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APPLICABILITY TABLE
SW Versions
HE910 family
HEQ910
HE910-GA 12.00.xx3
HE910-EUG / HE910-NAG

Note: the features described in the present documernpraréded by the products equipped
with the software versions equal or higher thanvéirsions shown in the table.

Y HE910 is the “type name” of the products marketedHE910-G & HE910-DG

-*‘:/]W EREAD P
| : 7
!

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 2 of 36




Telit

A-GPS Application Note
80000NT10066A Rev. 4 - 2013-11- 29

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Notice

While reasonable efforts have been made to asktareadcuracy of this document, Telit
assumes no liability resulting from any inaccuraad omissions in this document, or from
use of the information obtained herein. The infdiorain this document has been carefully
checked and is believed to be entirely reliablewkler, no responsibility is assumed for
inaccuracies or omissions. Telit reserves the tighhake changes to any products described
herein and reserves the right to revise this dootirmed to make changes from time to time
in content hereof with no obligation to notify apgrson of revisions or changes. Telit does
not assume any liability arising out of the apgdima or use of any product, software, or
circuit described herein; neither does it convegiise under its patent rights or the rights of
others.

It is possible that this publication may contaiderences to, or information about Telit
products (machines and programs), programmingeices that are not announced in your
country. Such references or information must nottestrued to mean that Telit intends to
announce such Telit products, programming, or sesvin your country.

Copyrights

This instruction manual and the Telit products deed in this instruction manual may be,
include or describe copyrighted Telit material, lrsuas computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and its licensors certain exclusive rights foopyrighted material, including the
exclusive right to copy, reproduce in any form trilieite and make derivative works of the
copyrighted material. Accordingly, any copyrightedaterial of Telit and its licensors
contained herein or in the Telit products describedhis instruction manual may not be
copied, reproduced, distributed, merged or modifiedany manner without the express
written permission of Telit. Furthermore, the puasé of Telit products shall not be deemed
to grant either directly or by implication, estopper otherwise, any license under the
copyrights, patents or patent applications of Taktarises by operation of law in the sale of a
product.

Computer Software Copyrights

The Telit and 3rd Party supplied Software (SW) pigid described in this instruction manual
may include copyrighted Telit and other 3rd Pampgied computer programs stored in
semiconductor memories or other media. Laws inltddg and other countries preserve for
Telit and other 3rd Party supplied SW certain esiolel rights for copyrighted computer
programs, including the exclusive right to copyreproduce in any form the copyrighted
computer program. Accordingly, any copyrighted Ter other 3rd Party supplied SW
computer programs contained in the Telit produetscdbed in this instruction manual may
not be copied (reverse engineered) or reproduc@shynmanner without the express written
permission of Telit or the 3rd Party SW suppliasrtRermore, the purchase of Telit products
shall not be deemed to grant either directly orirhplication, estoppel, or otherwise, any
license under the copyrights, patents or patericagtions of Telit or other 3rd Party supplied
SW, except for the normal non-exclusive, royalgeflicense to use that arises by operation
of law in the sale of a product.
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Usage and Disclosure Restrictions

License Agreements

The software described in this document is the gntypof Telit and its licensors. It is
furnished by express license agreement only and lmaysed only in accordance with the
terms of such an agreement.

Copyrighted Materials

Software and documentation are copyrighted materidaking unauthorized copies is
prohibited by law. No part of the software or doamtation may be reproduced, transmitted,
transcribed, stored in a retrieval system, or teded into any language or computer language,
in any form or by any means, without prior writ@@@rmission of Telit

High Risk Materials

Components, units, or third-party products usedhim product described herein are NOT
fault-tolerant and are NOT designed, manufactucedntended for use as on-line control
equipment in the following hazardous environmeatgiiring fail-safe controls: the operation
of Nuclear Facilities, Aircraft Navigation or Aimft Communication Systems, Air Traffic
Control, Life Support, or Weapons Systems (HighkRistivities"). Telit and its supplier(s)
specifically disclaim any expressed or implied waty of fithess for such High Risk
Activities.

