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Features

« Useful tool to perform Location services testing between RNC <-> SAS over IUPC interface in UTRAN.
« Emulator can be configured as RNC, SAS nodes and study the call flow and exchange of signaling messages between
any of these nodes.
« User-friendly GUI for Positioning Calculation Application Part (PCAP) message exchange over M3UA/SCTP and SCCP.
« The following are the supported PCAP procedures —
» Position Calculation Service
» Information Exchange Service
» SAS Centric Position Service
« Logging of all messages in real-time.
«  Supports customization of placing and answering calls using Profile editor and Message editor.
* Ready-to-use scripts for quick testing.
« Provides protocol trace with full message decoding of the PCAP messages.
« Script based and protocol independent software architecture.

* Provides call reports with associated captured events and error events during call generation.
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UMTS IuPC Protocol Stack

Supported Protocols Standard / Specification Used

Positioning Calculation Application Part

(PCAP)
M3UA

SCCP
SCTP

Physical Layer

HNB

luH

SCCP
RUA
M3UA
SCTP SCTP
IP IP
MAC MAC

Physical Layer

HNB GW

3GPP TS 25.453

RFC 3332

Physical Layer

luPC

Physical Layer

SAS

Q.713, CCITT (ITU-T) Blue Book

RFC 4960




UMTS luPC Interface Procedures

Position Calculation Services Information Exchange Services

— Information Exchange Request —>

—— Position Calculation Request —>

< Information Exchange Response —
<— Position Calculation Response ——

<—— Information Report
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UMTS luPC SAS Centric Position Service

e s

—— Position Initiation Request ——>

<— Position Initiation Response

<— Position Activation Request
—— Position Activation Response —>

— Position Periodic Report ——>

<—— Position Periodic Result

Position Periodic Report ———>

— Information Exchange Request —>
<— |Information Exchange Response —

<— Information Report

RLSD released >

<— RLC release complete
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Testbed Configuration

M8 MAPS (Message Automation Protocel Simulation) RMNC (UMTS luPC 3GPP )

Cenfigurations

Emulator Reports  Editer

Debug Tools  Windows Help

QF

i > 3

o &l B

% 2o

5| Testbed Setup - TestBedDefault

H &

H=)

Config
B RMNC Cenfigurations
H=l RNC
L= RNC 1
- RMCIP Address
- RMCPort
- SCTP Mode
- M3UA Termination Type

RMC Point Code
Signaling Link Selection
Metwork Indicator

M3UA Routing Context Indicater  Absent

M3UA Routing Context

M3UA NetworkAppearance Indi... Absent

M3UA Metwork Appearance

RMC SCCP Reuting Indicator
RMC SCCP Point Code Indicator  Absent

RMC E164 Global Title Addre
RMC Address Indicator

Mature Of RMC Address Indicator International Mumber

PLMM Identifiers

- Mobile Country Code

- Mobile Metwork Code
U+l Location Area |dentifiers
SAS Parameters

- SASIP Address

- SASPort

— CAR Drint Mads

Value # ||| ¥ Enable

192.168.1.27
2945

Server

IPSP

533

1

Mational

1

1
Route on GT

55 234674369
International

430
a0

192.168.1.27

2945

o 9 start | Edit |

@ |Initialisation Errors | @ Error Events

| @ Captured Errors

| @ Ly
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Profile Configuration

