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Abstract:

STC CEM requires that a Customer Experience Index (CEl) based upon objective and measurable
Customer Journey Touch-points should be developed for the CJ’s that an STC customer is likely to
undergo in his day-to-day interaction with STC services.

to-end Telecommunications Management Forum (TM Forum) based CJ quality monito d

management solution for STC. 0

The CEM project focuses on Telecom Customer Experience assurance and aims to provié&\d—

Audience:
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e  STC and Huawei CEM Engineers & Management :

QO
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Modification record

Description Contact Information

Document Owner | The person who wrotglor,c isdocument | Mostafa Fathy M84067241

Change Log 1 07/06/2018: Add maore s and dimensions | Mostafa Fathy M84067241
Review TM Initial Conf SOQ Review by TM Forum Alfred Anaya-Dubernard
Forum QKJ aanaya@tmforum.org
V1R2 a

X

K
©

Version 1.2 2



Q) sTC W

angewll SULoiJI
HUAWEI
Contents
Lo OVBIVICW ..ottt h e e at et bt et b e at et e s bt et e ebeehe et e e bt ent e bt eat et e sbeentesbeeatenbesaeenes 4
1.1, STC'S REQUIFEMENES ......cccuviiieiiiieecciteeecettee e et e e ee e e e e ebaeeeeebteeeeebteeeseasteeesestaeeesastaeessnsranesannes 4
1.2, SOIULION OVEIVIEW .......oooniiiiiiieiiieiee ettt ettt e e s e st e e snt e e sbeeesaneenas & ..... 5
1.3.
2.  CEI Solution Description ...
2.1.
2.2,
2.3.  Indicators (C) Metrics) Selection Principle ............c.coccveuneuncuagene. o
2.4. Top App’s Selection Criteria...........ccccccvveivviiiiinciee e, K ....................................... 12
2.5. Subjective and Objective Analysis and Modeling ................. Q .......................................... 19
2.6. Weighting Criteria..............cccoeeviiiieeiiieeeecee e, 0 ................................................. 20
3. CEI Enhancement Q ...................................................... 24

Version 1.2 3



S STC

& gewll Loyl
HUAWEI

1. Overview

1.1. STC's Requirements &

STC expect to develop a model to evaluate user experience, analyze and monitor

changes and trends, identify users with poor service experience during the wh

effectively handle ICT problems to improve user experience. STC adopt CEl (

experience.

®  CEl will provide visibility of E2E Customer Experience across the IC°
“Touchpoints” with STC’s services occur.

® |t will provide a technology-based index of the Customer’s Ex
of the TMF Lifecycle Model, based upon Objective metrics by IT & CT data.

®  There should be several levels of CEl starting from User | tric Level, CJ level, Customer

and Business type views up to an overall CEl score o ycle stage.
® Indexing is required to calibrate the CEI to actual Customer Experience to ensure correct

weighting of aggregated data. :

o ihdicate user
where all

, primarily across all part

CEl

Aggregation with different level (Metric, CJ,
customer type, segment, technology,
area,...etc.

.

Weighting [ Metric, Hour, User)

Users Across all Metrics

Metrics for selected CJ's per Hour

Version 1.2 4
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1.2. Solution Overview
Based on deep understanding of STC's requirements, user experience measurement solution focuses
on user experience modeling during the ICT journeys. User experience modeling is based he full
customer lifecycle and is used to analyze subjective and objective factors affecting KPIs an f
different journeys.
We start developing a set of user experience measuring models that can accuratel user
experience by establishing the mappings between subjective and objective fact analyzing the
relevance between these factors. The figure below illustrates the proposed C ion for STC,
which cover ICT customer journeys and across all lifecycle stages (Engagingﬁ Evaluating)
_ Insightsand Knowledge . |
| Website efficiency ) User needs J Delivery and nformation | satisfaction I sehavior I sentiment | Usage Statistics || Demographics I preferences | interests | segmentation J Device | . |
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Figure 1: CEl solution overview
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Worlkdlow
— T-CEl is the indicator defined by TMF to identify cestomer experience with Singhe score for each user covering all C.hs experience.
e The msdeling based en user expectations is shown below d__-ff.-ﬂ..__.
—~— e E— N
T W e G e e — [oreigesssretseny pesssasten e "1 - - | ]
i - | PerCustomer Tyse Par Servite Type 'Ehrhﬂuln: [ er Segmant: -;F-ri'-rﬂu: ..-'""_... g = .
Matric H I . i H e — -
& [ — | Corriuser - Poitpaid -.::. : :-“!- I = [ V%
Liar i’:‘: . I:I'r“mu'wmd [ T ey :;"‘:4" +  Package O e h == —— - =
. | = )
- e mme . /'

ustemer Expariancs view mansged through Customar Jourmays

i m m e

1.3. Advantages of CEl s ns are as follows:

®  QObjective ICT indicators (CJ
solution identifies users wit
®  The CEl score is the compr
journeys and can show the

®  The CEl dashboard W
®  Insights gained fromu

reflect user experience. Based on these indicators, the
erience and improves user experience.

result of user experience measurement in key ICT customer
user experience.

er experience in graphical and geographical forms.

perience measurement can be used to guide operations and

marketing depar ts in taking rectification measures to eliminate issues from the user
experience pers , to improve user experience.
v
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2. CEI Solution Description

2.1. CEl Calculation Methodology Q\'

journey where a customer interacts with their service provider. CEl relates to custo rney, every

journey has a CELl.