Trademarks
TELIT and the Stylized T Logo are registered indenaark Office. All other product or
service names are the property of their respectwmeers.

Copyright © Telit Communications S.p.A.
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1. Introduction

The present document provides the reader with detjoe concerning the use of the Assisted
GPS (A-GPS) provided by the Telit's Modules of HIE910 family. The document also deals
with the Standalone GPS (S-GPS) to give to theercad ease way to compare the AT
commands used to set up and manage the two GR®sslu

1.1. Scope

The Application Note covers the Control-Plane Netwvand the Secure User Plane Location
(SUPL) standards created by two different standatitin bodies: the 3GPP and the OMA
respectively.

1.2. Audience

This document is intended for those users that rnieedievelop applications dealing with
LoCation Service (LCS).

1.3. Contact Information, Support

For general contact, technical support, to repoduchentation errors and to order manuals,
contact Telit Technical Support Center (TTSC) at:

TS-EMEA@telit.com
TS-NORTHAMERICA@telit.com
TS-LATINAMERICA@telit.com
TS-APAC@telit.com

Alternatively, use:

http://www.telit.com/en/products/technical-suppecetter/contact.php

For detailed information about where you can by Telit modules or for recommendations
on accessories and components visit:

http://www.telit.com

To register for product news and announcementsoprpfoduct questions contact Telit
Technical Support Center (TTSC).

Our aim is to make this guide as helpful as possikeep us informed of your comments and
suggestions for improvements.

Telit appreciates feedback from the users of diarination.
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1.4. Document Organization
This document contains the following chapters asking the listed main topics:
Chapter 1: introduction, scope, target audiencetam and support information;
Chapter 2: document history;
Chapter 3: brief GPS introduction;
Chapter 4: S-GPS and A-GPS Solutions;
Chapter 5: Abbreviations and acronyms.

1.5. Text Conventions
@ Danger — This information MUST be followed or cat@gphic equipment failure or bodily
injury may occur.

Caution or Warning — Alerts the user to importanbmts about integrating the module, if
these points are not followed, the module and esgluequipment may fail or malfunction.

Tip or Information — Provides advice and suggestios that may be useful when
integrating the module.

@ =

All dates are in ISO 8601 format, i.e. YYYY-MM-DD.

1.6. Related Documents
[1] HE910 Hardware User Guide, Telit document: 1380925

[2] HE910/UE910 Families Ports Arrangements Useid&uTelit document:
1vv0300971

[3] HE910/UE910 AT Commands Reference Guide, Teltument: 80378ST10091A
[4] WGS84 Implementation Manual, Eurocontrol arteNf

[5] NMEA-0183 Standard for Interfacing Marine Elemtic Devices

[6] SSL/TSL User Guide, Telit document 1vw0300989
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2. Document History
. Product/
Revision Date SW Version Changes

0 2012-04-26 | HE910/12.00.xx3 | First issue
Added sequence diagrams and AT#FRWL command.

1 Az s s J Updated Applicability Table.

2 2012-10-15 / Added note about satellites visibility in chaptet2.2.1.1,
and 4.2.2.1.2
Updated chapters 4.1, 4.2.2,4.2.1.1.1, 4.2.14122.1.1,
and 4.2.2.1.2.

& AU S0 J Deleted warnings about internal firewall.
Deleted “Preliminary” from title page.

4 2013-11-29 / Reorganized the entire document.

J/

U [

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 9 of 36




Telit

A-GPS Application Note
80000NT10066A Rev. 4 - 2013-11- 29

3. A brief GPS Introduction

The description of the GPS system is beyond thpesod this document. The reader that is
interested to deepen the argument should refdreaédicated literature, hereafter are only
mentioned the basic concepts.

GPS system is based on a constellation of 24 isasetlistributed equally among six circular
orbital planes; the height of the orbits is abdd®@ km. Orbits in this height are referred to
as medium earth orbit (MEO).