4 MAPS (Message Automation Protocol Simulation) RNC (UMTS IuPC 3GPP ) — >
Configurations Emulator  Reports  Editor Debug Tools Windows Help
' = & [ 1]
LSRN Y Y PRI
# | Profile Editor - RNC_Profiles
HR|.
| # | Profiles (Edit-F2) [ # |Cenfig Value ¥ Enable
1 RNCProfile0001 (=) RNCProfileD001
2 RNCProfilenon2 =) Mobile ID
F IMsl 9017000000000638
3 RNCProfil=0003 - IME 3456789876545647
4 RNCProfiedn0s —  Type Of Identity IMSI
5 RNCProflen0s H=l Positioning Initiation Request Parameters
- LCS Client Type PLMM Operator Services
6 RNCProfieD006 — Location Type Current Graphic Location
7 RNCProfie0o07 - Request Type Event Change Of Service Area
8 RNCProfieno0s I Report Area Gecgraphical Area
a - Accuracy Code 1
3 RACProfil=000s I Enable Periodic Position Reporting False
10 RNCProfile0010 — Reporting Amount 10
11 RMCProfilenoil — Reporting Interval in sec 3
H=l Postion Calculation Request Parameters
12 RMCProfile00i2 .
I~ SAS Position Resposne Time 51
13 RNCProfile0013 - Enable Pericdic Position Calculation Disable
14 RNCProfile0nid ~  Amount of PositionCalculation Request 2
— PeriodicReporting Interval in sec 10
15 RNCProfile0015
H=l OTDOA Measurement result
16 RNCProfile0016 L UE SFNSFNTimeDifferenceTypel 2
17 RNCProfie0o17 — 5TD Reselution 02
18 RNCProfienos F  MNoOfMeasurements 02
—  STDOfMeasurements 03
19 RNCProfiled0 19 —  MeasurementDelay 500 — | EE -
20 RNCProfiled020 hd H=l GAMSS MeasurementResults ml
Insert Delete Clear
@ Initialisation Errors | @ Error Events | @ Captured Errors | 8L
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Incoming Call Handler Configuration

% Configurations Emulator Reports Editor Debug Tools Windows Help

KA MAPS (Message Automation Protocel Simulation) SAS (UMTS IuPC 3GPP | - [Incoming Call Handlers Con... —

O >

- a8 X

FHes Pl ¢ HG G

£

%9

HE

Message Mame | Script Marne | Scripts |
ASF Up M4, gls LCS5_Controller. gls
ASF Down M4, gls
ASF Active M4, gls
ASP Inactive M4, gls
554 subzpstem-allowed SCMG. glz
55F subzystem-prohibited SCMG. glz
S0OR subsystem-out-of-zervice-request SCMG. glz
55T subzpstemn-status-test SCHMG. glz
nlnitiahionA equest LCS Controller.gls
PozitionCalculationR egquest R«_PositionCalulation. gls
Add Delete |
Add Delete Apply Scnptz | Clear Scrpts |

@ Initialisation Errors | @ Error Events

% Sequence

" Random

Down

LU |
[sa]

| @ 14
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& ScriptEditor - [C:\Program Files\GL Communications Inc\MAPS-luPCWMAPS\UMTS [uPC\3GPPVRNC Scripts\LCS_Co.. — O x

& File View Edit Shortcuts Tools

Help

Script Editor

- 8 X

M & F X =
Command Window

S

EIR

=1 4

LCS_Controller

~Conditional & Flow Control
~Variahle

~-Maps CLI

-~ 5end Client Response
- CLI Command
- Repaort Event
-Logs [ Comment
- Errar Log

- Ewent Log

- Log File

- Add Comment
B~ Init

B Child Script
tH-DataBase

- Send Report

- Resume

- Return

- Indude

- Exit

B Utility Functions
#-Traffic Commands

AMOPUIAL PUBLLILL DS
-

it
=

[ I I e I R I

| £ T e T % T TR S B

L B3 = O

L O T I e I

[ g e

| S I S e |

-] @ o

(e e

F/Initialize Variakles

IuPCScriptId="IuPC";

ScriptIdCounter = (;

AppendInfiscii (IuPCScriptld, ScriptIldCounter);
ProtocolStandard="IuPC";

IuPCS5tate = "IDLE"™;

IMSTStr="IMSI:";

FevIdentifier: IMSIStr,IMSI;

Stophkll=0;
SCCPEstaklished = "False";
TuPCStatus = "Null"™;

Status = SIuPCStatus:
StarcTime = 0;
InitTimeCut = 100;

FiLoghctiveCallInfoTimer should be set to a valuse greater

LoghctiveCallInfoTimeOut = 300000;

starttimer LoghctivelCallInfoTimer LoghctiveCallInfoTimelu
BllocUniqueld "TransactionId™ TransactionId ;
IsGeneration = 1;

starttimer InitTimer InitTimeCut msec:

