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Key Features

« Setup a virtual real-time network simulating 4G-LTE network elements using ‘MAPS™ 4G Wireless Lab
Suite’

« Emulate MME, SGW and PDN GW elements in the LTE eGTP interface

« Supports both Control Plane and User-plane simulation across different interfaces

« Supports Path Management and Tunnel Management procedures over eGTP interfaces

« Massive UE simulation (up to 500000) with Auto generation feature for high density load testing
« Generates and responds to hundreds of UE signaling (Load testing)

» Generates and process GTP-C messages (valid and invalid)

» Supports GTP Traffic (GTP User Plane Data) which includes verification like BERT testing, HTTP traffic
generation capability - requires additional licensing ‘ETH101’

» Option to offload GTP traffic to Gateway (GGSN)- requires additional licensing ‘ETH102’

» High-volume eGTP-u (User Plane) traffic simulation possible with support of ‘Packet Load’ appliance; both
4Gbps and 40Gbps variants are available to suit customer needs
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MAPS™ Protocol Stack

GTP-C

UDP

GTP-C
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S11,S5/S8

Supported Protocols

Standard / Specification Used

S11, S5/S8 Interface

Evolved GTP (eGTP) for EPS

3GPP TS 29.274 v8.0.0 (2008-12)

Evolved GTP (eGTP) for EPS

3GPP TS 29.274 vV9.2.0 (2010-03)




Testing Scenarios

#1 Single Interface Simulation
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Testing Scenarios (Contd.)

#2 Multi Interface Simulation
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Testing Scenarios (Contd.)

#3 Wrap Around Testing

DUT

SIl

|
|

. . 51
EREsE |
LY ] .'_____* :

ETET

|
|
|
,'I

Smartphone

ﬂMAPS““ LTE S1, eGTP Emulators

o ——
b1




eGTP (S11) Configurations

Scenario: MAPS™ acting as MME Scenario: MAPS™ acting as SGW

MAPS™ DUT DUT MAPS™

« MAPS™ LTE eGTP can be configured to act as MME testing SGW and vice-versa

« Capable of initiating the message flow towards opposite element and respond to incoming messages

oaGL

Communications



eGIP (S5 S8) Configurations (Contd.)

Scenario: MAPS™ acting as SGW Scenario: MAPS™ acting as PGW

MAPS DUT DUT MAPS

« MAPS™ - LTE eGTP can be configured to act as SGW testing PGW and vice-versa

» Capable of initiating the message flow towards opposite element and respond to incoming messages
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LTE - eGTP (S11, S5/38) Signaling Scenario
LTE - S11 and S5/S8 interfaces m“ /ﬂ/

signaling scenario (messages

[
|
. I [
between MME, SGW, and . tonnection Setup | \
: : Initial UEMessage, | :
PGW) : : Attach Request > :
Identity Authentication LI Create session:Request

v

|
P Create Session kesponse
1

Initial Context Setup Request

Initial Context Setup Response

Modify Bearer Request
Z 1
l\ﬂodify Bearer Response |

Attach Accept

AN

Connection Reconfiguration

Attach Complete

v
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LTE eGTP Call Generation

Active Calls

A

Call Status

Call Results

|!&, Configurations  Emulator  Reports  Editor  Debug Tools

r
MAPS MME (LTE eGTP RELEASES ) - [Call Generation -CallGenDefault]

Windows Help

Al

8 X

Loading Scripts
and
Profiles

ML

Message Sequence

[ o T — . i 1 i & LY LY LY 1]

QL RBR| VY s 26O | I

= —

BECTIE 8@

Sr.. S cript Mame | Prafile | Call Info | ScriptExec:L'tion | Status I | Events I Fesult | Total lterations | Completed lterations

| Stat | IONTERMINATED IR T R T |
: Start ION-TERMINATED Mane 1]
511 5essionContral.gls Start Maone Unknown 1 0
4 5115 ezzionControl.glz Start Mone Unknown 1 ]
— ]
[ add | Delete | nsert | mefresh | start | startal| stop [w| stopal [w| abort | abortall
Save I Column \widh  —— F——— [~ Show Latest
Find
ME SGW
efTP Layer =
_ DDDD Versj.qn - i np_c
. 0000 Piggybacking (F) = .0.... No piggyvbacked message
‘ Create Session Fesponse 11:25:54 340000 0000 TEID = _...1... TEID Present
T 0001 Message Type = 00100000 Create Session Reguest
M odify Bearer R equest 0002 Message Length = 238 (x00EE)
P 11:25:54. 340000 0004 Tunnel Endpoint Identifier = 0 (x00000000)
Modify Bearer Responze 0008 Sequence Humber = 0 (x000000)
— f g 2 11:25:54.362000 HST =
Delete S ession Fequest 000C Information Element Id = 00000001 Intermational Mokile St S
a Pl 11:27:54.353000 000D Length = B (x0008)
. 000F Instance = ....0000 ()
> Delete Session Response 11:27-54.379000 IMSI = 001013012041€31
T MSISDN =
0012 Information Element Id = 01001100 MSISDH
— 001% Length = 5 (x=0005)
001E Instance = ....0000 (M
MSISDH = 3012041&31
User Location Info (ULI) =
—

