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Overview

Accurate location services find its use in many public operations such as emergency services, vehicle tracking, stolen assets tracking,
advertising, and social networking. Location Service is used to estimate the geographic location of a Mobile Station (MS) and/or valid
Mobile Equipment (ME), expressed in latitude and longitude, represented in a well-defined universal format. Location Services (LCS)
architecture follows a client/server model with a positioning node acting as the server providing information to external LSC clients.

In the LCS network, GMLC (Gateway Mobile Location Center) is the positioning node and center point of the architecture that holds
the position information by communicating with other network elements within the network. All LCS clients communicates with this
node to request positioning information.

GL’'s Message Automation and Protocol Simulation (MAPS™), platform for emulation of communication protocols, supports
emulation of Location Service in UMTS network using PCAP (Positioning Calculation Application Part) protocol between the Radio
Network Controller (RNC) and the Stand-Alone SMLC (SAS) and the associated signaling procedures as per 3GPP TS 25.305
specification.

For more information, refer to MAPS™ UMTS IuPC Interface Emulator webpage.
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Main Features

e Useful tool to perform Location services testing over RNC <-> SAS IuPC interface
e Emulates RNC (Radio Network Controller) and SAS (Stand-Alone SMLC) nodes in UTRAN
e PCAP (Positioning calculation application part) protocol is used for signaling message exchange over the IuPC interface
e Emulator can be configured as RNC, SAS nodes and study the call flow and exchange of PCAP signaling messages between these
nodes
e User-friendly GUI for PCAP signaling message exchange over M3UA/SCTP and SCCP
e Ready scripts for PCAP positioning functions —
— Positioning Calculation Service
— SAS Centric Position Service
— Information Exchange Service
e Provides protocol trace with full message decoding of the PCAP signaling messages
e Supports customization of placing and answering calls using Profile editor and Message editor

Testbed Configuration
The testbed setup window allows users to setup the required test environment with SCTP configuration for IuPC interface.

SCTP Configuration parameters consists of source / destination IP address, port configurations to emulate RNC and SAS entities in luPC
interface. MAPS™ can then generate and receive PCAP signaling messages to/from valid IP Address in the UMTS network.

End user configuration profile used to configure MAPS™ IuPC with supported RNC and SAS parameters.

MAPS (Message Automation Protocol Simulation) SAS (UMTS [uPC 3GPP ) - [Testbed Setup - Tes... — O X
Q Configurations Emulator Reports Editor Debug Tools Windows Help -8 %

AT XY 1 IRl B ERAC
HER 9|

Config Value A | ||¥ Enable
H=] SAS 1
L3 sas1
— SASIP Address 192.168.12.195
— SCTP Mode client
- SAS Point Code 6.6.6

- SAS SCCP Routing Indicator Route on GT
— SASSCCP Point Code Indi... Absent
- SAS E164 Global Title Addr... 234674368
—  SAS Address Indicator International
— Nature Of SAS Address Ind... International Number
H=] PLMN Identifiers
Mobile Country Code 404
Mobile Network Code 81
L=] RNC Parameters

- RNCIP Address 192.168.12.219
- RNCPort 2945

- SASPort 2945

- MB3UA Termination Type IPSP

- RNC Point Code 5.5.5

- Network Indicator National

- Signaling Link Selection 1

- M3UA Routing Contex... Absent

- M3UA Routing Context 1

- M3UA NetworkAppear... Absent

-  M3UA Network Appea... 1

- RNC SCCP Routing In... Route on GT

- RNCSCCP Point Code... Absent Start Edit |

- RNCE164 Global Title ... 234674369 N

@ Initialisation Errors @ Error Events /4

Figure: Testbed Setup
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Pre-processing Tools

Message Editor

The message editor helps users to build a template for each protocol message type. The value for each field may be changed in the
message template prior to testing. The protocol fields comprises of mandatory fixed parameters, mandatory variable parameters and
optional variable parameters.

s Message Editor - PositionInitiationRequest = m} X
File View Direction Tools Help

= &8 ? x
Frame No = PCAP A —
1 - PCAP-PDU InitiatingMessage = 0 ~|
[=)- InitiatingMessage
PiocsduisCode SuccessfulDutcome =1
Citicali UnsuccessfulDutcome = 2
fRICaN) Extensible Item = 3
=) transactionlD
longTID
[=- PositionInitiationRequest
[=)- ProtocollE-Container
(=) ProtocollE-Field
ProtocollE-ID v
< >
MTIP3 User Adaptation Layer ============ = A