CEl calibration using NPS/CSI sample (overall experience ) (optional process)

CEl

The abbreviation of Customer Experience Index, this measures customer satisfactlon&‘@ach

L1

(overall journeys experience )

Aggr ion from all journeys
| and in customer level

CEl1 CEln
\ {Journey experience ) {Journey experience ) /

¢ L2 = N

Channel/touch point KQI calibration using survey sample
Results (M2 ) (Optional process)
Channel/touch point Channel/touch point Channel/touch
KQil2 KQli point KQIm

Channellmuch pnlms T
level and in customer

Channel/touch point

KQl1

L3 ‘ Service, use case 1 Service, use case q ‘

—‘

Data gathering including events and taking in consideration use cases for different services

Version 1.2 7
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2.2.  CEl Calculation Approach
®  Put weight for each Metric per separated CJ, then start calculation per Metrics per user per hour
®  Take in consideration some services need different threshold in the same metric (Ex. Activation
delay for roaming)
®  Take in consideration the service time (Ex. Peak hour & Non-Peak hour), Also consi@e
duration
®  Combining all Matrixes per CJ per customer @
®  Put the weighting for each customer type (Gold & Silver & Platinum), and ¢ rthe
percentage of each type from the total customers
®  Combining all CJ’s based on their weighting K
®  Separate the CJ’s based on service type (Voice, Data, .... etc.)
®  Separate based on Top X Application (Facebook, WhatsApp, Sn }Qwitter, .... etc.)
®  Separate based on Network Element (Cell, site, area, .... etc.)
®  Separate based on Technology (2G, 3G, LTE, .... etc.) Q
-\""
) Metrics N QoE Raw " QoE Score ) f’r T-CEl Scare N Grouping ™
Scora [Per User]
Refative Imganance Calculate Clok Subjective + Dbjective T-CEI Calculatod by Grouping by following
of Metrics fora Baw Score for codrelation determines the usage of services dimensbons:
each Cl Gk thredhold [use paurmeys) E.-- :I.‘--- =z '.‘."‘..pe TP
- = Dyrtion 11 V* Woloe jon-net)
_ Sarery OoE Soode T-CEl : * Voie joff-nes)
EFA Algorithm® Binning — 1 Vodting [Roaming)
Cl Matrics ‘ * ok AEE o ek Fer Liser i : “M_"
‘ kM 0 Par v Stresming
Perl 5 I ey ' ‘
Per Laer k - Dpof ezt 1 PR |
= L= Qo Raw Scome sanisrg” | 1 I = ‘ b,,,.,..: |2 Customer Type
Calculaticn . | Cofamer -Prepaid
CH = Ol Da g bl o alien i - .:.:'_:n - @ : Em « Poptpaid
Bl G iy = ¥ t ﬁ L —
R — ‘ (ol = ;‘I-l'#"_,r o I Vale @ P——— 3, Business Type
g = Pl
::Lwiuﬂmd#m. m E " FoedHine

Frowe= 4G I puriry
N SN Wy, kg_:-:w;'?;:' - M_'_',-' L F LY r

* EFA: Exploraneery Fnoe Analysid

K‘\Q

-

Figure 2-CEl Calculation Approach
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Sub Services
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}
| [

Per Application

Network Element

}

Technology
! ]

2.3.

STC
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Put weight for each Metric per separated
CJ, Then start calculation per Metrics per
user

Take in consideration some services need different
threshold in the same metric (Ex. Activation delay for
roaming)

Take in consideration the service time (Ex. Peak hour
& Non Peak hour)
Also consider time duration

Combining all Matrixes per CJ per customer

Separate based on Top 10 Application
Facebook, WhatsApp, Snapchat, Twitter,....

Separate based on Network Element ( Cell, site,
area,....)

Separate based on Technology ( 2G, 3G, LTE)

Finally T-CEI for STC network

Indjc@s (CJ Metrics) Selection Principle

o \
° The(ﬁwaa indicators come from existent CJ metrics of STC, it's the fundamental of T-CEIl
modeling.

(] e impacted customer experience related metrics, such as successful rate, failed rate,

ion, etc.

Metrics (KQI/KPI) selection is based on CEl solution benchmarking which comes from global
successful projects delivery, and the most common used metrics. The attachment below is the

benchmarking for reference:

Version 1.2
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The following tables have the selected matrices per CJ.

Metrics Name (Browsing)

Weig

ht

Goo Averag

e

Wors
t

denomin
ator

Diff

riteria

7.00 ABS(Difference-(Value-
Average of page_response_succ_rate % 100 0 100 0 100 Good)/(Worst-Good)))
7.00 3465 3465 ABS(Difference-(Value-
Average of avg_page_response_delay % 0 9 34659 9 0 Good)/(Worst-Goo
Average of page_browsing_succ_rate 7;)0 100 0 100 0 100 ABS(Difference- (4g
0
. 7.00 1024 1024
Average of avg_page_browsing_delay % 0 6 102446 6 0
8.00 1
Average of page_download_throughput % 0606 0 16600 16060 0
b
6.00
Average of ms_ack_fst_get_delay % 0 4030 4030 4030 0
0
Average of srv_ack_fst_data_delay 6;30 0 16912 16129 16912 0
b
12.0 1993 1993 (Difference-(Value-
Average of tcp_syn_2_syn_ack_delay 0% 0 4 19934 2 Good)/(Worst-Good)))
12.0 ABS(Difference-(Value-
Average of tcp_syn_ack_2_ack_delay 0% 0 7857 7857 7857 Good)/(Worst-Good)))
6.00 ABS(Difference-(Value-
A f t tt 0 1 1
verage of server_tcp_r % 8310 8310 Good)/(Worst-Good)))
. 6.00 ABS(Difference-(Value-
Average of client_tcp_rtt % 0 5094 5094 0 Good)/(Worst-Good)))
. 8.00 ABS(Difference-(Value-
Average of client_dI_tcp_pkt_lost_rate % 0 100 0 Good)/(Worst-Good)))
ABS(Difference-(Value-
Average of server_dl_tcp_pkt_loss_rate 1 0 Good)/(Worst-Good)))
‘ .
Metrics Name (Streaming) e bl ety Criteria
e | ator
Average of Video Streaming Start ‘ 100 0 100 ABS(Difference-(Value-
Success Rate Good)/(Worst-Good)))
. . 111 4110 ABS(Difference-(Value-
Average of Video Streaming Start Delay 411038 38 0 Good)/(Worst-Good)))
Average of Video Streaming Plays 100 0 0 ABS(Difference-(Value-
Disconnection Rate Good)/(Worst-Good)))
Average of Video Streaming Stall 7 7 0 ABS(Difference-(Value-
Frequency Good)/(Worst-Good)))
Average of Video Streaming Normalized 100 1 0 ABS(Difference-(Value-
Stall Time(%) Good)/(Worst-Good)))
. 3415 ABS(Difference-(Value-
Average of Streaming Throughput 34155 5 0 Good)/(Worst-Good)))
1684 ABS(Difference-(Value-
1684
Average of ms_ack_fst_get_delay p- 9 6849 9 0 Good)/(Worst-Good)))
6.00 ABS(Difference-(Value-
Average of srv_ack_fst_data_delay % 0 3011 3011 3011 0 Good)/(Worst-Good)))
12.0 ABS(Difference-(Value-
A f 2 k 0 164 164! 164!
verage of tcp_syn_2_syn_ack_d 0% 645 645 645 0 Good)/(Worst-Good)))
12.0 ABS(Difference-(Value-
Average of tcp_syn_ack ‘a . 0% 0 9452 9452 9452 0 Good)/(Worst-Good)))
6.00 ABS(Difference-(Value-
Average of server_tcpprt % 0 7469 7469 7469 0 Good)/(Worst-Good)))
. 6.00 ABS(Difference-(Value-
A fcl 0 194 194 194
verage of ¢ |ent_tc£ " 940 940 940 0 Good}/(Worst.Goodl)
. . 9.00 ABS(Difference-(Value-
Average of clie g' cp_pkt_lost_rate % 0 100 100 1 0 Good)/(Worst-Good)))
Metrics Name (Voice) R S Criteria
e ator
. 30.0 ABS(Difference-(Value-
9 1
% Call Setup Success Perceived 0% 00 0 100 0 100 Good)/(Worst-Good)))
L 10.0 ABS(Difference-(Value-
# Seconds per Call Origination 0% 500 1500 1500 1500 0 Good)/(Worst-Good)))
X 30.0 ABS(Difference-(Value-
% Calls D d P d 1 1 1
% Calls Dropped Perceive 0% 0 00 00 0 Good)/(Worst-Good)))