| Scripts kaageSeq.lem:e/( Event Config >\ Script Flow /

@ Initialisation Errors

| @ ErrorEvents

| ® Captured Errors

| @ Link Status Up=0D¢
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LTE eGTP Incoming Call Reception

MAPS Serving GateWay (LTE eGTP RELEASES ) - [Call Reception] - O x
4 Configurations Emulator Reports  Editor Debug Tools Windows Help - &8 X C ”
: : a
f = ) " T 3 & Y Y . n S
AR Y RIEE i IR E— Resul
esults
SrMo | Script Mame | Prafile | Call Info | Script Erecution | Statuz | Events | Eventz Profile | Results
1 Fath Management Procedures. gls — ECHO-RESPOMSE-RECEIVED send Echo Reguest Pass
2 5115essionControl. gls 5511 Profile0001 Ik 51:,00101 301 2041631 Completed SESSION-TERMIMATED Hone Faszs
3 5115essionControl. gls MS511Profile0002 IMS1:,00101 301 2041632 Camnpleted SESSION-TERMIMATED Mone Pazs
4 S115essionControl. gls MSS11Profil0007 IM51:,001071 301 2041631 Completed SESSION-TERMIMNATED Mane Pass
F 5 {Contral.gls IM51: 001 01 301 2041632 Completed SESSION-TERMINATED Mone |
1 |
| Stop I Stop Al | Abart | Abart Al | ¥ show Records [ Select Active Call [~ Auto Trash  Trash | I
I Save | Column width ~ —— f———— [ Show Latest I
Fird |
MME S n .
eGTP Layer =
0000 Version = 0ld..__. ETE-C —
B T 0000 Piggybkacking (F) = ...0.... Ho piggybacked message
reate Session Response . 0000 TEID = __..1... TEID Present
‘ U2 3eealll 0001 Hessage Type = 00100000 Create Session Regquest
Modify Bearer Reguest 0002 Message Length = 238 (x00EE)
Message < P 11:2554.352000 |||300% Tunmel Endpoint Identifier = 0 (x00000000)
Modifu B =] 0008 Sequence HNumber = 0 {(x000000)
Sequence 4 P SRR TR 11.25:54.352000 ST - Decode
Bl Seadim Blee 000C Information Element Id = 00000001 International Mobile Subscriber Ider
£ Poi 11:27:54.368000 |[|000D Length = 8 (x0008) >~ Message
. J00F Instance = ___.0000 {d0)
‘ Delete Seszion Response 11:27-54 958000 IMST = 001l012012041632
R MSISDN =
\ 00182 Information Element Id = 01001100 MSISDN
001% Length = 5 (=0005)
J01E Instance = ___.0000 {d0)
MSISDN = 3012041¢32
User Location Info (ULI) = J
0021 Information Element Id = 01010110 User Lacation Info (ULI!
; Scripts % Message hlenr.:e/( Event Corfig }\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=0 Down: 4-
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Testbed Configuration

MAPS MME (LTE eGTP RELEASED ) - [Testbed Setup -TestBedDefault]

K| Configurations Emulator Reports

Editor

Debug Tools Windows Help

- 0 X

LYY T _ FIIEE I
HE L]
Cenfig Value v Enable
B MME Cenfiguration
- Traffic Adapter Index 1
H=l MME 1
L3 MME1
MME IP Address 192,168.12.82
MME Port 2124
=| PLMMN Identities
|: Mobile Country Code 001
Mobile Network Code 0
=l SGW Configuration
I: SGW IP Address 192,168.12.83
SGW Port 2124
~  eNB IP Address for Traffic 192.168.12.82
~ QTP Port For Traffic 2152
H=l Traffic Parameters
Traffic Enable
Packetload Traffic Type HTTP Traffic
Packetlocad Management |P Address 192.168.30.99
PacketLoad Traffic Mode GTP To GTP
- End User Configuration M5_Profilesaml
- Type Of UE Smulation Profiles

SV FileMame
U=l Auto Generated Users Info
Mo Of Users To Be Simulated
Starting IMSI
MSISDM
IMEI

Auto Generated End User Configuration

C\Program Files\GL Communicaticns Inc...