00000001 Release 1.0
00000001 Transfer
00000001 Payload Data
124 (x0000007C)

0000 Version

0002 Message Class

0003 Transfer Message Type
0004 Message Length

Protocol Data -
0008 Tag = x0210 Transfer Protocol Data
000A Length = 97 (x00€1)
Originating Point Code =
000 Point Code = 0.1.2(..000000 00001010)
Destination Point Code =
0012 Point Code = 0.2€.2(..000000 11010010) N
< >
Ready | NuM ]| 4

Figure: Message Editor

Script Editor

The script editor allows the user to create/edit scripts and access protocol fields as variables for the message template parameters. The
script uses pre-defined message templates to perform send and receive actions.

& ScriptEditor - [C:\Program Files\GL Communications Inc\MAPS-IuPC\MAPS\UMTS IuPC\3GPP\RNC\Scripts\LCS_... ~ — O X
& File View Edit Shortcuts Tools Help - || & %
D R x %= 82 o ®
O | Command Window =[x]| 4 LCS_Controller*
g 1li //Initialize Variables
E Conditional & Flow Control 2
a :
= [#- Variable 3i IuPCScriptId="IuPC";
g Maps CLI 4. ScriptIdCounter = 0;
g [=)-Logs / Comment S: AppendInAscii (IuPCScriptld,ScriptIdCounter):;
o Error Log 6 ProtocolStandard="IuPC";
EventLog 7: IuPCState = "IDLE";
Log File 8 IMSIStr="IMSI:";
Add Comment 9: KeyIdentifier: IMSIStr,IMSI;
- Init 10{ StopAll=0;
(- Child Script 11 SCCPEstablished = "False";
- DataBase 12{ IuPCStatus = "Null";
ExecuteQuery 13; Status = $IuPCStatus;
GetRecords 14 StartTime = 0;
Send Report 15! InitTimeOut = 100;
Resume 16
Return 17; //LogActiveCallInfoTimer should be set to a value great
Indude 18! LogActiveCallInfoTimeOut = 300000;
Exit 19; starttimer LogActiveCallInfoTimer LogActiveCallInfoTime
Utility Functions 20 AllocUniqueld "TransactionId" Transactionld ;
Traffic Commands 21 IsGeneration = 1;
22; starttimer InitTimer InitTimeOut msec;
<
Ready Line Count - 236 |Line:5Col:4

Figure: Script Editor
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Pre-processing Tools (Contd.)

Profile Editor

Profile editor allows loading profile to edit the values of the variables using GUI, replacing the original value of the variables in the
message template. An XML file defines a set of multiple profiles with varying parameter values that allow users to configure call
instances in call generation and to receive calls.

Includes Location services parameters such as Positioning Initiation Request parameters, LCS Client type, LCS QOS, Location Estimate,
Location Type, OTDOA/ GANSS/ UTDOA/ GPS Measurement Results parameters, Positioning Method, and other related configurations
required for PCAP signaling emulation.

MAPS (Message Automation Protocol Simulation) SAS (UMTS luPC 3GPP ) - [Profile Editor - SAS_Profiles] = O X
Q Configurations Emulator Reports Editor Debug Tools Windows Help - || & %
. s . . C n
YA EIE 1 IR FRIEENC)
HE| . 9
#_| Profiles (EdtF2 ~ | Config [Value [ [[[% Enable
1 SASProfile0001 E =) SASProfile0001 i
2 SASProfie00n2 [&@ Mobile D
. I: IMSI 9017000000000638
3 [ASEroimeU3 IMEI 3456789876545647
4 SASProfile0004 H=) Positioning Activation Request Parameters
5 SASProfile0005 - Additional Positioning Method UE-Based
. - Selected Position Method OTDOA
6 SASProfie0005 - RNC Position Response Time s2
7 SASProfile0007 - Enable Periodic Position Report False
8 SASProfile000s - Amount Of Reporting ral6- 16
9 SASProfleD00S H=) Location Estimate Parameters
rore - LCS Coordinates Input Method csv
10 SASProfile0010 - LCS Coordinates CSV File Name Location_Coordinates.c...
11 SASProfile0011 - Number Of Reports for CSV 1
- f Sh Point
12 SASProfile0012 Typ_e ¢ -ape gh
- Latitude Sign North
13 SASProfie0013 - Degrees of Latitude 56.00
14 SASProfie0014 - Degrees of Longitude -25.00
15 SASProfie15 - Uncerta!nty Cod-e in r_net_ers 220
- Uncertainty Semi Major in meters 5.30
16 SASProfile0016 - Uncertainty Semi Minor in meters 10.90
17 SASProfile0017 - Orientation of Major Axis 80
18 SASProfile0018 [} C—— 4
] - Altitude in meters 3600
19 SASProfile0013 |- Direction Of Altitude Altitude Expresses Height
20 SASProfile0020 - Uncertainty Altitude in meters 840
21 SASProfiel021 v i 'l;‘“e’ Ra_"‘“‘R - ?‘; add_| tnsert | oeete
- ncertainty Radius Properb'esl
Insert Delete Clear | Offsst Ancle 12 vl
@ Initialisation Errors @ Error Events @ Captured Errors 4