Line Count - 237 | Line: 1 Col : 1 |

NUM |
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Message Editor

'HS Message Editor - PositionActivationFequest O
File Wiew Direction Tools Help
= | 7 X
Frame Ma = PCAP A
- PCAP-PDU Initiatingtdeszzage = 0 ;I
=1~ InitistingMessage [nitigtirgtd
‘. ProcedureCode Successfullutcome =1
Criticalty Unsucn_:essful[l utzome = 2
Estenszible ltem = 3
- trangzactionlD
- L longTID
= PozitiondctivationRequest
=1- PratocollE-Container
=) Protacoll E-Figld
- - ProtocollEAD
. Criticality v
HMTP2 User Adaptation Layer = s
0000 Version = 00000001 Belease 1.0
0002 Message Class = 00000301 Transfer
0003 Transfer Message Type = 00000001 Payload Data
0004 Message Length = g8 (xz00000044)
Frotocol Data =
gooz  Tag = #0210 Transfer Protocol Data
000% Length = 43 (=z002BE)
Originating Point Code =
O00E Point Code = 0.2¢.2(..000000 11010010}
Destination Point Code =
aolz Point Code = 0.1.2(..000000 000010100 1
£
Ready INUM | Y
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luPC over IP Call Generation

MAPS (Message Automation Protocol Simulation) RMC (UMTS luPC 3GPP ) - [Call Generation ] — >
|J&-, Configurations Emulator Reports  Editor  Debug Tools  Windows  Help - & %
v = ) : I P I . 1] ey
QEEsa s@ N d & m@m£1|@|u
o =
= 3R [ dal
| SrMo | Script Mame | Prafile | Call Info | Script Execution | Statuz | Events | E vents Prafile | Result | Totallter...l Completed Iterations ~

1 troller.gls RNCFrofi=0001 MSI:, 0901 7000000000... Shart GCLP Cornection... Mane ]
2 LCS_Cortroller.gls RMCProfile0002 Start MHone nknoven 1 0
3 LC5_Controller.gls RMCProfile0003 Start Hone nknown 1 i] W
£ >
1]
[ Add | Delete | mnsert | Refresh | start | startal| =top | stpal fw| aborc | Abortal
| Save | Column ‘width —— ——— T Shaw Latest
Fird
RHC SAS
MTP2 User Adaptation Layer = A
I_ DDDD verSiun Z DDDDDDDl Rej.ease l-D
: . 0002 Message Class = 00000001 Transfer
< CE cannection canfirm 17-45:24.332000 0003 Transfer Message Type = 00000001 Payload Data
e 0004 Message Length = 112 (x00000070)
PozitiondctivationR equest Protocol Data =
‘ 17:45:24.332000 000z Tag = x0210 Transfer Protocol Data
PositiondctivationFlesponse 0002 Length = 101 (x00€S)
P P 17.45:24.334000 Originating Point Code =
BTl it e O00E Point Code = 5.5.5(..101000 30101101)
‘ 2 17:45:24.358000 Destination Point Code =
. o 001z Point Code = g.6.&6(..110000 3011011d)
InfarmationE xchangel niiationH equest ’ 174556, B5E000 0014 Servies Indicator = .. .00ll sScop
T 0015 Network Indicator = ... 10 National Network
InfarmationE xchangel nitiationF esponse . 001€ MHessage Priority = ... 00 Priority Code 0
‘ 17.45:26.873000 0017 Signalling Link Selection =1 {201)
InformationFepart
L 17:45:26.873000 Parameter Padding = x000000
RLSD released SCCE Layer =
’ 17:45:26.880000 0012 Message Type = 00000001 CR connection reguest
BLE el et Mandatory Fixed Parameters =
.‘ release complete 17-45:26.892000 Scurce Local Reference Parameter =
ao0l1s Source Local Reference = 12 (x00000C)
Protocol Class Parameter =
a0l1c Class = . ...0010 Class 2 b
£ > < >
Scripts )Ulmage Seq.lence/:( Event Config >\ Script Fow >\ Capture Events /
@ |Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0
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luPC over IP

all Reception

MAPS (Message Automation Protocol Simulation) SAS (UMTS luPC 3GPP ) - [Call Reception] — x
4 Configurations Emulator Reports Editor DebugTools Windows Help - & %X
P —, ) ; 1 g @ . Y . £ (1] e
CVAEYRILYT RIEE I IE )

