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The figure above shows the architecture applicable to the positioning of a UE with E-UTRAN access. The SLs interface is used to convey
LCS-AP (LCS Application Protocol) messages and parameters between the MME to the E-SMLC. It is also used for tunneling LTE
Positioning Protocols (LPP between the E-SMLC and the target UE), which is transparent to the MME as described in 3GPP TS 36.305.

MAPS™ SLs emulator supports LCS AP protocol messages and LPP payload protocols required for simulating E-SMLC and MME
network elements over SLs interface. MAPS™ SLs emulator supports UE based positioning method (A-GNSS) in LTE network.

MAPS™ SLs emulator supports simulation of location service procedures between E-SMLC and MME using UE based A-GNSS
positioning method, thus testing either or both entities for all probable scenarios.

MAPS™ E-SMLC interacts with real-time MME requesting the current location of a subscriber by initiating LPP location requests on
LCSAP sessions.

For more information, please visit MAPS™ LTE SLs Interface Emulator webpage.
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Main Features

e Useful tool to simulate Location services procedures over SLs interface
e Emulator can be configured as MME, E-SMLC nodes and study the call flow and exchange of signaling messages between any of
these nodes
e User-friendly GUI for generating hundreds of UE Signaling (Load Testing) over SCTP transport
e Ready scripts for LCS-AP and LPP procedures —
— Location Service Request
— Location Information Exchange
= Request Capabilities (E-SMLC -> UE)
= Provide Capabilities (UE -> E-SMLC)
= Request Location Information (E-SMLC -> UE)
= Provide Location Information (UE -> E-SMLC)
= LPP Abort
= LPP Error
= LPP Ack
— Location Abort procedure

— Reset procedure

e Provides protocol trace with full message decoding of the LCS-AP and LPP messages

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

SCTP Configuration parameters consists of source / destination IP address, port configurations to simulate MME and E-SMLC entities in
SLs interface. MAPS™ can then generate and receive LCS-AP messages to/from valid IP Address in the LTE network. End user
configuration profile used to configure MAPS™ LTE SLs with supported E-SMLC and MME parameters.

MAPS (Message Automation Protocol Simulation) E-SMLC (LTE SLs 3GPP ) - O X

Configurations Emulator Reports Editor Debug Tools Windows Help
IEE R D IR PRI
| Testbed Setup - TestBedDefault

Config Value [V Enable
i =) ESMLC Configurations i
H=) ESMLC 1
L= EsMmLC
E SMLC IP Address 192.168.12.53
F E SMLC Identifier 1
=] MME Parameters
L3 Connected MMEs 1

L) Connected MMEs 1
MME IP Address  192.168.12.52
MME Port 9082
E SMLC Port 9082
E SMLC SCTP Mo... Server
=] PLMN Identifiers
Mobile Coun... 311
Mobile Netw... 480
Macro eNBIld 0001
Cell Ild 01

- End User Configuration UE_Profiles.xml Start Edit

@ |Initialisation Errors @ ErrorEver ~

Figure: Testbed Setup
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Pre-processing Tools

Message Editor

With message editor, users can 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, &
optional variable parameters.

r:_'i% Message Editor - LocationRequest

File View Direction Tools Help

= d ? X

Frame Nol [=- LCSAP N —
1 - LCSAP-PDU IlmuatmgMessage=0 _'_l
(= InitistingMessage itiati

SuccessfulDutcome = 1
UnsuccessfulDutcome = 2
Extensible Item = 3

ProcedureCode
Criticality
[=)- ProtocollE-Container
[=)- ProtocollE-Field
ProtocollE-ID
Criticality
Correlation-ID
[=)- ProtocollE-Field
ProtocollE-ID v

LCSAP Layer ====mmwmmmme =

LCSAP-PDU = CHOICE

Extensibility Marker =0

Choice Index =0
InitiatingMessage = SEQUENCE
ProcedureCode = INTEGER
Contents = 0 id-Location-Service-Request
Criticality = ENUMERATOR
Contents =0 reject(0)
Value = Cpen Type
Length = €7
Location-Reguest = SEQUENCE