Version 1.2
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o | o | o | w0 | o
% Location Area Update 5;/000 100 0 100 0 100 éizg';(fev\;s:‘:teé;’;‘;;
% Handover Success Rate 5'020 100 0 100 0 100 giz(d'))';(f\i;s:s‘;eé;’;‘;;
Metrics Name (SMS) V\lhz-:‘tig Ggo szrag W:rs deg:or:]in ‘ T

% SMS Origination Success

35.0

ABS(Difference-(Value

0% Good)/(Worst-G
# Seconds SMS Origination 1;7)0 giz(dD)Zf\:;enc lue)—
0
% SMS Termination Success 3;)0 ABS(Diff lue-
6
15.0

# Seconds SMS Termination

Metrics Name (Overseas)

# Roaming Registrations rejected

0%
Weig
ht

Averag
e

denomin
ator

# Roaming charge notifications

od)/{M/orst-Good)))

Criteria

Difference-(Value-
Good)/(Worst-Good)))
ABS(Difference-(Value-
Good)/(Worst-Good)))

# of Notifications of commencement

ABS(Difference-(Value-
Good)/(Worst-Good)))

Number of Notifications 80% reached

Number of Notifications 100% reached

ABS(Difference-(Value-
Good)/(Worst-Good)))

ABS(Difference-(Value-
Good)/(Worst-Good)))

# notifications to Normal roaming rates
Metrics Name (Roaming Bundle)

% Recharge Success

Averag
e

# Seconds Recharge
Metrics Name (Prepaid Recharge)

% Recharge Success

# Seconds Recharge
Metrics Name (Mobile Setup)

% Account Subscription Activation Success Rate

Wors | denomin Diff
ator

&
y |

|

ABS(Difference-(Value-
Good)/(Worst-Good)))

Criteria

ABS(Difference-(Value-
Good)/(Worst-Good)))

ABS(Difference-(Value-
Good)/(Worst-Good)))

Criteria

ABS(Difference-(Value-
Good)/(Worst-Good)))

Averag

denomin
ator

ABS(Difference-(Value-
Good)/(Worst-Good)))

Criteria

ABS(Difference-(Value-
Good)/(Worst-Good)))

# Time to Activate Account Subscription -
Overview

ABS(Difference-(Value-
Good)/(Worst-Good)))

# Time to Activate Service - Overview

ABS(Difference-(Value-
Good)/(Worst-Good)))

- 5.00 ABS(Difference-(Value-
# A f
Seconds Activation for Order o No % Good)/(Worst-Good)))
- 15.0 ABS(Difference-(Value-
oy
% Order Activation Succeg R 0% Good)/(Worst-Good)))
% Mobile Number Used 0.00 ABS(Difference-(Value-

Hours

Averag
e

denomin
ator

Good)/(Worst-Good)))

Criteria

ABS(Difference-(Value-

make_change__ 100 0 100 0 100 Good)/(Worst-Good)))
. . ABS(Difference-(Value-

oy
% Service Cessation Compliant Good)/(Worst-Good)))
# Seconds to Activate Service, from Request to ABS(Difference-(Value-
Activation Good)/(Worst-Good)))
20.0 2594 2594 ABS(Difference-(Value-
make_change_delay 0% 1 56 259456 6 1 Good)/(Worst-Good)))

Version 1.2
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Wors
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ABS(Difference-(Value-
Good)/(Worst-Good)))

Criteria

o | w0 [ o | we |Mueeeiae
# Seconds Bill Payment 30(;0 1 ABS(Difference-(Value-
b

2.4.

Top Application

Criteria

COMMUNICATION

COMMUNICATION

COMMUNICATION

SHOPPING

COMMUNICATION

sociAL

SHOPPING

COMMUNICATION

sociAL

ENTERTAINMENT
soam
SHOPPING
To0tS

ARCADE
SHOPPING

oots

Top 20 for all Application Top 10 Social Application

Snapchat

Instagram In

|ec

Facebook

#,  BIGO LIVE - Live Stream

FindNow Rate

Facebook Lite

musically musically

Saudi phone book & Caller Id h-World

NumberBook- Caller ID & N
Block social

meo A

Live.me - video chat and trivia  Live.me
game Broadcas

4}

Top App’s Selection Criteria

Top 10 App traffic based

App Name Rank
YouTube 1

Snap Chat

Facebook

Instagram

|—WhatsApp

Google Common

AppStore
Twitter

o |02 [ [o o1 [ oo Joa

PlayStation

ITunes

5]

yuim o

Google

=

Google Duo

Good)/(Worst—Goo&

0 O
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Top 15 Application

We select the top 15 application based on the must contributed Apps used by the costumer to reflect the user experience per Aps, also we consider the traffic of each one