400000000

001013012041631

3012041631

359877068325248
AutoGeneratedUser_Profilesxml

sart |

Edit |

@ Initialisation Errors

| @ Errol g
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Profile Configuration

MAPS MME (LTE eGTP RELEASES ] - [Profile Editor -MS_Profiles]

B Cenfigurations Emulator Reperts Editor Debug Tocls  Windows Help

- & X

. = 2 5 . . Fal
LS RILE L IEXEY BFRIEEACIe
HE . 9
# Profiles (Edit-F2] ~ | Config Value v Enable
1 MSProfile0001
2 MsProfilenonz =) Mobile Identity
IMSI 001013012041637
3 MsProfile00n3 IMEI 359877068325248
4 MSProfile0ood MSISDM 3012041631
5 MSProfile000s H=l User Location Information
|: Tracking Area Code 0003
6 MSProfile000s Cell Identity 1
7 MsProfile00n? I PDN Type Value IPvd
8 MSProfile0nos =l Remote Server
i - Access Point Name default
3 MPronleos L Remote Server Address 192.168.1.149
10 MSProfile0010 L Remote Server Address IPVE 2001:1001:3001:4001:500...
11 MsProfien01l — RATType EUTRAN
13 MSProfienoiz H=l ESM Message Parameters
reme I ERABId 1
13 MsProfile0n13 I Default Bearer Id 5
14 MSProfileon 14 - Dedicated Bearer Id 14
15 MSProfie0n1s H+ Bearér LeveIIQOS Parameters
H=l Mobile Traffic Parameters
16 MSProfile0n 16 L TCP Serverlp 192.168.15.80
17 MSProfiled0i7 - TCP port for HTTP 20
18 MSProfle0nia ~ Transmission Type Once
- Start File Count 1
18 MsProfile0013 I Traffic File Name www.etsi.org
20 MSProfile0020 I~ File Count For Concurrent and Sequential 3
31 MSProfledzi I File Playback Count 1
- T File For Once Transmission From List 5
22 MsProfile0022 L 05 Socket Disable
23 MsProfile0023 = Traffic Type MobileTraffic Add I STt Delete
U+l PacketCheck Traffic Parameters
24 MSProfile024 pmpe,ﬁesl
Insert Delete Clear -
@ |Initialisation Errors | @ Error Events | @ C 2
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Customizations - Call Flow (Scripts)

& ScriptEditor - [C:\Program Files\GL Communications Inc\MAPS-LTEeGTPA\MAPS\LTE eGTPA\RELEASER\Serving G...  — O X
& File View Edit Shortcuts

Tools Help - 8 X

S11SessionControl* b X

- Unbind
- Load Profile
- Start Timer
Stop Timer
; . Stop Retransmit Tir
-Conditional & Flow Con
(- Variable
- Maps CLI
~ Logs / Comment
Init
&) Child Script
~ DataBase
- Send Report
?~Resume

-Utility Functions

Ready

W OO -Jon . N =

NN NN = e
W N = O WO b OON=O

24
25
26

//ttt*ttttxtt3'8tttxtxttttthnitializing parametersxxxxxxxx*xzxtxtxx1A
LTEeGTPScriptId = "Null" ;
MsgHandler:"eGTPMessageHandler"”;
Traffic = "Unsuccessful”;
ProfileLoaded=0;

TxCount=0;

RxCount=0;

File TxCount=0;

File RxCount=0;
TrafficState="Null";
UEStatus="idle";

"LTEeGTPInitialization”:
SequenceNo=0;
IsReception=1;
LTEeGTPScriptId = "LTEeGTP";
INSIStr="INSI:";
LogictiveCallInfoTimeOut = (_SessionDurationTimeOut + 120000):
starttimer LoglctiveCalllInfoTimer LoglctiveCallInfoTimeOut msec:
StartChildScript (LTEeGTPScriptlId,"LTEeGTP","SessionCreationSll.
waitc;

//ttttttttxt*8'Rxttxtttxtxtx**ttttttttﬂtt"tsll procedures Section SC&I
"OnCreateSessionRequest” (INSI, GTPVersion,eNBTrafficIPAddress, eNBDats
KeyIdentifier: IMSIStr, IMSI;