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-SLs\MAPS\LTE SLs\3GPP\E-SMLC\Scripts\Location_Request_E-SMLC.gls] - [m] X
& File View Edit Shortcuts Tools Help - & %
D HEH x = B2 o ?
Command Window EIEI Location_Request_E-SMLC bX F
(&) Action 1 %
Send 2! Keyldentifier:IMSI; 3
Recy 3! SLsScriptld="LocationRegquest"; g
Decode 4 if (MsgReceived) —
Bind S if (MessageType == "Location Recuest")
Unbind 6 IsReception = 1;
Load Profile 7 StartChildScript (SLsScriptld,”LTE SLs","SLs E-SMLC.gls","", IsReception =
Start Timer 8 else -
Stop Timer 9 ErrorLog ("Location Not Requested”):
Stop Retransmit Timer 10 exitc;
Conditional & Flow Control 11 endif
Variable 12] else
Maps CLI 13 exitc;
Logs / Comment 14! endif
Init 15
Child Script 16; wait;
DataBase 57
Send Report 18 #include "SLs_Callbacks_E-SMLC.gls":
Resume 19 #include "IdentifyConnection.gls";
Return
Include
Exit
Utility Functions
Traffic Commands < >
Readv Line Count - 191 Line : 1 Cal : 1 NUM Z

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

Profile Editor

This feature 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 transactions parameters such as originating LPP and AGNSS Request Capabilities, LPP Request Location
Information, LCS Client type, LCS QOS, Location Estimate, geographical shapes of the location estimate, Positioning Method, and other
related configurations required for LCS-AP, and LPP simulation.

MAPS (Message Automation Protocol Simulation) MME (LTE SLs 3GPP ) - [Profile Editor - UE_Profiles] - O X
% Configurations Emulator Reports Editor DebugTools Windows Help - |[ ] %

YL T 1 B3 FREEID
HEBR . 9|

| = | Profiles (Edit+2) [ A |Config Value A ||| ¥ Enable
1 UEProfile0001 i =) UEProfile0001 |
2 UEProfle0002 H=) Mobile Identity
- IMEI 359877068325248
S BE—— L IMsI 311480012041631
4 UEProfile0004 - Type Of Identity IMSI
5 UEProfile0005 H=) Current Location
- MCC M
6 UEProfile0006 L MNC 220
7 UEProfile0007 -~ Celld 1
8 UEProfie0008 s 2
L ESMLCId 1
% e H=) LCS AP Parameters
10 UEProfile0010 - Requested Location Type Geographic - Infor...
11 UEProfile0011 - LPP Positioning Capability True
.. - LCS Cl?en.t Type Emergency Services
- LCS Priority 1
13 UEProfie0013 U=) LCS QoS Parameters
14 UEProfile0014 Horizontal Accuracy in m... 10.00
45 EProHE001E Vertical Coordinates Requ... Not Requested
Vertical Accuracy in meters 5.00
16 UEProfile0016 Response Time Low - Delay
17 UEProfile0017 H=] LPPaParameters
——— L CellPortion Id 44
=) Location Parameters
19 UEProfie0019 F LCS Coordinates Input Method CSV
LCS Coordinates CSV File Na... Location_Coordina...
i gz:::zzz =) Location Estimate Parameters ) A | REE Doe
bd l— Type of Shape Point v i Properties
Insert Delete Clear |
@ Initialisation Errors @ Error Events @ CapturedE

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 screen below is the MAPS™ SLs Emulator configured as MME initiating LPP location requests on LCSAP sessions towards E-SMLC.

MAPS (Message Automation Protocol Simulation) MME (LTE SLs 3GPP ) - [Call Generation - CallGenDefault] = o X
?ﬁ& Configurations Emulator Reports Editor DebugTools Windows Help B TAE]

