy
apple-player wa-voice ea-mobile )
soundcloud facetime umeng apple-push https-quic
mncplaymedia tango king jabber http—-quic
soundhound game-center facebook-messenger spiegel
vimeo candy-crush-saga yahoo-messenger bild
sky-go plants-vs-zombies-2 fring
netflix twitch telegram
shazam wooga
viewster angry-birds—friends
last—fm everyplay
pandora ruzzle
n-tv
zdf
napster
prosieben

Confidential & 2015 Hewldett Psckard Enterprise, L P All rights reserved

Figure 31. Service score area

Note that specific app names will vary depending on the traffic being monitored.
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3.1.3 Voice services tab

In Voice Services tab section, the following reports are included:

o Dropped Call Rate: This report shows Dropped Call Rate for incoming (MT) and outgoing (MO) calls. The
subscriber in the following example shows a 100% Dropped Call Rate for MT calls at a specific point in time.
Other than that, Dropped Call Rate is 0%.

MT
2016-03-09T00:00:00: 100 %

4 Dropped Call Rate
150

dropped_call _rate (%)

0 - * o
1. Mar 2. Mar 3. Mar 4. Mar 5. Mar 6. Mar 7. Mar 8. Mar 9. Mar

;
Figure 32. Dropped Call Rate report

o Call Setup Success Rate: This report shows Call Setup Success Rate for incoming (MT) and outgoing (MO)
calls. The subscriber in the following example shows a 100% Success Rate for the time period queried.

MT
il CSSR 2016-03-09T00:00:00: 100 %

cssr ()

100 L + o * - »

1. Mar 2. Mar 3. Mar 4. Mar 5. Mar 6. Mar 7. Mar 8. Mar 9. Mar

Figure 33. Call Setup Success Rate report

¢ Incoming SMS Success Rate: This report shows SMS Success Rate for incoming SMS.
e QOutgoing SMS Success Rate: This report shows SMS Success Rate for outgoing SMS.

The subscriber in this example shows a 0% Success Rate for outgoing SMS, and no data for incoming SMS (no
SMS received in this period of time).
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4 Qutgoing SMS Success Rate

out_succ _rate (A

A No data available for "Incoming SMS Success Rate"

4. Mar 6. Mar 8. Mar

Figure 34. Incoming / Outgoing SMS Success Rate report

e Total USSD Messages: This dashboard shows a count of Unstructured Supplementary Service Data (USSD)
messages. This service is used by GSM phones to communicated with the service provider’s computers.

| Total USSD Messages

250

9. Mar 00:15 00:30 00:45

200

w
o

(=]
[=]

total_ussd_messages (message)

v
o

Figure 35. Total USSD Messages report

3.1.4 Cell issues tab

Information is provided for last cell and for most used cell:

o Cell drop rate for most used cell: This report provides information regarding the cell drop rate for last cell and
most used cell.



CEA 5.3 Customer Care 26

Cell drop rate

0.2
0.15
0.1

0.05
1

08Mar 06:00 12:00 18:00
Time (Intervals of 1 hour between 2016-03.09 00:00:00 and 2016-03-09 23:59:59)

Cell drop rate h

02
0.15
0.1 i ~ » |

0.05

1

08Mar 06:00 12:00 18:00
Time (Intervals of 1 hour between 2016-03-09 00:00:00 and 2016-03-09 23:59:59)

Figure 36. Cell drop rate report
o Cell alarms: Alarms for most and last used cells from PM system.

Global Data services Vioice services Cell issues

& Cell active alarms

= 10K
% E
E § 5__, 75K
[ e
z 5
L
z
L T
3. Mar 08:00 16:00 10, Mar 08:00 16:00
I B Cell interruption slarm [l Sice Abis control link broken |
|# Cell active alarms
& 10K
1- E
@ =
E’ = ‘5. 75K
8~ E
= L]
= 5K
z
2
R T

9. Mar 0800 16200 10. Mar 0500 16:00

| I Cell interruption alarm [l Site Abis control link broken |

Figure 37. Cell alarms report
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3.2 Customer Care Level 2

As it was indicated in the previous section, if Level 1 does not solve the issue, a report is created and Level 2
support attempts to solve the problem. If customer complaint is NOT solved by CCL2 agent, it moves on to
deeper troubleshooting. Most complaints will not require Level 2 support. The aim is to filter out as many as
possible at Level 1.0f the complaints that reach L2, most will be solved at this level without requiring L3
support. For further information about troubleshooting, please go to 3.3 section.