Status = "CREATE-SESSION-REQUESTED"; N
>

Line Count - 284 | Line : 12 Col : 1 | [NU
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Customizations - Protocol Messages

s Message Editor - CreateSessionRequest —_ 0O X
File View Direction Tools Help
W 2 X
Frame No || & eGTP -
1 Mersion |Cteate Session Request = 32 ;I
- Pigaybacking (P)
TEID Crea.te Session Response = 33
Modify Bearer Request = 34
Modify Bearer Response = 35
- Message Length Delete Session Request = 36
Tunnel Endpoint |dentifier g Pnflete Sﬁssg?n l?esp;nse = t37 -
ASacgamoca Bt Change Noliicaion Feponse = 39
< Modify Bearer Command = 64
============ eGTP Layer ============ A
0000 Version BLO. s e GTP-C
0000 Piggybacking (P) ...0.... No piggybacked message
0000 TEID ....l... TEID Present
0001 Message Type 00100000 Create Session Recquest
0002 Message Length 227 (x00E3)
0004 Tunnel Endpoint Identifier 1l (x00000001)
0008 Secuence Number 1 {x000001)
IMSI
000C Information Element Id 00000001 International Mobile Subscriber Identity (]
000D Length 5 (x0005)
000F Instance ....0000 (0)
IMSI 9480010087
MSISDN
0015 Information Element Id 01001100 MSISDN
0016 Length 5 (x00085)
0018 Instance ....0000 (0O)
MSISDN 9480010087
User Location Info (ULI)
O0lE Information Element Id 01010110 User Lacation Info{ULI)
001lF Length 34 (x0022) N
< > |« >
Ready  INUM | /4
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Incoming Call Handler Configuration

24 MAPS MME (LTE eGTP RELEASES ) - [Incoming Call Handlers Configuration - default] — =4
X Configurations Emulater Reports  Editer  Debug Toels  Windows  Help - &8 X
. — _ ; 1 e e 1] 4
FBsse@R|CE s L00O
Mezzage Mame | Script Mame Scripts
Lreate Seszion Heguest 5115eszionControl.gls 5115eszionControl.gls ¥ Sequence
Echo Request Fath Management Procedures. gls
" Random
Up |
annl
L4 >
< > sdd | Delete |
Add Delete Apply Scripte | Clear Scripts
@ Initialisation Errors | @ Error Events ‘_._.;,-:

17



Bulk Call Generation

MAPS MME (LTE eGTP RELEASES ) - [Call Generation -511_BulkCall] — O *
|%; Configurations  Emulator Reports  Editor  Debug Tools  Windows  Help - 8 x
[P — ) ; | i @ L L L 1] .
QERBRss @R dE s/ L OO0
I & =
=HR| . Bl&a
I SrMa | Script Mame | Prafile | Call Infa | Script Execution | Statuz | Event: I Fiesult | Tatal lterations | Cornpleted [terations
1 ionContiolgis | MSProfie0ont | | SO WNERN]  Unknown | 0| 0 |
2 5115eszionControl.gls M5 Profile0002 Start Mone Unknown 10 0
3 S11SeszionContral.gls  MSProfile0003 Start Mone Unknawn 10 ]
4 5115eszionContral. gl MSProfile0004 Start Muamne Unknown 10 0
[} 5115ezzionControl. gl MSProfile0005 Start Maone Urnknown 10 0
B 5115SeszsionControl.gls M5 Profile0006 Start Mone Unknown 10 0
7 S11SessionContral.gls M5 Profile0007 Start Maone Unknaown 10 0 W
£ >

add | Delete | msert | Refresh | start | startal| sop |v| swpar | sbor | Abortan]

[ Wiew Executing Line

Script Contents

f{lLLLJlLLLJlLLLJlLLLJlLLLJInitiali:ing FarametersljlLLLJlLlljlLLLJILLLJILLLJILLLJILL
LTEeGIFScriptld = "LTE=GIP";

MsgHandler: "eGIPMessageHandler™;
SequenceNo = 07

Stoplkll = 07

TrafficVerification = "Unsuccessiul™;
TuCount=0;

ExCount=0;

nFileCount=1;

Traffic3tate="Null";

File_TxCount=0;

File BxCount=0;

LocalRestartCounter=5_ LocalRestartCounter;
State="Null";

ReTimeExpiry="False™;
CreateBearer="FALSE";

L4

\&lipts/(f Message Sequence >\ Event Config }.\ Script Flow /

- @ [Initialisaticn Errors | @ Error Events | @ Captured Errors | @ Lin
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TestBed Configuration

CSV Profiles

MAPS MME (LTE eGTP RELEASES ) - [Testbed Setup -TestBedDefault]