GPS receiver performs initial position and velodagiculations using an ECEF coordinate
system, fig. 1. Because the earth has a complepesaanethod to approximate the earth’s
shape is required.

z @ = latitude
North Pole A = longitude
a = major axis
b = minor axis
X, ¥, Z = ECEF position

Prime Meridian
(0° longitude)

N,

=<

Equator >

(0° latitude)

fig. 1. ECEF coordinate system [from Wikipedia]

U [
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The use of a geodetic reference (reference ellipsmiows for the conversion of the ECEF
coordinates to the more commonly used coordinatesattude, Longitude and Altitude
(LLA).

GPS receiver, used by GPS Telit solution, usesd@dgault) the geodetic reference (datum)
WGS 84 [4] which provides a worldwide common grigtem that may be translated into
local coordinate systems or map datums. Many reéerellipsoids are used throughout the
word. The main reason for choosing a referencendlatiner than WGS 84 is to minimize the
local differences between the geoid and the eligbseparation or other mapping distortions.
Local map datums are a best fit to the local sludplee earth and not valid worldwide.
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b. GPS Solutions

Nowadays there are several Positioning Techniquesavide the localization of target MS.
One of them is the A-GPS Positioning Technique thame the help of a cellular network
deploying an A-GPS server.

At this point, it is advisable to introduce theidéfon of: Time to First Fix (TTFF):

TTFF indicates the time and process required f@RE device to get adequate satellite
signals and data to provide accurate navigation.

A GPS uses the following sets of data to providmieate position
» GPS satellite signals,
* Almanac data,
* Ephemeris data.

If a GPS device has been turned off for a longgokeof time, when it is turned on it will take
longer to acquire these data sets and get a "Tonkérs$t Fix". One way to speed up TTFF is
to use the A-GPS Positioning Technique.

A "cold" start indicates the scenario in which B®S must get all data in order to start
navigation, and may take up to several minutes.

A "warm" start indicates the scenario in which tBPS has most of the data it needs in
memory, and will start quickly, a minute or less.

Before dealing with the A-GPS service, a StandalGRS solution is described. The figure
below shows an overview of the involved functioaatities.

GPS Satellites  Z, @

Z
4 S
GPS Signal NS . .
LoCation Service (LCS)
DTE GPS Signal Client

|:| <

i— module
———\ ﬁ

< =

fig. 2: GPS
Note: in the next pages the term “module” means a mooellenging to the HE910 family.

In the following chapters, it is assumed that thedale is connected to a DTE by means of
the Main Serial Port (USIF0Q) and no USB cable igygkd in, refer to [1], [2].

o

% - Lt G i - Ik y u ’ = "
| g i e . e - — 3
‘E\!V A / = i & S < 4 \

Reproduction forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 12 of 36




4.1.

Telit

A-GPS Application Note
80000NT10066A Rev. 4 - 2013-11- 29

Warning: to have more information about the syntax and patara of the GPS AT
commands described in the document refer to [3].

Standalone GPS (S-GPS)

Standalone (or autonomous) GPS mode is a featatallows the GPS receiver, installed on
the module, to perform its First Fixing activitythout assistance data coming from cellular
network. The GPS receiver estimates its positioactly from GPS satellites in its line of
sight. The S-GPS is sometime slower to computEiist Fix; this phenomenon is evident in
very poor signal conditions, for example in a eitiyere the satellites signals are corrupted by
the multipath propagation.

To set up the GPS receiver in standalone modesteshould go through the following steps
of the example.

Switch off/on the module and restore the defaulSGfRarameters in order to start from a
known GPS setting.

AT$GPSRST
OK

Delete the GPS information stored in NVM. It is thistory buffer interfacing the GPS
receiver to the module. This action is not mandatibrshould be performed only if you need
to clean the buffer:

AT$GPSNVRAM=15,0

OK

Check that after history buffer cleaning no GP®imfation is available
AT$GPSACP

$GPSACP:

OK

Enable unsolicited messages of GPS data in NMEAdbyr refer to [5]. Only Global
Positioning System Fix Data (GGA) sentence is exdhbl

AT$GPSNMUN=1,1,0,0,0,0,0
OK
Start the GPS receiver in standalone mode:

AT$GPSP=1
OK
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After a time interval depending from the environt@characteristic of the location where
the GPS receiver operates (outside, inside, city,),ea continuous streaming of GGA
sentences appears on the DTE, see the figure below.