L
@00 o0
Complaints 0000 Ohd®)
to CC 00 Complaints
response. C X ) ® to 2nd level 31 |evel
o0 Complaints sglved Complaints sqlved

V@

Figure 38. Customer Care Level 2

CCL2 provides data that:

* Is high level, although more detailed than CCL1 data.
* Requires higher (than in Level 1) technical knowledge to interpret.
» Allows initial assessment of status with key indicators.

This feature is accessible via:

- Dashboards:

AN

® V

DATA CCL2 WOICE CCL2

Figure 39. CCL2 dashboards

Note that Voice CCL2 option is available only from the dashboard options

- Main Menu>Report> Customer Care Level 2.

Reports Apps Setup

Customer Care Lewel 1 Customer Care Level 2 Dashhoard

Figure 40. CCL2 via Reports menu
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- Free exploration

In order to access you have to select the Customer Care Level 2 option on the drill-down emerging menu that it
is displayed when you click over a MSISDN/IMSI.

Query Input Pivot

-
£ Time

sourt ety pe=datastore session_records from=2015-09-15T00.00.00 to=2015-09-15700 09.59 sampling=100

4 Event list from 2015-09-15700:00:00 to 2015-09-15T00:09:59

Drill-Down =] Q

Choose the source type and field to drill down to for field
Imsi

with value
J p

JCETRNEEAANRS3
[ 7 Vv $O330N_records - Imsi
e a0t lis 1 5
fd Field Statistics Event list fr FO 5-09-15 frop._1¢
Next Page
-
Imsl Timg Y'ew

v

D 2015 Alternatively, select one of the following reports 57

Customer Care Level 2 od

3 2018 57

'
86 2018 n,
86 20154 un

Figure 41. Customer care via free exploration

Operators could use all available Quippets for Level 2 Troubleshooting.

3.2.1 Data Customer Care Level 2

Data CCL2 panel includes the following main elements:
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o '
3 o~
\
I.é/ - < \) )

Figure 42. Data CCL2 panel

¢ Input elements: They are at the top of the panel. Some of them are used for the introduction of data and
others are shortcut buttons to other CEA views.

MSISDN Box: Use this box to introduce the MSISDN/IMSI of the user you want to query.
Query Button: Click this button to launch the query and get the user sessions summary result.
Data Range Selector: Use this selector to select the from-to dates.

Details Button: By clicking this button, you will be redirected to the Full Search Panel and the
following automatic query will be executed there:

sourcetype=datastore.session_records <msisnd> from=<from_date> to=<to_date>

curelype=datastons. session_ecords § B lasi_dar E :

oCow»

Figure 43. List of events accessed from CCL2

E. Traces Button: By clicking this button, you will be redirected to the Signaling Troubleshooting Panel.
(For further information go to Troubleshooting. Customer Care Level 3 section)
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Figure 44. Signaling Troubleshooting Panel

¢ Result elements

F. User Sessions Summary: This table lists all the session the user has performed in the selected data
range. It includes the following info:

« Session start time

« Session stop time

« Msisdn

o Imsi

 Imeisv

« Apn

« RAT Type

« Volume Down

« Volume Up

« Duration

o User IP

« Nodes used in the session (SGSN/GGSN/PGW/SGW)
« Session start time jitter
« Session stop time jitter

By clicking on each session, the detailed session information at Customer Experience Level and Location will be
shown in the widgets bellow the summary table.

tsison | Query B TS T T Deeasils

Summary ¥ Refresh

H
Key Data CEIS Advanced Data CEIs ERRERD

=3
»
:

Belize
Mean Thrgughput Feak Throughput

! R y arougnp Guatemala oo padng Sula
GUFW‘MF'F Honduras

. D5 Host Mame Resolution

5w Tirne (m3)