Figure: Profile Editor
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Call Generation and Call Reception

In call generation, MAPS™ is configured for the out going messages, while in call receive mode, it is configured to respond to incoming
messages. Tests can be configured to run once, multiple iterations and continuously. Also, allows users to create multiple entries using

quick configuration feature.

The editor allows to run the added scripts sequentially (order in which the scripts are added in the window) or randomly (any script from
the list of added script as per the call flow requirements). The test scripts are started manually at call generation; and at the call

reception, the script is automatically triggered by incoming messages.

The below scenario shows MAPS™ |uPC emulator configured as RNC initiating Position Initiation Request procedure towards SAS and

MAPS™ |uPC emulator configured as SAS receives and processes the Position Initiation Request procedure.

MAPS (Message ion Protocol Simulation) RNC (UMTS IuPC 3GPP ) - [Call Generation ] - o X
4y Configurations Emulator Reports Editor Debug Tools Windows Help - & x
QB3 vBR|IE G662 50O

FLIE T &l
SiNo Sciipt Name Profile Cal Info Sciipt Execution _| Status Events Events Profle | Result Total lter.. ed Iterations ~
LCS_Controller.gls RNCProfie0001 IMSI:0x3017000000000. Start [5CCP Connection.. ) None [ [ P [ 1 T 1 ]
2 LCS_Controller.gls RNCProfie0002 Start | None | Unknown 1 0
3 LCS_Controller.gls RNCProfie0003 Start | None | Unknown 1 0 v
< >
)
Delete | Insert | Refresh | start | startal o v| stopal [w| avor | Abortal|
Save ColmnWidh —— [——— | Show Latest
RNC sas (I fnd
==s==ssss=s=== MTP3 User Adaptation Layer =s========== = A
o = 0002 Message Class = 00000001 Transfer
connection 3 0003 Transfer Message Type = 00000001 Payload Data
17:45:24.332000 0004 Message Length = 112 (x00000070)
PositionActivationRequest Protocol Data =
< 17:45:24.332000 0008 Tag = %0210 Transfer Protocol Data
PositionActivationResponse 000A Length = 101 (x00€S)
17:45:24.334000 Originating Point Code =
(000E Point Code = 5.5.5(..101000 00101101)
- 17:45:24.358000 Destination Point Code =
0012 Point Code = €.€.€(..110000 00110110)
e 17.45:26.855000 0014 Service Indicator = _...0011 sccp
0015 Network Indicator = ....10 National Network
| 4 N 0016 Message Priority W it 00 Priority Code 0
I 17:45:26,879000 0017 Signalling Link Selection =1 (x01)
— 17:45:26.873000 Parameter Padding = x000000
RLSD released SCCy) Ever =
L 17:45:26.880000 0018 Message Type = 00000001 CR connection request
Mandatory Fixed Parameters =
RLC release complete 17:45:26.898000 Source Local Reference Parameter =
0019 Source Local Reference = 12 (x00000C)
Protocol Class Parameter =
001C Class = ....0010 Class 2 v
< > < >
Scrts ) Message Sequence { Event Corfig )\ Scipt Fow )\ Capture Everts /'
@ Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=1Down=0
Figure: Position Initiation Request Emulation at RNC
MAPS (Message Automation Protocol Simulation) SAS (UMTS IuPC 3GPP ) - [Call Reception] - 8 x
% Configurations Emulator Reports Editor Debug Tools Windows Help - & x
- s 1]
QEEssv@uSE sk e|Z 20O
StNo | SciiptName [ Profie [ Callinfo | Sciipt Execution [ Status [ Events
1 M3UAgls 1 . stp | ASP Active Send-ASPDown
2 SCMG.gls 1 o stp | Subsystem-Allowed Initiate SST
LCS_Controller.gls [ ] IMS!:,0x3017000000000638 Completed || SCCP Connection Released None.
< >
[[stop | stopar [ abort [ AbortAl | ¥ showRecords I Select Active Call I~ AutoTrash Trash
Save ColmnWidh —— ——— I ShowLatest
=
RNC SAS I L]
==s========= MIP3 User Adaptation Layer =ss========= = ~
= = 0002 Message Class = 00000001 Transfer
CC connection confim 17.45:24.320000 0003 Transfer Message Type = 00000001 Payload Data
e 0004 Message Length = 112 (x00000070)
Protocol Data =
17:45:24.321000 0008 Tag = %0210 Transfer Protocol Data
PosionActivationResponse. 000A Length = 101 (x00€S)
Sy 17:45:24.345000 Originating Point Code =
(000 Point Code = §.5.5(..101000 00101101)
= 17:45:24.346000 Destination Point Code -
o 0012 Point Code = €.€.€(..110000 00110110)
M’ 17:45:26.867000 0014 Service Indicator = ....0011 SCCP
X N B 0015 Network Indicator ...10 National Network
Spon - 001€ Message Priority e 00 Priority Code 0
17:45:26.868000 0017 Signalling Link Selection = 1 (x01)
17:45:26.868000 Parameter Padding = x000000
RLSD released SCCP Layer =
s 17:45:26.888000 0018 Message Type = 00000001 CR connection request
Mandatory Fixed Parameters =
RLC release complete 17:45:26.888000 Source Local Reference Parameter =
0015 Source Local Reference = 12 (x00000C)
Protocol Class Parameter -
001C Class = _...0010 Class 2 52
< > < >
Scipts )\ Message Sequence ( Event Config )\ Scipt Fow )\ Capture Events /
@ _Initialisation Errors @ Error Events @ Captured Errors @ _Link Status Up=1Down=0