£

(1] Tube

@

®

,
Go gle & iTunes
-
(
- :
Google Duo Q
Application Name g ood Average o De erato B eria Data Type
DL_Throughputownload throughput 12.00% Max - Value / Max - Min Value
ms_ack fst get dela 9.00% Worst - Value / Worst - Min Value
rv_ack fst data dela: 9.00% Worst - Value / Worst - Min Value
cp_syn_2 syn_ack_dela: 15.00% Worst - Value / Worst - Min Value
cp_syn_ack 2 ack_dela 15.00% Worst - Value / Worst - Min Value
server_tcp_rtt 9.00% Worst - Value / Worst - Min Value
client_tcp rtt 9.00% Worst - Value / Worst - Min Value
client_dl tcp_pkt lost rate 11.00% 100 - value Percentage
rver_dl_fc; kt loss_rate 11.00% 100 - value Percentage
100.00%

Youtube

Goo
d

Avera Wor

ge st tor

denomina  Di

i

Blank
Value

Criteria

Raw Data
Type

DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % . Good)/(Worst-Good)))

ms_ack_fst_get_delay 9.00% ‘ ggz(dlj)i/f(fi\; s::fé(\,/;u) )e)' Value
srv_ack_fst_data_delay 9.00% ‘ 22@%;@2352!23;; Value
tcp_syn_2_syn_ack_delay 15%00 \ ézzgi/f(ffvfgc:é:;g;; Value
tcp_syn_ack_2_ack_delay 15%00 ‘ ' ggz?)i/f(f\i;:gc:é:;g; ;' Value
server_tcp_rtt 9.00% {"\ gii(dlj)i/f(ﬂev\;zgcfé;/c?g;;- Value
client_tcp_rtt 9.00% )+ ggzg:;i/f(w:lc:ézzg;;' Value
client_dl_tcp_pkt_lost_rate 11%00 giig;@s&iﬁ::&;; Percentage
server_dl_tcp_pkt_loss_rate 11%0 gii(dlj)i/f(ﬂev\;zgcfé;/c?g;;- Percentage

snanchat Goo | Avera Wor | denomina  Di Blank e Raw Data
2 d ge st tor ff Value Type
DL_Throughputownload_thr ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good)))
o ABS(Difference-(Value-
ms_ack_fst_get_delay 9.00% Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
srv_ack_fst_data_delay 9.00% Good)/(Worst-Good))) Value
15.00 ABS(Difference-(Value-
tcp_syn_2_syn_ack_delay % Good)/(Worst-Good))) Value
15.00 ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
server_tcp_rtt 9.00% Good)/(Worst-Good))) Value

Version 1.2
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Facebook

Weigh

Goo

Wor | denomina

. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. 11.00 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Good)/(Worst-Good))) Percentage
11.00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage
100.0

Criteria

Avera  Wor ‘ denomina

DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good))
o ABS(Difference-(Va
ms_ack_fst_get_delay 9.00% Good)/(Worst-G Value
ABS(DifferencesfV
0
srv_ack_fst_data_delay 9.00% Good)/(Wor%)) Value
15.00 ABS(Diffe e-(Value-
tcp_syn_2_syn_ack_delay % ood)) Value
15.00 2-(Value-
tcp_syn_ack_2_ack_delay % orst-Good))) Value
server_tcp_rtt 9.00% N cence-(value- Value
—tepd SRR ["Good)/(Worst-Good)))
. o Difference-(Value-
client_tcp_rtt 9.00% 500d)/(Worst-Good))) Value
. 11.00 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Good)/(Worst-Good))) Percentage
11.00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage
100.0
0%

Weigh Goo o
Instagram Criteria
e pd ) g st tor
DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % S Good)/(Worst-Good)))
o ‘. ABS(Difference-(Value-
ms_ack_fst_get_delay 9.00% | Good)/(Worst-Good))) Value
o - " ABS(Difference-(Value-
srv_ack_fst_data_delay 9.00% 4( *\i Good)/(Worst-Good))) Value
15.00 s, ABS(Difference-(Value-
tcp_syn_2_syn_ack_delay % ( » Good)/(Worst-Good))) Value
15.00 ) \ ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % )17 > Good)/(Worst-Good)) Value
ABS(Difference-(Value-
0
server_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. 0 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate G D Good)/(Worst-Good))) Percentage
00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate | .‘% Good)/(Worst-Good))) Percentage
100.0
0%

IS
-

WhatsApp

Weigh
t

Goo
d

Avera  Wor | denomina
ge st tor

Di
ff

Blank

Criteria
Value

Raw Data
Type

DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good)))
ABS(Difference-(Value-
0
ms_ack_fst_get_delay 9.00% Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
srv_ack_fst_data_delay 9.00% Good)/(Worst-Good))) Value
Version 1.2 14
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. 15.00 ABS(Difference-(Value- Value
e e Yy % Good)/(Worst-Good)))
15.00 ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
server_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. 11.00 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Good)/(Worst-Good)))
11.00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage
100.0 ®
0%

denomina i o Raw Data
Criteria
tor Type

Weigh Goo
t d

Google_Common B e

DL_Throughputownload_thr 12.00
Value
oughput %
ms_ack_fst_get_delay 9.00% Value
srv_ack_fst_data_delay 9.00% Value
15.00 Difference-(Value-
tcp_syn_2_syn_ack_delay % 500d)/(Worst-Good))) Value
15.00 W" ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
server_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. 11.00 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Good)/(Worst-Good))) Percentage
11.00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good)) Percentage
100.0
®
Weigh Goo Avera Wor denomina Di L Raw Data
AppStore Criteria
d st tor i Type
DL_Throughputownload_thr 12.00 . ,\ ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good)))
ABS(Difference-(Value-
0 . \
ms_ack_fst_get_delay 9.00% y\, 2 Good)/(Worst-Good)) Value
ABS(Difference-(Value-
0
srv_ack_fst_data_delay 9.00% Good)/(Worst-Good))) Value
15. ABS(Diff -(Value-
tcp_syn_2_syn_ack_delay 5.0 S(Difference-(Value Value

ABS(Difference-(Value-

Good)/(Worst-Good))) Value

server_tcp_rtt

@I Good)/(Worst-Good)))
0 ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay Good)/(Worst-Good))) Value

ABS(Difference-(Value-

i .009 Val
client_tcp_rtt 9.00% Good)/(Worst-Good))) alue

. 11.00 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Good)/(Worst-Good))) Percentage