‘& TELIT - HyperTerminal o [m] 4|

Fie Edt View Cal Transfer Help

D=l 5(5] ol =

$GPSNMUN: $GPGGA,152356.90,4542.8343 N, 01344 .2829 E,1,06,3.00,304 .03 M, M, =74

$GPSNMUN: $GPGGA,152357.90,4542.8344 N, 01344 .2829 E,1,06,3.00,304 05,1, M, =74

$GPSNMUN: $GPGGA,152358.90,4542. 8344 N, 01344 .2829 E.1,06,3.00,304 .08 .M, .H, ,»76

$GPSNMUN: $GPGGA,152359.90,4542.8344 N, 01344 .2829 E.1,06,3.00,304 .13 M, .M, ,«7D

$GPSNHUN: $GPGGA,152400.90, 4542 8345 N, 01344 .2830 E,1,06,3.00,304.16 M, M, =7A

R ENN

Connected 0:07:03 ATV 115200 8-N-1  [SCROLL [caps WM [Copiure  [Frint echo

Now, you can stop the display of the GGA sentercdsring the following command:
AT$GPSNMUN=0,1,0,0,0,0,0
OK

Read the fix that is continuously updated in tretdry buffer:

AT$GPSACP

$GPSACP: 152324.000,4542.8396N,01344.2874E,3.00(33(1000.00,0.00,0.00,200412,05
OK

The module provides another AT command to staraithenomous GPS mode:
Turn off the GPS receiver (if it was powered on).

AT$GPSP=0

OK

Enable unsolicited messages of GPS data in NME@dar
AT$GPSNMUN=1,1,0,0,0,0,0

OK

Now, start the autonomous GPS mode.

AT$GPSSLSR=2,3,,,,,1

OK

The DTE displays a continuous sequence of GGA seate If the optional <interval>
parameter is omitted, one shot NMEA streaming ¢ eadisplayed on the DTE.

U [
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4.2. Assisted GPS (A-GPS)

Assisted GPS mode is a feature that allows the &®&iver, installed on the module, to
perform its First Fix using assistance data prayibg entities deployed by Cellular Network.
Two different architectures were proposed by twitedent standardization bodies:

» C-Plane Network was proposed by 3GPP
e Secure User Plane Location (SUPL) was proposedis O

For each scenario illustrated in the figure belawhapter is dedicated in the next pages. MS
acronym indicates the Telit's module.

& Warning: be sure that the GPS antenna is connected to tbaeleno

ASSISTED GPS

l

C-PLANE NETWORK SECURE USE(gSll_SNE LOCATION

MT-LR MO-LR NETWORK INITIATED SET INITIATED
SESSION SESSION

MS-ASSISTED MS-BASED l l

MS-ASSISTED MS-BASED
MODE MODE

MODE MODE
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C-Plane Network

Two functional entities must be added to the netwkar make it supporting the A-GPS
Service: Serving Mobile Location Center (SMLC) amd>ateway Mobile Location Center
(GMLC).

Mobile Originated Location Request (MO-LR)

In this scenario the Location Request is startethbymodule itself. Two modes are available:
* MS-Assisted
+ MS-Based

MS-Assisted mode

In MS-Assisted mode, the module requires assistdate to the network (SMLC). With the
help of this data, the A-GPS receiver, installedtiom module, receives signals from the
visible satellites and sends the measurement tondteork. The SMLC calculates the
position and sends it back to the module. Seedlt@ifing example to perform the First Fix.

Switch off/on the module and set the location’s i@Quaf Service (QoS). The setting can be
stored via the ATSGPSSAV command.