Srho | Script Marme | Prafile | Call Info | Script Execution | Status | Ewvents
1 M3A. als 1 ASP Active Send-ASPDawn
2 SCMG.gls — Subszpstern-Alowed Initiate 55T
Controller. gls _ Completed I ohhection Hel Mone
< >
1
| stop | stopAl | Abort | AbortAll | ¥ ShowRecords I Select Active Call [~ AutoTrash  Trash |
I Save ! Column Width —— |——— [ Show Latest
Find
RHC SAS
MTP3 User Rdaptation Layer = ~
_ DDDD versj-un - DDDDDDDl RElease l-D
. . 0002 Message Class = 00000001 Transfer
P EE connection confim 17-45:24 320000 0003 Transfer Message Type = 00000001 Payload Data
T 0004 Message Length = 112 {(x00000070)
PositiondctivationR equest Protocol Data =
‘ & 17:45:24.321000 0008 Tag = x0210 Transfer Protocol Data
Positioné.ctivationR esponse 000& Length = 101 {x00€5)
2 P 17.45:24.345000 Originating Point Code =
Bt Tl O00E Point Code = 5.5.5(..101000 00101101}
4 i 174524346000 Destination Point Code =
i o 0012  Point Code = €.6.6(..110000 00110110}
InformationE schangel nitiationR equest ’ 17-45:96. 567000 0014 Servies Tndicator = ____0o0ll sccop
T 0015 Network Indicator = ... 10 Mational Network
4 InformationE xchangel nitiationR ezponze 17-45:56 856000 00l€ Message Pricrity = ... 00 Priority Code 0
e 0017 Signalling Link Selection =1 (=01}
InformationF eport
< . 17:45:28 858000 Parameter Padding - 000000
RL5D releazed SCCE Layer =
b 17.45:26.888000 0012 Message Type = Q0000001 CR connection reguest
ALC el et Mandatory Fixed Parameters =
.‘ [E1BasE Complete 1745 26.822000 Source Local Reference Parameter =
ao0ls Source Local Reference = 12 (=x00000C)
Protocol Class Parameter =
001c Class = _...0010 Class 2 W
£ > < >

Scripts }Iﬁmagzﬁa].lerm/( Ewvent Config )\ Script Flow )\ Capture Events /

Initialisation Errors

| @ Error Events | [

Captured Errors

| @ Link Status Up=1 Down=0
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Events Log

E Configurations Emulator Reports Editor Debug Tools Windows Help

EDLsd PR dE

L T R Y
® @ 06 Q)

EwventLog l Errar Events l Captured Errors }

Diate/Time

| Captured Events

Call Trace Id

2020-7-1417:33:04.006000
2020-7-1417:33:04.026000
2020-7-1417:33:04.027000
2020-7-1417:33:04.025000
2020-7-1417:33:04.046000
2020-7-1417:33:05.946000
2020-7-1417:33:05.963000

FositionlnitigtionRequestSent

SCCP Connection Established

Fosition Activation Request Received

Fosition Activation Response Sent

Fositian Initiation Response Received

Infarmation Exchange Initiated

Information Exchange Initiation Response Received

IM51.0x5071 7000000000638
M35, 0x8017000000000638
M35, 0x3017000000000638
M3, 0:8017000000000638
M5, 0301 7000000000638
M5, 0801 7000000000638
M5, 0801 7000000000638

Clear

oGL

Communications

Sawve Events

[v Capture Events to file

|C:\Program Files\GL Commi .

File Formats

File Format
Tt
i .Csv

( .Log4Met

oK

Cancel

@ |nitialisation Errors

Script Name

Soript Id

LCS_Cantroller.gls
LCS_Cantroller.gls
LCS_Controller.gls
LCS_Controller.gls
LCS_Controller.gls
LCS_Controller.gls
LCS Controllerols

@ FError Events

CGProtScriptid-11-964...
CGProtScriptid-11-964...
CGProtScriptid-11-964. .
CGProtScriptid-11-964..
CGProtSenptid-11-964.
CGProtSenptid-11-964.
CGProtScriptld-11-964...