11.00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage
N d 100.0
0%

Weigh Goo Avera Wor | denomina Di Blank Raw Data

Criteria

TR t d ge st tor ff Value Type
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DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good)))
ABS(Difference-(Value-
0
ms_ack_fst_get_delay 9.00% Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
srv_ack_fst_data_delay 9.00% Good)/(Worst-Good))) Value
15.00 ABS(Difference-(Value-
tcp_syn_2_syn_ack_delay % Good)/(Worst-Good))) Value
15.00 ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % Good)/(Worst-Good))) ue
o ABS(Difference-(Value-
server_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) @ Value
. 11.00 ABS(Difference-(Val
client_dl_tcp_pkt_lost_rate % Good)/(Worst-G Percentage
11.00 ABS(Differenc
server_dl_tcp_pkt_loss_rate % Good)/(Worst&Bood) Percentage
100.0

Weigh  Goo | Avera  Wor Denimaera Di Blank Criteria
Lt [ d |l ge || st | tor | ff || Value

PlayStation

DL_Throughputownload_thr Value
oughput % 5
o ABS(Difference-(Value-
ms_ack_fst_get_delay 9.00% Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
srv_ack_fst_data_delay 9.00% Good)/(Worst-Good))) Value
15.00 ABS(Difference-(Value-
tcp_syn_2_syn_ack_delay % Good)/(Worst-Good))) Value
15.00 ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0
server_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. 11.00 ABS(Difference-(Value-
client_dI_tcp_pkt_lost_rate % Good)/(Worst-Good))) Percentage
11.00 " ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % # ’ Good)/(Worst-Good))) Percentage
105).0 /" .
0% ~A\ -
-
A -

Raw Data
Type

Avera Wor | denomina  Di Blank
ge st tor ff Value

Itunes Criteria

DL_Throughputownload_thr ABS(Difference-(Value- Value
oughput Good)/(Worst-Good)))

ms_ack_fst_get_delay giigi/f(fev\/rsgf(—,‘(;/jg;;- Value
srv_ack_fst_data_delay éiz(dt;i/f(f\i/rsgc:é:;m_ Value
tcp_syn_2_syn_ack_delay 15%00 gizg:;i/f(fjvr:;fg::g )e)' Value
tcp_syn_ack_2_ack_delay 15%00 éiigﬁ;@jgjgjg;; Value
server_tcp_rtt 9.00% égzng\zrs;c:g;/jg;; Value
client_tep_rtt 9.00% éii ;[;Zf\fvrjgcteé;’j;‘;; Value
client_dl_tcp_pkt_lost_rate 11%00 éiz(d[;i/f(f\i;s:::g:jg;;' Percentage
server_dl_tcp_pkt_loss_rate 11%00 égzng\zrs;c:g;/jg;; Percentage
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Raw Data
Type

DL_Throughputownload_thr ABS(Difference-(Value-

oughput % Good)/(Worst-Good)))

ms_ack_fst_get_delay 9.00% ggzgj)i/f(f&;s:sfg:;g;;'
srv_ack_fst_data_delay 9.00% éizg;ﬁsgfg:ﬂ;g Value
tcp_syn_2_syn_ack_delay 1';00 éizgj)i/f(f\i;s:ﬁé:;g;;' ® Value
tcp_syn_ack_2_ack_delay 15%00 gizgﬁxsgiva Value
server_tcp_rtt 9.00% gizg'/f(fj\;s:‘%» Value
client_tcp_rtt 9.00% ABS(Diff filge. oodl;;' Value
client_dl_tcp_pkt_lost_rate 11%00 e G(thl:ll;;)- Percentage
server_dl_tcp_pkt_loss_rate 11%00 K o d‘ff\f\;:g?éc\)/;l;;_ Percentage

Share iT

100.0
0%

Blank
Value

Goo | Avera Wor | denomina  Di

Criteri
d ge i tor P riteria

Raw Data
Type

DL_Throughputownload_thr ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good)))
ms_ack_fst_get_delay 9.00% éiig;@ggﬁéﬁgg Value
srv_ack_fst_data_delay 9.00% éiig;@ggﬁéﬁgg Value
15.00 ABS(Difference-(Value-
tcp_syn_2_syn_ack_delay % Good)/(Worst-Good)) Value
15.00 ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % Good)/(Worst-Good))) Value
ABS(Difference-(Value-
0 3
server_tcp_rtt 9.00% 4{2‘ *\i Good)/(Worst-Good))) Value
. o . ABS(Difference-(Value-
client_tcp_rtt 9.00% ( ’\ Good)/(Worst-Good))) Value
) 11.00 - \ ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Y\, 2 Good)/(Worst-Good)) Percentage
11.0 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage
100.0
0%

Google Duo

Blank
Value

Goo | Avera Wor | denomina  Di

d ge st - P Criteria

Raw Data
Type

DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good)))

ms_ack_fst_get_delay 9.00% éizsjlj)i/f(mv\;zgfé:jg; ;- Value
srv_ack_fst_data_delay 9.00% éiz(dD)i/f(f\i;s:::g:jg;;' Value
tcp_syn_2_syn_ack_delay 15%00 232%2@;;2:22; )e)> Value
tcp_syn_ack_2_ack_delay 15%00 éiz(dD)i/f(f\‘/evrs;c:(;‘(ng; ;’ Value
server_tcp_rtt 9.00% giig'}{&fge‘;‘\)’;‘;; Value
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Weigh

Goo

Wor | denomina

. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. 11.00 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Good)/(Worst-Good))) Percentage
11.00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage
100.0

Criteria

DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % Good)/(Worst-Good))
o ABS(Difference-(Va
ms_ack_fst_get_delay 9.00% Good)/(Worst-G Value
ABS(DifferencesfV
0
srv_ack_fst_data_delay 9.00% Good)/(Wor%)) Value
15.00 ABS(Diffe e-(Value-
tcp_syn_2_syn_ack_delay % ood)) Value
15.00 2-(Value-
tcp_syn_ack_2_ack_delay % orst-Good))) Value
Difference-(Value-
0
server_tcp_rtt 9.00% WGoo0d)/(Worst-Good)) Value
. o Difference-(Value-
client_tcp_rtt 9.00% 500d)/(Worst-Good))) Value
. 11.00 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate % Good)/(Worst-Good))) Percentage
11.00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage
100.0
0%