=z 22.82K bitys 255.2 /5

Z 319.35 ms El Salvador

Tk
Managua
etrarsmisseon Ratio (% TCF found Top Time (Chent TCF Hound Top Time (Server Costa B
sidej (mz) sade) [mis)
11.44 % 260.96 s D34.95 ms
Figure 45. User Session Summary
e Detailed Session information: For each session, the following summarized CEls available are:
Table 3: Key and Advanced CEls
Key Data CEls Advanced Data CEls
Network Access | DNS Host Name Resolution Time (ms) DNS Host Name Resolution Failure Ratio
Mean Throughput (%)
Peak Throughput End to End Latency (ms)

Network Access | TCP Retransmission Ratio (%)
TCP Round Trip Time (Client side) (ms)
TCP Round Trip Time (Server side) (ms)
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Key Data CEls

Advanced Data CEls

Browsing HTTP Session Time (ms)
HTTP Mean Data Rate (bit/s)
HTTP Peak Data Rate (bit/s)

HTTP Session Failure Ratio (%)

Streaming Time to Stream Start (ms)
Video Stall per Video (#stalls)

Total Reproduction Time per Video (secs)
Streaming Rebuffering Time (ms)
Streaming Rebuffering Time Percentage
(percentage)

Streaming Reproduction Quality (%)

Note that No Data message indicated that session has no traffic of a certain type.

It is possible to get this information in two formats by clicking on Refresh button:

- timeline format;

From: 2015-03-24 08:45:14
c . S
MSISDN SCI Query =] Tor 2015-03-31 08:45:14 Details Traces
Session start time Session stop time Session status ~ Msisdn Imsi Imeisv
2015-03-31T708:19:31 | 2015-03-31T08:39:33 3 9 Apple iPhone 45 (01318
2015-03-31T05:52:12 | 2015-03-31T05:52:38 CLOSED g 9  Apple iPhone 45 (01318
2015-03-30T23:42:28  2015-03-31T00:08:30  CLOSED 3 9 Apple iPhone 45 (01318

REFrESh

Key Data CEls Advanced Data CEls
o 2K e . 200K =
€ E => = TAsM
g g v g 2 50K =
g3 £ o815 083 H 08:15 08:30 o 08:15 08:30
Figure 46. Timeline representation of CEls
- Summary format:
Summary ¥ Refresh
Key Data CEls Advanced Data CEls
. ONEHost esolution Mean Throughput Peak Throughput
¢ A 172_:?( /s 1.43M bit/s
o 37K
z < 0k L )
Figure 47. Summary representation of CEls
G. Map

After clicking on any session, it will appear a Google map displaying the location where the session took place
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CCL2 Dashboard provides location data. This display shows the different cells appearing in the session. The
cells are shown in a map:

Mac

an Terta
eI +

BN 2018

il

Figure 48 CCL2 Cells map
H. Location table

Location table provides information about all the cells associated to the selected session along the time the
session lasts with the following details:

- The cells where the session took place. By clicking on any map icon of the Uli cell column, it leads the
user to Google map application where information about the latitude and longitude of the cell is also
displayed.

- The duration of the session on the different cells where was carried out

3.2.2 Voice CCL2
Voice CCL2 dashboard is structured around three tabs as the following picture depicts:

From: 201 6-04-11 22:09:28

subscriber B o 2016-04.12 22:00:28

Calls CCLZ SM5 CCL2 Details

Figure 49. Voice CCL2 dashboard

The first thing to do for using Voice CCL2 dashboard is enter an input data on the Subscriber text field. Then the
user will select a time range to be queried and will click on Search button. Search button is disabled by default.