Figure: Position Initiation Request Emulation at SAS
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Typical UMTS IuPC Interface Procedures
MAPS™ IuPC supports PCAP signaling message exchange between RNC and SAS, which are categorized as follows:-
e Positioning Calculation Service
— Position Calculation
— Position Parameter Modification
e SAS Centric Position Service:
— Position Initiation
— Position Activation
— Position Periodic Report
— Position Periodic Termination

e Information Exchange Service:
— Information Exchange Initiation

— Information Reporting

— Information Exchange Termination

Position Initiation Request Procedure

The IuPC interface enables RNC and SAS to exchange information that is related to the positioning of a single UE, using SAS Centric
mode of operation.

Position Initiation procedure is used by RNC to request from SAS the position (non-periodic or periodic) of a UE. The connection-
oriented service of the signaling bearer is established in conjunction with this procedure.

Position Activation procedure enables SAS to initiate a particular positioning method used for an individual positioning event.

During Information Exchange Service, the IuPC interface enables RNC to request specific GNSS (GPS or GANSS) related data from SAS at
regular intervals.

A
~ SAS

\\
C__

—— 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 —>]

<—— RLCrelease complete

Figure: Position Initiation Request Procedure
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Supported Protocols and Specifications

PCAP

Page 7

RUA

Supported Protocols

Physical Layer

HNB

Physical Layer | Physical Layer Physical Layer
HNB GW luPC SAS
Standard / Specification

Positioning Calculation Application Part (PCAP) 3GPP TS 25.453

M3UA

SCCP

SCTP

RFC 3332
Q.713, CCITT (ITU-T) Blue Book

RFC 4960

© GL Communications Inc.
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Buyer’s Guide

Item No Product Description

PKS153 MAPS™ UMTS IuPC Interface Emulator

Item No Related Software

PKS139 MAPS™ Diameter Emulator

PKS147 MAPS™ GSM Lb Interface Emulator

PKS148 MAPS LTE SLs Interface Emulator

PKS142 MAPS™ LTE eGTP (S3, S4, S5, S8, S10, S11 and S16) Interfaces
PKS164 MAPS™ UMTS — IuPS Interface Emulation
PKS160 MAPS™ UMTS — IuCS and luh Interface Emulation
PKS166 MAPS™ UMTS Gn Gp Emulator

PKS137 MAPS™ GSM A IP Emulator

ETH100 Mobile Traffic - PacketCheck™

ETH101 MobileTrafficCore - GTP

ETH102 MobileTrafficCore - Gateway

For more information, please visit Signaling and traffic simulator webpage.
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