Weigh  Goo | Avera  Wor ‘ denomina o
Criteria
ge st tor
DL_Throughputownload_thr 12.00 ABS(Difference-(Value- Value
oughput % S Good)/(Worst-Good)))
o ‘. ABS(Difference-(Value-
ms_ack_fst_get_delay 9.00% » k Good)/(Worst-Good))) Value
o o~y ABS(Difference-(Value-
srv_ack_fst_data_delay 9.00% ( \ Good)/(Worst-Good))) Value
15.00 '\%\ ABS(Difference-(Value-
tcp_syn_2_syn_ack_delay % ( Good)/(Worst-Good))) Value
15.00 }? \ ABS(Difference-(Value-
tcp_syn_ack_2_ack_delay % Y > Good)/(Worst-Good)) Value
ABS(Difference-(Value-
0
server_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. o ABS(Difference-(Value-
client_tcp_rtt 9.00% Good)/(Worst-Good))) Value
. 0 ABS(Difference-(Value-
client_dl_tcp_pkt_lost_rate Good)/(Worst-Good))) Percentage
00 ABS(Difference-(Value-
server_dl_tcp_pkt_loss_rate % Good)/(Worst-Good))) Percentage

A
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2.5. Subjective and Objective Analysis and Modeling
2.5.1. Modeling Results

Objective CJ Metrics of Huawei SEQ and are used as the input of the model, and the output C ore
ranges from 1 to 100, after a CEl score (per Metric per user per Hour) is generated, lifecycle s el
of CEl can be measured for each user.

F_ .
CE Score of Each Metric per hour Experience Level
T-CEl score > 90 Good
80 < T-CEl score <90 Fair

T-CEl score < 80 Poor &o

®  Converting the value of all metrics to percentage using som@eﬁned / configurable
threshold as shown.

®  Qur calculation based on User per hour per metric.

®  After that we can make aggregation on different di Si

®  All threshold used in our calculation are config le, and it will reflect directly in our T-CEl
result.

®  Different use journeys have different traffi
of the video service in the same period @f t
traffic characteristics can be avoided.

®  Service volume units vary with servj

®  Service volume of a user amgmng
general score should be rela

ies. Compared with the IM service, the traffic
is much higher. After standardization, impacts of

uration/traffic).
ust satisfy the customer group definition, and the

Dealy [ms)
Worst Average . AEBS[DIffrence-[Value-Good)/ [Worst-Good)))

ABS(DIffrence-[Value-Good)/ [Worst-Good) )

Through put [ Mbps)
Average AEBS[DIffrence-[Value-Good)/ [Worst-Good)))

AES[DIffrence-[Value-Good)/(Worst-Good) )

TCP PKT Loss Rate [3)
Worst Average ABS(DIffrence-(value-Good)/ (Worst-Good) )
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2.6. Weighting Criteria
2.6.1. Hour Weighting

Weighting for each hour per day are configurable and should consider below points 0

®  User behavior like (Working hour / Non-working hour)
®  Based on service types (Voice, Data,)
®  Based on application type (Facebook, WhatsApp, Snapchat......Etc. &

CAT Hours ‘ Count of Category Weight per Hour Wight
Cat4 0:00 10 0.4 4.00%
Cat3 1:00 5 0.3 6.00%
Cat2 2:00 8 0.2 2.50%
Cat2 3:00 8 0.2 2.50%
Cat2 5:00 8 0.2 2.50%
Cat2 6:00 8 0.2 2.50%
Cat2 7:00 8 0.2 2.50%
Cat2 8:00 8 0.2 2.50%
Cat2 9:00 8 0.2 2.50%
Cat2 10:00 8 0.2 2.50%
Cat3 11:00 5 0.3 6.00%
Cat3 12:00 5 0.3 6.00%
Cat4 13:00 10 0.4 4.00%
Cat4 14:00 10 0.4 4.00%
Cat4 15:00 10 0.4 4.00%
Cat3 16:00 5 0.3 6.00%
Cat3 17:00 5 0.3 6.00%
Cat4 18:00 10 0.4 4.00%
Cat4 19:00 10 0.4 4.00%
Cat4 20:00 10 0.4 4.00%
Cat4 21:00 10 0.4 4.00%
Cat4 22:00 10 0.4 4.00%
Cat4 23:00 10 0.4 4.00%
» 100.00%
2.6.2. Configurable & changeable Weighting

The Configurable weighting will redistribute the weighting based on the used metrics only as below
criteria.
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Select the blank metrics.

Count blank cells for all metrics.

Sum the weighting (X) for all blank metrics.

Count the remaining metrics which have value.

Distribute the weighting of the blank metrics over the remaining metrics based on the same

percentage. &

®  Take percentage from the remaining weighting (X) based on a new weighting after distsibUting
the weighting of the blank metrics.

®  Sum the output from the above step with the original weight for remaining me%

Sum of Weighting Remaining Weights Metric1 Metric2 Metric 3 Metric 4

Casel | 30% 30% 30% 10%
Case2 30% 30% 30%
Case3 10% 20%
Case4 | 50% 10%

2.6.3. Aggregate by expertisefof Each ICT Journeys to
the CEI

Per user per metric

The aggregation done over metric per user per hour le thé@we can aggregate on different dimension
Per user per CJ
Per service

as following
Per sub-service o

Per customer Segment "\
e

Per customer type d

Per domain \Q
Per technology )"\

Per package e

Per area b

2.7.  Déplaying the CEI Model

®  Configurethe CJ Metrics, weightings, and binning mapping rules determined during CEl
g in the system.
(] stem automatically calculates the CEl and QoE in the specified dimension periodically.
e the T-CEIl Dashboard to periodically monitor service experience of users and identify users
nd cells with poor service experience.
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2.8. CEl Dashboard

The CEl Dashboard is an independent visualization module developed Using Table to present the result,
The CEl Dashboard reflects service experience of each ICT journey during the whole customer lifecycle.