E'Q:nnfiguratians Emulator Reports  Editor Debug Tools Windows Help

|

>

8 X

o & s e

5 & » %

% 210G

HE

Config “u’alue
= MME Cenfiguration - TypeOfUESimulation
-  Traffic Adapter Index 1 ISeIect Option
H=l MME 1
L&) MME 1 |csv
I~ eMB IP Address for Traffic 192.168.12.82
—  GTP Port For Traffic 2152
Hal Traffic Parameters
— End User Configuration MS_Profiles.cml
ype Of UE Smulation
|— C5V FileName regram Files\GL Communi...
4] Auto Generated Users Info — =

@ |Initialisation Errors 4

Sample CSV Profile

oGL
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File Home Insert Page Layout Formulas Data Review Wiewe Add-ins Help £ Tell me what you want to do 1% Share
a1 - e IMAS] o
A B © D E F G H | ] K L %] N o] 1|~
1 [Inast lsubscribe TSI Callinghurnber Calledrurmber ChServiceType LUT  TypeOfidentit IMEI IMEISY  LAC SAC Cellidenti RMCID Roarningh Dest
2 hinary string hiex binary hinary it int int binary binary hex hex hex int binary hina
3 | 9.02E+14 G5M 0x111310C 9017040001 5017050001 1 0 1 B.68E+14  3.5E+13 0x10000 0x10000 0x3 3 5.56E+10 2.3
4 | 3.02E+14 GSM 0x111310C 9017040002 9017050002 1 0 1 B.68E+14 3.5E+13 0x10000 Ox10000 0x3 3 5.56E+10 2.3
5 | 9.02E+14 G5 0x111310C 9017040003 39017050003 1 1} 1 B.68E+14 3.5E+15 0x10000 0x10000 0x3 3 5.56E+10 2.3
6 | 9.02E+14 GSM 0x111310C 9017040004 3017050004 1 1} 1 B.6BE+14 3.5E+15 0x10000 0x10000 0x3 3 S.56E+10 2.3
7 | 9.02E+14 GSM 0x111310C 3017040003 3017050003 1 1} 1 B.6BE+14 3.5E+15 0x10000 0Ox10000 0Ox3 3 5.96E+10 2.3
8 | 3.02E+14 GSM 0x111310C 9017040006 3017050006 1 1} 1 B.EBE+14 3.5E+15 0x10000 0x10000 0x3 3 5.96E+10 2.3
9 | 9.02E+14 G5M 0x111310C 9017040007 8017050007 1 0 1 B.68E+14 3.5E+13 0x10000 Ox10000 0x3 3 5.56E+10 2.3
10 9.02E+14 G5 0x111310C 9017040008 3017050008 1 1} 1 B.68E+14  3.5E+15 0x10000 0x10000 0x3 3 5.56E+10 2.3
11 9.02E+14 G5M 0x111310C 9017040003 9017050009 1 1} 1 B.6BE+14 3.5E+15 0x10000 0x10000 0x3 3 S.56E+10 2.3
12 9.02E+14 G5 0x1113101 3017040010 3017050010 1 1} 1 B.6BE+14 3.5E+15 0x10000 0Ox10000 0Ox3 3 5.96E+10 2.3
13 9.02E+14 GSM 0x1113101 9017040011 3017030011 1 1} 1 B.EBE+14 3.5E+15 0x10000 0x10000 0Ox3 3 5.96E+10 2.3
14 9.02E+14 G5M 0x1113101 9017040012 9017050012 1 0 1 B.68E+14 3.5E+13 0x10000 Ox10000 0x3 3 5.56E+10 2.3
15| 9.02E+14 G5 0x1113101 9017040013 39017050013 1 1} 1 B.68E+14  3.5E+15 0x10000 0x10000 0x3 3 5.56E+10 2.3
16 | 9.02E+14 G5M 0x1113101 9017040014 3017050014 1 1} 1 B.6BE+14 3.5E+15 0x10000 0x10000 0x3 3 S.56E+10 2.3
17 9.02E+14 GSM 0x1113101 9017040015 9017050015 1 1} 1 B.6BE+14  3J.5E+15 0x10000 0Ox10000 0Ox3 3 5.56E+10 2.3
18 9.0ZE+14 GSM 0x1113101 9017040016 3017030016 1 1} 1 B.EBE+14 3.5E+15 0x10000 0x10000 0Ox3 3 5.96E+10 2.3
19 9.02E+14 G5M 0x1113101 9017040017 8017050017 1 0 1 B.68E+14  3.5E+153 0x10000 Ox10000 0x3 3 5.56E+10 2.3
20| 9.02E+14 G50 0x1113101 9017040018 3017050018 1 1} 1 B.68E+14  3.5E+15 0x10000 0x10000 0x3 3 5.56E+10 2.3
21| 9.02E+14 G5M 0x1113101 9017040013 9017050019 1 1} 1 B.68E+14 3.5E+15 0x10000 0x10000 0x3 3 5.56E+10 2.3
22 | 9.02E+14 GSM 0x111310z2 9017040020 5017050020 1 1} 1 B.6BE+14  3J.5E+15 0x10000 0Ox10000 0Ox3 3 5.56E+10 2.3
23 | 9.02E+14 G5M 0x111310z2 9017040021 30170530021 1 1} 1 B.EBE+14 3.5E+15 0x10000 0x10000 0Ox3 3 5.96E+10 2.3
24 | 9,02E+14 G50 0x1113102 9017040022 9017050022 1 0 1 B.68E+14 3.5E+15 0x10000 0x10000 0x3 3 5.56E+10 2,35 -
MS_Profiles 4 »
Ready E m - ] + 100%
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Load Generation