Just after entering the subscriber number will be loaded. After that the user could navigate to the available tabs
in order to see the corresponding information.
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Every tab provides information of the subscriber throughout different Voice KQIs:

- Calls CCL2 tab contains the following KQIs:
o Dropped call rate

o Dropped calls by cell
o Average call setup time by call type
o Call Setup Success Rate
o Calls map
o Total seized minutes by technology
o Answer seizure ratio by technology
Ll Dropped call rate Wi Average call setup time by call type i Call Setup Success Rate
A No data available for*Dropped calls by cell* P = nggﬁnlou n
/% I SHORT
il calls map ")
[ laszr=a g 1%
A No data available for "Tatal seized minutes by technology” v msc
= »

Figure 50. Calls CCL2 example

- SMS CCL2 tab contains the following KQIs:
o Total SMS Success Rate

o SMS Incoming Success Rate
o SMS Outgoing Success Rate
o USSD SMS by direction
o Failed outgoing SMS by cell
o Failed incoming SMS by cell
calls ccL2 SMS CCL2 Details
Ll Total SMS Success REEELOBAL Ll SMS Incoming Success Rate Ll USSD SMS by direction
) GLOBAL
260 | LWl SMS Qutgoing Success Rate

7 100 %

GLOBAL

4 message
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Figure 51. SMS CCL2 example

- Details tab contains the voice and SMS details in table format:
o Voice details table
o SMS details table

ont

Lot

L B S A
L B O
SN § S5 &
IT el
O
= n'win
4 | | R
s .

Figure 52. Details CCL2 example

3.3 Troubleshooting. Customer Care Level 3

When support levels 1 and 2 do not provide a satisfactory result, deeper troubleshooting is required. This
provides very detailed data that requires deep technical understanding. Only a small % of complaints should
reach this level.

@
‘X ) o0
Complaints 0000 oY o .
to CC 00 Complaints Complaints
response. (X ) o) to 2nd level to 31 level
® ® Complaints solved Complaints golved

Figure 53. Customer Care Level 3

Troubleshooting dashboard is accesible via:

- Customer dashboard:
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CUSTOMER

'ON -
_/\/\/\_ Em—
V% I

DATA CCL2 VOICE CCL2 TROUBLESHOOTING

Figure 54. Troubleshooting dashboard

- Link from CCL2 throughout Traces button. Signalling data can be accessed from CCL2 dashboard for a
first step in troubleshooting:

CER € Reports i Apps { Sctup

Figure 55. Accessing Signaling Troubleshooting by means of Customer Care Level2

Troubleshooting panel includes the following main elements:
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Subscriber B 2016.03-28 21:44:40 Sources 2nd Level €C Details
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B TehleView  Time DisplsyFormat  Sourcefilter | | Show Nodes I EventFilter | Ceusefilter  NodeFileer  [WERSUCERN WENMERTES Q

Q Timestamp
E E 2016-03-27T2%32:122.674

o —_— 2016-03-27T2%32:22.936
MMZSK3 XGZSKE

2016-03-27T2%:32:23.505

Q 2016-03-27T2%:32:23.783
Cr it [2016-03-27T23:32:22 674]

20M8-03-27T2332:27.074

Cr onse [2016-03.27723:32:22.936

2018-03-27T723:32:27.077
rCommand [2016-03-27T. . 05]

2016-03-27T2%32:127.224
dateB rRequest [2016-03-27T723:32:23 783

ModifyBearerRequest [2016-03-27T23:32:27.074] NG E-27T253250 522

ModifyBearerResponse [2016-03-27T23:32:27.077] Q 2E0%-27T2%3259.222

Key valus

Message
CreateSessionReguest
CreateSessionResponse
ModifyBearerCommand
UpdateBearerRequest
NModifyBearerReguest
ModifyBearerResponse
UpdateBearerResponse

ReleaseAccessBearersReUest

Resultcode

Recjuest IMS| (1)
Request accepted [16]
Request INS| ()
Reguest IMS| (0)
RequestIMSI (D)
Reguest accepted (16)
Reguest accepted [16)

Recjuest IMS! (0)

ReleaseAccessBearersResponse | Reguest accepted (16)

Frame 1: 249 bytes on wire [1992 bits), 249 bytes captured (1992 bits)

L erResponse [2016-03-27723:32:27.224]

User Datagram Protocol, Src Port: 30133 (30133), Dst Port: 2123 (2123)

Release, BearersRequest [2016-03-27723:32:39.322 3 802.1Q Virtual LAN, PRI: 0, CFI: 0, ID: 2616
Release, BearersResponse [2016-03-27T23:32:39,323] Internet Protocol Version 4, Sre: 210.48.207.107 (210.48.207.107), Dst: 210.48.207.125 (210.48.207.125)
u] i [2016-03-27T23:33:30.524]
GPRS Tunneling Protocol w2
DeleteSessionResponse [2016:-03-27723:33:30.520 Create Session Request
Cr [2016
Cr R nse [2016-03-27723:36:05.177]

Figure 56. Troubleshooting panel

e Input elements: They are at the top of the panel. Some of them are used for the introduction of data and

others are shortcut buttons to other CEA views.