@ Captured En
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Load Generation

Stability/Stress and Performance testing using Load Generation

Different types of Load patterns to distribute load
User can load multiple patterns for selected script
User configurable Test Duration, CPS, Maximum and Minimum Call

Rate etc.

Fixed Ramp Uniform
Fixed Ramp Uniform
100 seessseseeeeeoo-2 Max Call Rate s

a o F-oeeeeeee ;

b T

£ so ol e

= =

U v}

Time (sec) ) EE Call Rate an
[ Ramp Duration Time (sec) Min Call Rate Max Call Rate
Normal Saw-tooth Step
Normal Sawtooth §0|---s-smememenaes T Max Call Rate
% 40
o
< n Mk Call Rate R Sy
== 7N
= X 2 Step
p ff SRCEETE / 201 Call
‘,f/ ’l'.:n- 104~
N allRate |
J ]
40 Call Rate 80 — - . s . ¥ 1
Min Call Rate Max Call Rate Ramp Duration Time {sec} Time Step Time (sec)

oGL
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B4 MAPS (Message Automation Protocol Simulation) RMC (UMTS [uPC 3GPP ) - [Load Generation - LoadGendefault] — O e
g
% Configurations Emulator Reports Editor Debug Tools Windows Help -
Pl = ] ; E 5 [ .
FERDe B PR JE e o L
HER®
Total Calls To Generate | * (* indicates no limit)
Max Active Calls | 2000 W Unique Distributions Per Script
™ Multi Distributions Max Active Calls Per Script | 0
Statistical Distribution |Fixed hd
Call Rate | 200
Scripts Profle [ Exdusive Profiles
Scripts Profile
Tx_PositionCalculation RMCProfile0001
LCS_Controller RMCProfiledoo2
RNCProfile0003
RNCProfile0004
RNCProfile0005
Add Delete Add Delete
[ Stop Time | start Time - 00:00:00.000
D Hi Minute:
ays [o | tours [0 -] winutes[o -] [End Time -00:00:00.000 —
@ Initialisation Errors @ Error Events @ Capture




Call and Message Statistics

Call Statistics

# Configurations Emulator Reports Editor

MAPS (Message Automation Protocol Simulation) RNC (UMTS IuPC 3GPP ) - [Statistics]
Debug Tools Windows Help

EEss v@R g e |E L@

Call Stats IMessage Stats |
Statistic Name I Total Calls I Active Calls | Completed Calls | Passed Calls I Failed Calls I Calls/Sec |
Default 5 2 3 3 0 0

Call Success Ratio  Call araph | call Rate Distribution |

[” Refresh |1 Sec vl Time Duration |5 Minutes V|

Calls/Sec Simultaneous Calls
8.0 4 8.0 4
6.0 4 6.0 4
R B
= =
(8] (8]
4.0 4.0
2.0+ 2.0+ ‘
0.0 0.0
Time (Sec) Time (Sec)
16:04:32 16:07:19 16:04:32 16:07:19

@ Initialisation Errors

| @ ErrorEvents

| @ Captured Errors

| @ Link Status Up=1 Down=0
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Call and Message Statistics

Message Statistics

& Configurations Emulator

Reports

MAPS (Message Automation Protocol Simulation) RNC (UMTS luPC 3GPP ) - [Statistics]
Debug Tools Windows Help

YR IR

Call Stats  Message Stats |

Message Type Tx Count Rx Count Retransmit Count
ASP Active 0 1 0
ASP Active Acknowledgement 1 0 0
ASP Up 0 1 0
ASP Up Acknowledgement 1 0 0
CC connection confirm 0 1 0
Notify 2 0 0
PositionActivationRequest 0 1 0
PositionActivationResponse 1 0 0
PositionInitiationRequest 1 0 0
PositionInitiationResponse 0 1 0
PositionPeriodicResult 0 21 0
RLC release complete 0 1 0
RLSD released 1 0 0
SSA subsystem-allowed 1 0 0
SST subsystem-status-test 0 1 0
@ |Initialisation Errors | @ Error Events . @ Captured Errors | @ Link Status Up=1 Down=0
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