« Stability/Stress and Performance testing using Load P : =
) W Load Generation - LoadGendefault =
Generation -
« Different types of Load patterns to distribute load Total Cals To Generate | = (=indicates no it
. . Max Active Calls = 2000 i istribut i
« User can load multiple patterns for selected script e BB TR R
. . . [] Mutti Distributions
 User configurable Test Duration, CPS, Maximum and | eviusons BT [ add
i Uniform MINCR=40 , MaxCR=80 , Duration=10
Minimum Call Rate etc | = MICR—40 , MaxCR~80,, Duralon=1 Remove
i MNermal MinCR.=40 , MaxCR=80 , Duration =10 Remove Al
. . | Edlit
Fixed Ramp Uniform | Profle [ _|Exdusive Profiles
Fixed Ramp Uniform f| | saipts Profile ~
_________________ . ! MSProfile0001 =
100 7] MaxCall Rate 4 . | MSProfle0002 E
o 7" TR R 29 MSProfile0003
= = 7 MSProfile0004
Eso = 17"/ 4 | MSProfile0oos
G v/ ' MSProfie0006
o | | MSProfile0007
=1 e — a0 Al = 2 il
Time (sec) Ramp Duration Time (sec) Min Call FLallveC e Max Call Rate :a:m:gggg
MSProfile00 10
MSProfile0011
MSProfiled012
Normal Saw-tooth MSProfilen 13
MSProfile00 14 W
Normal Sawtooth | Max Call Rate | < m »
i X : o S Add Delete Add Delete
/ g /,\- xc Call Rate e A\ -
% St i\ / P LStop Time Start Time - 00:00:00.000
" N2 /N : \, o T=1 Mo T=1 . = Tl
B o 1 A K Days |0 Pl Minutes |0 End Time - 00:00:00,000 Start
Minacaoll Raté:"”Rm Max%a" Rate ﬁaimp'ou:mon Time {sec) Time Step Time (sec)

oGL
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Traffic Simulation in Packet Switched Network

1000s of
Simulated Clients

Client

Client

-

MAPS™ as GTP Client

Mobile Traffic over GTP

www.gl.com.txt

www.gl.com.txt - Notepad - olEN
File Edt Format View Help
char peerd O[] = {

@47, @nds, @x54, G20, @2F, @x63, Bnef, Gube,
0x73, @x75, @xbe, Gx74, Ob9, Gxbe, Bnb7, @73,
65, @x72, @76, S0, k), Bx6S, 73, Gele,

Playback HTTP o

S0, 2F, @1, Gude, Q31, Budd, Buls, B,

\‘\ Trafﬁc text ﬁle e, @y, oa, oa, B0, @7, €47, G4,

www.google.co.in.txt

www.gl.comxt - Notepad - oIEN
File o Formw View Help
char peerd 0] = { ~

7, euts, G, @00, Gu¥, G, G, Se,
a7y, @5, Gube, G4, k3, Gube, O, N1,
oaS, @72, &x76, GnA9, Qubd, xS, Ox73, Gxle,
QuE8, @74, Ombo, Onbc, Q20 Qnds, OS54, WS4,
. | a | | S0, @af, @I, G, QOL, M05, G, B8,

QusF, @73, @73, ends, B20, @UTT, BUTT, @77,

Simulated Web Servers

www.nokia.com.txt

www.gl.comiet - Notepad - oIEH
Fle €68 Format View Help
char peerd 0() = { -

47, Qus, G4, B0, BF, 63, BuF, Gue,
03, @5, Gre, S8, WA, e, BT, B3,
s, @2, @u6, B9, @3, 65, B3, Be,
ouss, @x7a, Grsa, usc, @20, GuS, BG4, NS4,
50, @x2e, GL, B, @31, a0, Gs, DS,

Géf, @x73, @74, Oxda, @20, @77, @77, QWI7,

Data Link

21



MAPS MME (LTE eGTP RELEASES ) - [Events]

Event and Traffic Log

Event Log

e
i Y
.