MSISDN Box: Use this box to introduce the MSISDN/IMSI of the user you want to Troubleshoot.

Data Range Selector: Use this selector to select the from-to dates.

Ethernet II, Src: Ciscolnc_c4:2e:c0 (60:73:5¢c:c4:2e:c0), Dst: ZteCorpo_78:5a:17 (00:22:93:78:5a:17)

A
B. Query Button: Click this button to launch the query and get the user sessions summary result.
C
D

Sources Button: By clicking this button, you will be able to select the source desired to show:

Sources 2nd

e Gx e f

Gy

b

iupPs

S1MNME

GTP

sip

S35

Woice

Apply

Figure 57. Sources panel

E. 2" Level CC button: By clicking this button, you will be redirected to the Customer Care Level 2

screen.

F. Details button: By clicking this button, you will be redirected to the Full Search screen.

Gtp version

2

e Ladder Interaction menu: They are under the Input Elements menu. And there are used for managing the

data shown below.
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G. Toggle Table/Ladder Visualization: This button changes between two view options: showing the table
or ladder+table.
H. Time Display Format: Absolute Time or Delta Time between messages

Time Display Format

Time Display Format ‘

® Absolute Time

Delta Time

CreatePdpRequest [00:00.000]

CreatePdpResponse [00:00.084]

UpdatePdpRequest [00:00.616]

UpdatePdpResponse [00:00.004]

-~

Figure 58. Time display panel

. Source Filtering: This button shows the tables where the info is coming from, allowing to
select/unselect these tables.

Source Filter Show Nodes Id E

¥l datastore.gx_records
¢! datastore.ps_iups_records i
#| datastore.ps_signaling_records

¢! datastore.sgs_records
|

Figure 59. Source filter panel

J. Show/Hide Node ID: shows/hide nodes IPs.
K. Event Filtering: this button allows to select/unselect network events from every source table.

Event Filter Cause Filter Mode Filter E

® Splect All ) Select Mane

¥ Pssignaling records

#| CreatesessionRequest
K #| CreatesessionResponse

DeletelndirectDataForwardingRequ
25t

Ld

DeletelndirectDataForwardingResp
onse

#| DeleteSessionRequest

Figure 60. Source filter panel

L. Cause Filter: this button allows to select/unselect causes from every source table.



N.
O.

Cause Filter Node Filter n

® Select All 0 Select None

¥ Gx records

¢ Empty Value

¢ success(2001)

» Ps signaling records

: P Psiupsrecords

» Sgs records

Figure 61. Cause filter panel

Nuuc 4 rod m

LR V- 76
v 14 81
v 211 101
w107

21 10

‘9

Figure 62. Node filter panel

Export: Export the information in .csv format
Export Pcap: Export the information in .cap format

e Result elements

» IO T

For using signaling troubleshooting solution, follow the following steps:

1.
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. Node Filter: this button shows the nodes involved and allows the option to show/hide them.

Nodes: These are the nodes between the connection is established decorated with the names.
Legs: Every message between Nodes is represented by an arrow showing the message way.
Table: Shows all the events related to the session selected and ordered by timeline.
Wireshark-like tree: This screen shows a detailed view of a selected event as wireshark view.

Introduce the MSISDN or IMSI of the subscriber you want to troubleshoot
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Select the Time Range

Select the sources

Depict the tree clicking in any of the transactions

Change the display format if needed

Filter out events or nodes as per your convenience

Optionally export the pcap or move to other reports such as Customer Care Level 2 or Full Search panel.
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