®  Show the percentages of users with good, fair, and poor service experience in each Iif%Ie

stage.
®  Show T-CEl per user per metric per day Q
®  Show T-CEl per user per Cl/service/sub service per day
®  Show T-CEl per Customer Segment per metric per day
®  Show T-CEl per Customer Segment per CJ/service/sub service per day
®  Show T-CEl per Customer type per metric per day
®  Show T-CEI per Customer type per Cl/service/sub service per day K
®  Show T-CEl per EBU/CBU per metric per day
®  Show T-CEl per EBU/CBU per CJ/service/sub service per day
®  Show T-CEl per Package per metric per day
®  Show T-CEl per Package per Cl/service/sub service per day Q
ocal O e Pe e ed d e ocal O e Pe e ed d Drop ocal O e d 0 e () ocal O e Pag g e
100.0% 100.0% 100.0% 100.0%
e 80.0% 85.0% 88.8% 85.2%
0.0% 0.0% 0.0% 0.0%
er 4 100.0% 100.0% 100.0% 100.0%
80.0% 85.0% 88.8% 85.2%
er6 0.0% 0.0% 0.0% 0.0%
100.0% 100.0% 100.0% 100.0%
er8 80.0% 85.0% 88.8% 85.2%
er9 0.0% 0.0% 0.0% 0.0%
er 10 100.0% 100.0% 100.0% 100.0%
0 . 0 O e Pe e ed Pe e ed op 0] O e P : : e
ate(% ate(% Dela ate(%
P 100.0% 100.0% 100.0% 100.0%
old 80.0% 85.0% 88.8% 85.2%
Bronze 0.0% 0.0% 0.0% 0.0%
z 0.0% 0.0% 0.0% 0.0%

Local Onnet (Customer

Type)
Postpaid
Prepaid

Local Onnet (Segment

Rate(%)

Rate(%)

Local Onnet_Perceived Call Success Local Onnet_Perceived Call Drop Local Onnet_E2E Call Connection

Delay(ms)

Rate(%)

Local Onnet_Paging Success

Local Onnet_Perceived Call Success Local Onnet_Perceived Call Drop Local Onnet_E2E Call Connection Local Onnet_Paging Success
Rate(%)

Rate(%)

Rate(%)

Delay(ms)

(EBU,CBU))
CBU 72.0% 74.0% 75.5% 74.1%
EBU 56.0% 57.0% 57.8% 57.0%

Local Onnet (Package

(Rateplan))

Local Onnet_Perceived Call Success Local Onnet_Perceived Call Drop Local Onnet_E2E Call Connection Local Onnet_Paging Success

Rate(%)

Rate(%)

Delay(ms)

Rate(%.

)
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SAWA DAILY 0.0%
SAWA LIKE 0.0%
SAWA SHARE 0.0%
SAWA POST 100.0%
SAWA STAR 100.0%

Local Onnet (User)

Local Onnet (Customer Treatment)

0.0% 0.0% 0.0%

0.0% 0.0% 0.0%

0.0% 0.0% 0.0%
100.0% 100.0% 100.0%
100.0% 100.0% 100.0%

User 1
User 2
User 3
User 4

User 6
User 7
User 8
User 9

User 10

|
|
|
!
User 5 ‘
!
|
!
|

Platinum

Gold \

Bronze
Silver

Local Onnet (Customer Type)

Postpaid

Prepaid ‘

Number Of SIM T-CEl

100.0%

Number Of User

100.0%

‘ Number Of User T-CEl

5

Local Onnet (Segment (EBU,CBU)) ‘ Number Of User

0\
CEl_Templet_V K X
SX

SAWA DAILY \
SAWA LIKE
SAWA SHARE
SAWA POST
SAWA STAR

Configrable
eighting_V2.xlsx

100.0%

X
o
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3. CEI Enhancement

Below the Major changes done to Enhance the CEl

3.1.

list

Adding new metrics related to the signaling phase.

Segregate the data services into protocols to get different threshold & weights @ch protocol
Add more dimension view like EBU, CBU, ARPU, Device, APN)

Identify initial weight and threshold for each metrics

&

Adding More Metrics

Adding more metrics to consider the signaling phase before accessing (P&,;, as below the matrices

O

Name of Metrics

Formula

Registration SR

—~

Perceived Call Success Rate(%)

ated Call Alertings / Mobile Originated Call Attempts

Perceived Call Drop Rate(%)

Perceived Call Drops + Call Drops After Answer (Non-
RAN)]

E2E Call Connection Delay(ms)

Paging Success Rate(%)

Perceived Call Success Rate(%)

Perceived Call Drop Rate(%)

E2E Call Connection Delay(ms)

d Call Drops]/[Perceived Call Drops + Call Drops After Answer (Non-
RAN)]

E2E Call Connection Total Delay / CALL PROCEEDING Times

Paging Success Rate(%)

F -

Total Paging Responses / First Pagings

Mobile Originated Call Alertings / Mobile Originated Call Attempts

o
A

Perceived Call Drop Rate(%) b

»
Perceived Call Success Rate(%)s \\
Pas

.

[Perceived Call Drops]/[Perceived Call Drops + Call Drops After Answer (Non-
RAN)]

E2E Call Connection Del

E2E Call Connection Total Delay / CALL PROCEEDING Times

[SMS Origination Successful Times]/[SMS Origination Requests]

SMS Origination Su
Rate

[SMS Termination Successful Times]/[SMS Termination Requests]

[SMS Origination Total Delay]/[SMS Origination Successful Times]

[SMS Termination Total Delay]/[SMS Termination Successful Times]

[SMS Origination Successful Times]/[SMS Origination Requests]

ination Success Rate

[SMS Termination Successful Times]/[SMS Termination Requests]

MS Origination Delay

[SMS Origination Total Delay]/[SMS Origination Successful Times]

SMS Termination Delay

[SMS Termination Total Delay]/[SMS Termination Successful Times]

SMS Origination Success Rate

[SMS Origination Successful Times]/[SMS Origination Requests]

Service Fullfillment- New Sim/Customer

Success_rate/total Requests

Service Fullfillment- New Sim/Customer

(order completed time - order submited time)
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Success_rate/total Requests

Service Fullfillment- VAS Activations/Modifications

(order completed time - order submited time)

Service Fullfillment- Bundles
Activations/Modifications

Success_rate/total Requests

Service Fullfillment- Bundles
Activations/Modifications

(order completed time - order submited time)

Service Fullfillment- Pre to Post Migration

Success_rate/total Requests

Service Fullfillment- Pre to Post Migration

(order completed time - order submited time)