Communications

- a x
E Configurations  Emulator  Reports  Editor  Debug Tools  Windows  Help - &8 X
] = ) ; ) L & R Y e
QEBsBNPE%NJE S 6o LARE
Event Log l Error Events] Captured Enars]
D ateTime | Captured Events | Call Trace Id | Script Mame Script |d
2022-5-5033251.871000  SESSION-ESTABELISHED [k451:,001 01301 2041631 5115 essionControl.gls CGPratScript d-3-15905494 23-6730- 2668
2022-5-5033251.891000  BEARER-MODIFIED ) [M451:,007101:301 2041637 5115 essionControl.als CGPratScript d-3-1590549423-6730-2565
2022-5-5 033265581000 DEDICATED-BEARER-CREATED [k451:,001 01301 2041631 5115 essionControl. gls CGPratScript d-3-15905494 23-6730- 2668
2022-5-5 03:32:57.830000  SESSION-TERMIMATED [M451:,001 01300 2041631 5115 essionContral.gls CGPratScript d-3-15905494 23-6790-2565
2022-5-5 033207852000 SESSION-ESTABLISHED [M451:.00701:301 2041637 5115 essionControl.gls CGPratScript d-4-1530565414-6732-2565
2022-5-5 033307874000  BEARER-MODIFIED [M451:,001 01300 2041631 5115 essionControl.gls CGPratScript d-4-1590565414-6792- 2668
2022-5-5 033310630000 DEDICATED-BEARER-CREATED [M451:,007101:301 2041637 5115 essionControl.gls CGPratScript d-4-1530565414-6732-2565
2022-5-5 033312694000  SESSION-TERMIMNATED [k451:,001 01301 2041631 5115 essionControl.gls CGPratScript d-4-159056541 4-6792- 2668
< >
Save Events
Clear [ Capture Events tafile
@ Initialisation Errors @ Error Events @ Captured Errors @ L g T °
raffic Log
Untitled - BasicServer = et
File Edit View Setup Help
0= & Hh ST

Connected: client #624 at 192.168.13.122

624[1]: end tasks on disconnect;

624[2]): run task "MobilelpCoreSrv:StartServer '

624(3): inform task "CONFIGURE Client HTTP O GTP'";

624(4): inform task "ADDGTPSTHEAM 192.168.10.1 101 3 192.168.100.65 2152 192.168.100.62 2152 ";

624(5]: inform task "TADDCONNECTION 101 1 192.168.14.65 80 192.168.10.1 www.etsi.org ITERATION COUNT 1 '}
624(6): inform task "DELETEGTPSTREAM 192.168.10.1 101 "
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Call Statistics

Statistics

Message Statistics

[ColSats | Massage Stats | ERe=tll
Statisth Mome Total Calls fuckive Calls Complehed Calls Passed Calls Faled Calls CalsSec
Do vt SESIT0 1 CoDOaN0 485370 465370 1] 1000
Call Suceess Ratio | Call graph [umm
[refresh |1 5ec = | Time Durstion |5 Mintes -
Calls/Sec Simultaneous Calls
1,200
000 -
- - = e e o o m‘
a0 -
0,000 -
3 3
I Y T O = D (- :
+0,000 i Configurations  Emulator  Reports  Editor  Windows  Help
- a - & .
- 28,000 4 REBS 8@ ¢ & @
’ Tl (S&c) ! Call Skats | Message Stats
0705 eFE ] el ] Message Type T Count

Create Session Request ]
Create Session Response 110
Delete Session Reguest u]
Delete Session Response 100

oaGL

Communications

Rx Count Rekransmit Count
110 1}
] i}
100 1}
1] 1}

@ Error Bvents

| @ Captured Errors
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MOS, R-Factor
Packet Loss
Packets Discarded
Duplicate Packets
Out-Of-Sequence
Packets