AT$GPSQ0S=100,50,25,0
OK

Delete the GPS information stored in NVM. It is thistory buffer interfacing the GPS
receiver to the module. This action is not mandatibrshould be performed only if you need
to clean the buffer:

AT$GPSNVRAM=15,0

OK

Check that after history buffer cleaning no GP®imfation is available
AT$GPSACP

$GPSACP:

OK

Enable unsolicited messages of GPS data in NME#&d@orOnly Global Positioning System
Fix Data (GGA) sentence is enabled (optional):

AT$GPSNMUN=1,1,0,0,0,0,0
OK

Check that the GPS receiver is turned off.
AT$GPSP?
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$GPSP: 0
OK

Start the MO-LR using the MS-Assisted mode to dateuthe First Fix. After a short time
interval one shot NMEA streaming of data appeartherDTE.

AT$GPSSLSR=0,0

OK

The message below indicates that the requiredstirnation via C-PLANE mode is failed.
$GPSSLSR: C-PLANE ERROR, NETWORW ERROR,19

In alternative, is shown the fix performed by tkenslalone GPS mode, see below.
$GPSNMUN: $GPGGA,160546.000,4542.7971,N,01344.259,06,2.75,294.0,M,,M,,0000*7F

Check that the GPS receiver is turned off. In fanty one shot NMEA streaming of data has
been required.

AT$GPSP?
$GPSP: 0
OK

Read the already estimated fix stored in the hysvaifer:

AT$GPSACP

$GPSACP: 160546.000,4542.7971N,01344.2759E,2.75(28400.00,1.29,0.69,171212,06
OK
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The sequence diagram below depicts the basic flotheoMO-LR / MS-Assisted Mode. In
this example are not enabled the unsolicited messaigthe GPS data in NMEA format.

DTE MODULE

AT$GPSQOS=100,50,25,0
OK (ERROR)

A 4

A

AT$GPSNVRAM=15,0
OK (ERROR)

A 4

A

AT$GPSSLSR=0,0
OK (ERROR)

A

AT$GPSACP
$GPSACP: 152324.000,4542.8396N,01344.2874E,3.00B%(00.00,0.00,0.00,200412,05
OK

>
al

fig. 3: C-Plane / MO-LR / MS-Assisted Mode

y U [

g4)° = &
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4.2.1.1.2. MS- Based mode

In MS-Based mode, the module requires assistantzetdahe network (SMLC). With the
help of this data, the A-GPS receiver, installedtio® module, receives signals from the
visible satellites and calculates the position. Beefollowing example to perform the First
Fix. Assume that the module is powered down.

Switch on the module.

Set the location’s Quality of Service (QoS):
AT$GPSQ0S=100,50,25,0

OK

Delete the GPS information stored in NVM. It is thistory buffer between the GPS device
and the module. This action is not mandatory; istthe performed only if you need to clean
the buffer:

AT$GPSNVRAM=15,0

OK

Check that after history buffer cleaning no GP®iimfation are available
AT$GPSACP

$GPSACP:

OK

Enable unsolicited messages of GPS data (NMEA f)ri@mly Global Positioning System
Fix Data (GGA) sentence is enabled (optional):

AT$GPSNMUN=1,1,0,0,0,0,0
OK

Check that the GPS receiver is turned off.
AT$GPSP?

$GPSP: 0

OK

Start the MO-LR using the MS-Based mode. After aistime interval a continuous NMEA
streaming (GGA sentences) appears on the DTE.

AT$GPSSLSR=0,1,,,,,1

OK

forbidden without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 19 of 36
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The message below indicates that the requiredstiration via C-PLANE mode is failed.
$GPSSLSR: C-PLANE ERROR, NETWORW ERROR,19
In alternative, is shown the continuous fix perfethby the standalone GPS mode, see below.

‘& TELIT - HyperTerminal o [m] 4|
Fie Edt ‘Yiew Transfer Help

$GPSNMUN: $GPGGA,152356.90,4542.8343 N, 01344 .2829 E,1,06,3.00,304 .03 M, M, =74

$GPSNMUN: $GPGGA,152357.90,4542.8344 N, 01344 .2829 E,1,06,3.00,304 05,1, M, =74

$GPSNMUN: $GPGGA,152358.90,4542. 8344 N, 01344 .2829 E.1,06,3.00,304 .08 .M, .H, ,»76

$GPSNMUN: $GPGGA,152359.90,4542.8344 N, 01344 .2829 E.1,06,3.00,304 .13 M, .M, ,«7D

$GPSNHUN: $GPGGA,152400.90, 4542 8345 N, 01344 .2830 E,1,06,3.00,304.16 M, M, =7A

R ENN

Connected 0:07:03 ATV 115200 8-N-1  [SCROLL [caps WM [Copiure  [Frint echo

Now, you can stop the display of the NMEA senterergsring the following command.
AT$GPSNMUN=0,1,0,0,0,0,0
OK

Check that the GPS receiver is still turned orfatt, continuous NMEA streaming of data
has been required.