Service Fullfillment- Rateplan change

Success_rate/total Requests

Service Fullfillment- Rateplan change

Barring - Service Resume/Blocking

Notifications-Usage

Notifications-Billing

Notifications-Service Activations

Bill Payment: Bill payment to Service Resume

Notification: Bill Payment Notification

ted,Notifications received by Customer)

Attach Success Rate(%)

Success_rate (total Notificatioeer
Attach Succegs Time! es)/Attach Requests(times)*100%

TAU Success Rate(%)

TAU Succes (times)/TAU Requests(times)*100%

RAU Success Rate(%)

Times(times)/RAU Requests(times)*100%

Credit Control Success Ratet(%)

| Success times/Credit Control request times*100%

PS Paging Success Rate(%)

uccess Times(times)/Paging Requests(times)*100%

PDP Activation Success Rate(%)

Success Times(times)/PDP Activation Requests(times)*100%

Time on cell(second)

TCP Connection Success Rate(%)

Server Side Downlink TCP Packet Loss Rate(%) =
7

Time on cell(second)

TCP Connect Successes/TCP Connect request*100%

Server side Downlink loss Packets/Downlink Packets*100%

Server Side uplink TCP Packet Loss Rate(%)s .

Server side upnlink loss Packets/uplink Packets*100%

Client side Downlink loss Packets/Downlink Packets*100%

Client Side Downlink TCP Packet Loss Rate(%) »
W
Client Side uplink TCP Packet Loss Rate@))
>

Client side uplink loss Packets/uplink Packets*100%

E2E Delay(ms)

TCP Connect Delay/TCP Connect Successes

Server Side Round Trip Ti

Uplink Total RTT/Uplink RTT Times

Client Side Round T

Downlink Total RTT/Downlink RTT Times

valid uplink traffic/valid uplink duration

valid downlink traffic/valid downlink duration

Uplink Network Volume

Downlink Network Volume

Time on APP

77

3.2.

Defined Weights Threshold

All weighting and threshold in our calculation sheet are configurable and changeable, following the

initial weight & threshold for each metric
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Baseline
) CBU EBU
Technology Metric Averag Averag
Value Good e Worst Value Good e Worst
78.74 50.00 81.42 50.00
Attach SR % 85.00% 78.74% % % 85.00%
78.85 50.00 54.46
3G PDP SR % 85.00% 78.85% % % 85.00%
98.16 100.00 50.00 99.04 100.00
RAU SR % % 98.16% % % %
84.16 50.00 82.51 50.00
Paging SR % 95.00% 84.16% % % 95.0 .51% %
PS Sienalin 68.73 50.00 56.77 50.00
gnaling Attach SR % 75.00% | 68.73% % % 0%"| 56.77% %
4G 97.64 100.00 50.00 97.90 100: 50.00
TAU SR % % 97.64% % % 97.90% %
97.20 100.00 97.19 100.00 50.00
Paging SR % % 97.20% % % 97.19% %
99.82 100.00 98.89 100.00 50.00
Credit Control Initial SR % % 99.82% % % 98.89% %
Credit Control Update 98.52 100.00 98.88 100.00 50.00
SR % % 98.52% % % 98.88% %
3G Downlink Throughput 1661 2000 166 2208 2000 2208 512
Uplink throughput 339 1000 339 56 380 1000 380 256
FDD Downlink Throughput 6766 3000 512 7140 3000 7140 512
Uplink throughput 2414 256 2797 1500 2797 256
D Downlink Throughput 2689 512 3503 2400 3503 512
D
Uplink throughput 326 256 418 1000 418 256
Client Side Delay 343 500 339 200 339 500
E2E Delay 571 700 525 300 525 700
Server Side Delay 154 100 154 250 149 100 149 250
"
3G Client Side DW pkt losss | 0.03 0.00 0.03 1.50 0.03 0.75 0 1.50
Client Side UL pkt IBL 0.03 0.00 0.03 1.50 0.02 1.50 0 1.50
PS User Server DW p tlbsg \! 0.13 0.00 0.13 1.50 0.05 0.50 0 1.50
Plane et
0.01 0.00 0.01 1.50 0.00 1.25 0 1.50
111 50 111 200 114 50 114 200
229 150 229 350 232 150 232 350
r Side Delay 139 100 139 300 143 100 143 300
FD" lient Side DW pkt loss 0.02 0.00 0.02 1.50 0.03 0.00 0 1.50
ient Side UL pkt loss 0.08 0.00 0.08 1.50 0.07 0.00 0 1.50
Server DW pkt loss 0.27 0.00 0.27 1.50 0.27 0.00 0 1.50
Server UL PKT loss 0.01 0.00 0.01 1.50 0.00 0.00 0 1.50
Client Side Delay 198 120 198 300 174 120 174 300
D E2E Delay 361 120 361 300 374 120 374 300
D
Server Side Delay 161 120 161 300 156 120 156 300
Client Side DW pkt loss 0.04 0.00 0.04 1.50 0.04 0.00 0 1.50
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Client Side UL pkt loss 0.13 0.00 0.13 1.50 0.10 0.00 0 1.50
Server DW pkt loss 0.41 0.00 0.41 1.50 0.20 0.00 0 1.50
Server UL PKT loss 0.01 0.00 0.01 1.50 0.00 0.00 0 1.50
96.55 100.00 50.00 97.50 100.00 50.00

2G Call Success Rate % % 96.55% % % % 97.50% %
97.46 100.00 50.00 97.99 100.00 50.00

3G Call Success Rate % % 97.46% % % % 97. %
s 2G E2E Voice Delay 6379 2400 6379 6600 6578 2400 6600
3G E2E Voice Delay 5491 2000 5491 6000 5741 2000 1 6000
98.59 100.00 50.00 98.63 100. 50.00

2G CS Paging SR % % 98.59% % % 8.63% %
97.21 100.00 50.00 97.26 N 50.00

3G CS Paging SR % % 97.21% % % 97.26% %

3.3. Adding New Aggregation Levels \o

Aggregation Ieve‘ Y
Customer Treatment (Platinum, Gold, Bronze, Silver)

Customer Type (Poymrepaid)
Segment (EBU, CBU)
ARPRy, *
Package (Rateplan)
Location ((mst'er/City/ Kingdom)
Granularity (Day, Week, Month etc.)
T@ehJOISEy (3G, FDD, TDD)
~__APN
Device '(biqartphone,Router,Feature Phone)
APP
"' Roaming (Outbound)

>
S
é\
)
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