Jitter Statistics

oGL

Communications

Statistics and Reports

[addTab ||

Call Stats | Message Stats

Active RTP Sessions
Completed RTP Sessions
Sessions With Zero Receive Traffic

MOS Score Stats

Sessions with Mos (5.0 - 4.0 )
Sessions with Mos { 4.0 - 3.0 )
Sessions with Mes ( 3.0-2.0)
Sessions with Mos ( <2.0)

Total RTP Packet Sent
Taotal RTP Packet Received

Packet-Loss Stats

Tatal PacketLoss

Sessions with Zero Packet-Loss
Sessions with Packet-Loss{<1%:)
Sessions with Packet-Lass{1% - 5%)
Sessions with Packet-Loss(5% - 10%)
Sessions with Packet-Loss{>10%)

Packet-Discarded Stats

Total PacketDiscarded

Sessions with Zero Packet-Discard
Sessions with Packet-Discard( <1%:)
Sessions with Packet-Discard(1% - 5%)
Sessions with Packet-Discard(5% - 10%)
Sessions with Packet-Discard{>10%:)

Packet-Duplicate Staks

Total Duplicate Packet

Sessions with Zero Duplicate Packets
Sessions with Duplicate Packets(<1%)
Sessions with Duplicate Packets(1% - 5%
Sessions with Duplicate Packets(5% - 10%)
Sessions with Duplicate Packets( = 10%)

Packet-Out OF Sequence Stats

Total Out OF Sequence Packel
Sessions with Zero 003 Packets
Sessions with 005 Packets( <1%)
Sessions with OOS Packets{1% - %)
Sessians with 005 Packets{5% - 10%)
Sessions with 005 Packets] = 10%)

Jitker Stats

Sessions with Jitter( < 1 msec)
Sessions with Jitter{ < 5 msec)
Sessions With Jitter{ < 10 msec)
Sessions With Jitter{ >= 10 msec)

<

Yalues

1987

1548093

o

a

a

1]

612618 [39%:]
852971  [S5%]
73446 [4%]
9058 [0%)
o

4435008797

4481760583

1]

a

0
4072 [0%%)
1534067 [0@%]
13126 [0%]
0 [0%]

0 [0%)
0 [0%)
o
a

0

3738934 [0%)
1464299 [94%]
41472 [2%]
37232 [2%)
4843 [0%]
240 [0%]

0

0

0

0 [0%]
1539942 [99%]
[0
[0%:]
[0%:]
[0%]

[09%:]

[0%]
539942
[0%]
[o%s]
[0%:]
[0%]

[99%]

coocooOoOROoOoOoOoOoOOoO

a

1450779 [93%)
93031 [6%]
4341 [0%]

s [0%]

Statistic Name Total Calls Active Calls Completed Calls Passed Calls Failed Calls Calls{Sec
Default 0 0
Oukgoing and Incoming... _m
Registration 0 0
Call Success Ratio | <3l graph

[v|Refresh |1 Sec -

Calls{Sec Simultaneous Calls
20,000 e A

300

1 15,000

2 200 =

d & 10,000 -

Ll 5,000 -
(i} — —————————— S
i 50 100 150 200 250 o 50 100 150 i
Time (Sec) Time (Sec)

Insert || Add Delste Edit

Call Stats provide a running tabular log of system level

stats, tracked stats include: Total Calls, Active Calls,
Completed Calls, Passed Calls, Failed Call and

Instantaneous Calls/Sec.

24



Thank you

oGL

Communications



	Slide 1
	Slide 2: MAPS™ eGTP Interfaces Emulator
	Slide 3: Key Features 
	Slide 4: MAPS™ Protocol Stack
	Slide 5: Testing Scenarios 
	Slide 6: Testing Scenarios (Contd.)
	Slide 7: Testing Scenarios (Contd.)
	Slide 8: eGTP (S11) Configurations
	Slide 9: eGTP (S5 S8) Configurations (Contd.)
	Slide 10: LTE - eGTP (S11, S5/S8) Signaling Scenario
	Slide 11: LTE eGTP Call Generation
	Slide 12: LTE eGTP Incoming Call Reception
	Slide 13: Testbed Configuration
	Slide 14: Profile Configuration
	Slide 15: Customizations - Call Flow (Scripts)
	Slide 16: Customizations - Protocol Messages 
	Slide 17: Incoming Call Handler Configuration
	Slide 18: Bulk Call Generation
	Slide 19: CSV Profiles
	Slide 20: Load Generation
	Slide 21: Traffic Simulation in Packet Switched Network
	Slide 22: Event and Traffic Log
	Slide 23: Statistics
	Slide 24: Statistics and Reports
	Slide 25: Thank you