AT$GPSP?
$GPSP: 1
OK

Read the fix that is continuously updated in tretdry buffer:

AT$GPSACP

$GPSACP: 152324.000,4542.8396N,01344.2874E,3.00(33(1000.00,0.00,0.00,200412,05
OK

iy e
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The sequence diagram below depicts the basic ffawveoMO-LR / MS-Based Mode. In this
example are not enabled the unsolicited messagbs @&PS data in NMEA format.

DTE MODULE

AT$GPSQOS=100,50,25,0
OK (ERROR)

A 4

A

AT$GPSNVRAM=15,0
OK (ERROR)

A 4

A

AT$GPSSLSR=0,1
OK (ERROR)

A

AT$GPSACP
$GPSACP: 152B824.000,4542.8396N,01344.2874E,3.00(83®00.00,0.00,0.00,200412,05
OK

1
<«

fig. 4: C-Plane / MO-LR / MS-Based Mode

y U [

g4)° = &
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Mobile Terminated Location Request (MT-LR)

The network (an external LCS cliémbnnected to a GMLC) can request the currentilmeat
of a target MS. To perform this activity the netwestablishes an MT toward the target MS.
The MS to detect a possible incoming call must Entie $LCSLRMT unsolicited response
with the following command:

Enable unsolicited $LCSLRMT response:
AT$LCSLRMT=1 < Default value is 1
OK

When the network establishes the MT, the targetdMplays on the DTE the following
unsolicited message:

$LCSLRMT : <transport_protocol>,<Notif type>,<Loc_estimatgpe>,
<Client_ld>,<Client_Name_Encoding_type>,<Client_Namype>,
<Client_Name>,<Requestor_Ild_Encoding_type>,<Reguelst Type>,
<Requestor_ld>,<Codeword>,<Service_Type_id>,<reqid>

If the request is accepted enter the next commanatify it to the network (Location Service
Client). Use <reqid> to identify univocally the Latton Request:

AT$LCSLRV=1,<reqid>

OK

Or to reject the request use:
AT$LCSLRV=0,<reqid>

OK

2 Location Services Client description is beyondgbepe of this document.

1§
———
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The sequence diagram below depicts the basic fliotheoMT-LR. The example shows an
accepted location request.

DTE MODULE NETWORK

AT$LCSLRMT=1
OK (ERROR)

A 4

A

Mobile terminated Location Request

>
al

$LCSLRMT[: <transport_protocol>,<Notif_type>,<Loc_lestimate_type>,

<Client_ld>,<Client_Name_Encoding_type>,<Client_Nara_Type>,

<Client_Name>,<Requestor_|ld_Encoding_type>,<Request Id_Type>,
<Requestol_ld>,<Codeword>,<Service_Type_id>,<refjid>

>
al

AT$LCSLRV=1,<reqgid>
OK (ERROR)

A

fig. 5: C-Plane / MT-LR

y. =
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4.2.2. Secure User Plane Location (SUPL)

This Location Service architecture is composedvad basic elements: a SUPL Enabled
Terminal (SET) and a SUPL Location Platform (SLP)e SET corresponds to the module,
more specifically to the SUPL Agent that handlezatmn transactions between the SET and
the SLP server. The SLP manages several taskserdiathtion, location request, etc. The
Telit's module supports the SUPL ver. 1.0.