EYE T RIEE IR NIRRT

HR . A&

Location_Request MME.gls UEProfile0001 0x0311480012041631 Start

[ Successful Location Response Received I oW [ Pess | 1 | 1 |
2 Location_Request_MME.gls Stat | _ None | Unknown 1 0
3 Location_Request_ MME.gls Statt | None | Unknown 1 0
4 Location_Request_MME.gls Start | Nore | Unknown 1 0
5 Location Request MME als Start | None | Urknown 1 0 Y
]
Delete | Insert | Refresh | stat | statall| s [v| stopal [w| abort | abortal|
Save Column Width ~—— f——— T Show Latest
~ Fi
MME E-SMLC nd
LCSAP Layer = ~
LCSAP-PDU = CHOICE
AT e Extensibility Marker =
riented Information requestCapabilities e Choice Index =0
B0 ZI1S3 ProcedureCode = INTEGER
C ion Oriented i Contents = 0 id-Location-Service-Request
:06:20.119.4100 Criticality = ENUMERATOR
Connection Oriented Information provideCapabilties Contents =0 reject(0)
P18:06:20.119.6862 Value = Open Type
o ’ Length =67
Connection Oriented Information 18:06:20.125.5384 Extensibility Marker =0
i ) § Preamble =
Connection Oriented requestl 8.06:20.125.7034 ProtocolIE-Container = SEQUENCE OF
S Iteration Count =
Connection Oriented Information o ProtocolIE-Container = Instance 0
18:05:20.125.5083. ProtocolIE-ID = INTEGER
Connection Oriented ion, provideL ocati i Contents = 2 id-Correlation-ID
P18:06:20.126.2364 Criticality = ENUMERATOR
Bonnecian Oiiartad Contents =0 reject(0)
AL 180620122280, Value = open Type
Len =4
< > e e EaEistTaea v
Sciipts ) Message Sequence { EventConfig )\ SciptFlow //
@ Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=1Down=0

Figure: Location Service Simulation at MME

MAPS™ SLs Emulator configured as E-SMLC receives and processes the LPP location service procedure requests.

MAPS (M ion Protocol Simulation) E-SMLC (LTE SLs 3GPP ) - [Call Reception] = o X

% Configurations Emulator Reports Editor Debug Tools Windows Help - &) %
P 1 dinits I cC N

QEHs 3@ !I ¥ elelslf 2O
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)
| Stop I Stop Al I Abort I Abort All I [V showRecords |~ Select Active Call [~ Auto Trash  Trash
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Location B Length =4
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Flgure Location Service Simulation at E-SMLC
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Typical LTE SLs Interface Procedures
The LTE SLs interface procedures can be divided as follows:

e Location service request procedure
e Location information exchange LPP procedure
Request Capabilities (E-SMLC - UE)

Provide Capabilities (UE = E-SMLC)

— Request Location Information (E-SMLC = UE)
Provide Location Information (UE = E-SMLC)
LPP Abort

— LPP Error

LPP Ack

e Abort Procedure
e Reset Procedure

Location Service Request and Information Exchange LPP Procedure

The location service request procedure is used to obtain the location estimate for a target UE in E-UTRAN. Connection Oriented Infor-
mation transfer procedure enables two-way transfer of LPP messages between E-SMLC and MME. The procedure is only valid while a
location request procedure for the target UE is ongoing.

MME SLs E-SMLC

LocationRequest ————————

«——— LPP requestCapabilities

LPP provideCapabilities ———>
. . (Periodic)
<«— LPP requestLocationInformation ——
—— LPP providelocationinformation —>
——— LPP providelLocationinformation —>

—— LPP providelocationinformation —>

—— LPP provideLocationIinformation —>

— .
Location Response

Figure: Typical SLs interface LCS-AP LPP Procedure

Supported Protocols and Specifications

LPP/
LPPa
Relay -
NAS Supported Protocols Standard / Specification Used
LCS-AP LCS-AP
S1-AP
SLs
............................ 3GPP TS 29.171 V14.0.0 (2016-12)
SCTP SCTP SCTP (LCS AP)
P (1T A I P
SCTP RFC 4960
L2 L2 L2
LPP 3GPP TS 36.355 V14.0.0 (2016-12),
L1 U N 36.305
MME E-SMLC

SLs
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Buyer’s Guide

Item No Product Description

PKS148 MAPS™ LTE SLs Interface Emulator

Item No Related Software

PKS146 MAPS™ LTE SGs Interface Emulator

PKS147 MAPS™ Lb Interface Emulator

PKS140 MAPS™ LTE S1 Interface

PKS142 MAPS™ LTE eGTP (S3, S4, S5, S8, S10, S11 and S16) Interfaces.
ETH100 Mobile Traffic - PacketCheck™

ETH101 MobileTrafficCore - GTP

ETH102 MobileTrafficCore - Gateway

For more information, please visit Signaling and Traffic Simulator webpage.
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