Two scenarios are available about the Location Bsigu
* Network Initiated Session
e SET Initiated Session

Before describing the scenarios mentioned above hiéeded to configure the Telit's module
using the AT commands listed hereafter. It is aahis to point out that in this configuration
example is not indicated the SUPL Server; it ipoesibility of the user to select one.
Assume that the module is powered off.

Switch on the module.

Set the module current time:

AT+CCLK=" year/month/day,hour:minute:secondsztime zone”
OK

Delete the GPS information stored in NVM. It is thistory buffer between the GPS device
and the module. This action is not mandatory; istthe performed only if you need to clean
the buffer:

AT$GPSNVRAM=15,0

OK

Check that after history buffer cleaning no GP®imfation are available
AT$GPSACP

$GPSACP:

OK

Enable unsolicited messages of GPS data in NME#d@orOnly Global Positioning System
Fix Data (GGA) sentence is enabled (optional):

AT$GPSNMUN=1,1,0,0,0,0,0

OK

without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 24 of 36



Telit

A-GPS Application Note
80000NT10066A Rev. 4 - 2013-11- 29

Load Transport Layer Security (TLS) Certificate. @lseady stated, it is responsibility of the
user to select the SUPL Server provided by the fimeaService Provider. The AT$SLTC
command allows the user to store into NVM two ¢iedies.

ATS$LTC="<certificate in Hexa format MAX 300 >",<t otal Length of the
certificate>,<Seq Number>,0

OK

Define the PDP context that will be used by the at@h Service (LCS). It must be in
accordance with the selected Network Provider:

AT+CGDCONT=<cid>,"IP",<apn>
OK

C Warning: recalling that the SSL socket can be opened onlly wéid> =1, it is suggested —
for LoCation Service - to assign to it another eallio have information about SSL socket
refer to document [6].

Lock <cid> for SUPL use:

AT$LCSLK=1,<cid>

OK

Set the selected SLP address and port number (dégxib):
AT$LCSSLP=<slp_address_type>,<slp_address>,7275

OK

Configure the SET ID, for example IMSI:
AT$LCSTER=1 < Default value is 1
OK

Enable unsolicited $LCSLRMT notification (used obly Network Initiated Session):
AT$LCSLRMT=1 < Default value is 1

OK

Enable unsolicited $LICLS notification (used by etk and SET Initiated Sessions):
ATS$LICLS=1 < Default value is 1

OK

Set the location’s Quality of Service (QoS). AT$GERY command is used to save GPS
parameters into NVM.

AT$GPSQ0S=50,50,100,0

OK
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The sequence diagram below depicts the basic hogohfigure the Telit Module to operate
in one of the two sessions: Network Initiated oiTf S&itiated Session. In this example are not
enabled the unsolicited messages of the GPS datsiiA format.

DTE MODULE

AT+CClK="year/month/day.hour:minute:secondztime zone"
OK (ERROR)

<
l

AT$GPSNVRAM=15,0
OK (ERROR)

A

ATSLTC="<certificate in Hexa format MAX 300 >",<to tal Length of the certificate>,<Seq Number>,0

>

OK (ERROR)

<
l

AT+CGDCONT=<cid>,"IP",<apn>
OK (ERROR)

A

AT$LCSLK=1,<cid>
OK (ERROR)

A

ATSLUCSSLP=<slp_address_type>,<slp_address>,7275
OK (ERROR)

d
<

AT$LCSTER=1
OK (ERROR)

A 4

A

fig. 6: Module configuration for Network or Set Initiated Session (con't)
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DTE MODULE

AT$LCSLRMT=1

) OK (ERROR) 7
ATSLICLS=1 N
OK (ERROR) 7

A

AT$GPSQOS=50,50,100,0
OK (ERROR)

A

fig. 7: Module configuration for Network or Set Initiated Session

y = . / .1

g )’ = &
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SET Initiated Session

The module (SET), on its initiative, connects toRlP Server through an IP network, two
modes are available:

e MS-Assisted
e MS-Based

MS-Assisted mode

It is assumed that you have performed the moduléiguration described in the chapter 4.2.2.
In MS-Assisted mode, the module requires assistdateto the SLP Server. With the help of
this data, the A-GPS receiver, installed on the ulmdreceives signals from the visible

satellites and sends the measurement to the SLerSéthe SLP Server calculates the
position and sends it back to the module.

NOTE: if the required satellites visibility is not availle, no NMEA sentences are provided
by the A-GPS receiver.

See the following example to perform the First Fix.
Check that the GPS receiver is turned off.
AT$GPSP?

$GPSP: 0

OK

Start the SET Initiated Session using the MS-Asdigtode
AT$GPSSLSR=1,0,,,,,1 < continuous NMEA streaming of data is selected
OK

The following unsolicited message is displayed arED
$LICLS:0

After receiving the unsolicited message the mo&untmvs that the SLP Server has required to
be connected to it by means of the TCP/IP protdooaccordance, activate the <cid> PDP
context locked for LoCation Service (LCS), refeMd$LCSLK command on chapter 4.2.2.

AT#SGACT=<cid>,1
#SGACT: <IP address>

OK
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On the DTE is displayed the next URC
$LICLS:<request_type>,<cid>

After a short time interval the continuous NMEAestming of GGA sentences appears on the
DTE, see the figure below.

‘& TELIT - HyperTerminal o [m] 4|

Fie Edt View Cal Transfer Help

D=l 5(5] ol =

$GPSNMUN: $GPGGA,152356.90,4542.8343 N, 01344 .2829 E,1,06,3.00,304 .03 M, M, =74

$GPSNMUN: $GPGGA,152357.90,4542.8344 N, 01344 .2829 E,1,06,3.00,304 05,1, M, =74

$GPSNMUN: $GPGGA,152358.90,4542. 8344 N, 01344 .2829 E.1,06,3.00,304 .08 .M, .H, ,»76

$GPSNMUN: $GPGGA,152359.90,4542.8344 N, 01344 .2829 E.1,06,3.00,304 .13 M, .M, ,«7D

$GPSNHUN: $GPGGA,152400.90, 4542 8345 N, 01344 .2830 E,1,06,3.00,304.16 M, M, =7A

R ENN

Connected 0:07:03 ATV 115200 8-N-1  [SCROLL [caps WM [Copiure  [Frint echo

Now, you can stop the display of the GGA sentercdsring the following command:
AT$GPSNMUN=0,1,0,0,0,0,0
OK

Check that the GPS receiver is still turned orfatit, continuous NMEA streaming of data
has been required.

AT$GPSP?
$GPSP: 1
OK

Read the fix that is continuously updated in trstdmy buffer:

AT$GPSACP

$GPSACP: 152324.000,4542.8396N,01344.2874E,3.00(33(M00.00,0.00,0.00,200412,05
OK

Enter the following commands to release the lint @anlock the <cid>
AT#SGACT=<cid>,0

OK

AT$LCSLK=0

iy e
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OK

NOTE: After releasing the link and unlock the <cid>, yaan continue display the NMEA
sentences enabling them via the ATSGPSNMUN comnoamdad the fix using the
AT$GPSACP command. The position estimate is caoigdn standalone GPS mode.

©

NOTE: an example to switch from a SUPL session to ttheremmous GPS mode is provided
by the following sequence of commandsT$GPSP=0, ATSGPSNMUN=1,1,0,0,0,0,0,
AT$GPSSLSR=2,3,,,,,1lt triggers the continuous GGA streaming of daspldyed every
second.

©

The sequence diagram below depicts the basic ffaveoSet Initiated Session / MS Assisted
Mode. In this example are not enabled the unseticihessages of the GPS data in NMEA
format. The first part of this sequence diagrashiswed in fig. 6.

DTE MODULE

AT$GPSSLSR=1,0
OK (ERROR)

A

$LICLS:0

A

AT#SGACT=<cid>,1
OK (ERROR)

AT$GPSACP N
Ll
$GPSACP: 152324.000,4542.8396N,01344.2874E,3.00(B2®00.00,0.00,0.00,200412,05

OK

AT#SGACT=<cid>,0
OK (ERROR)

A\ 4

A

AT$LCSLK=0
OK (ERROR)

A 4

A

fig. 8: SET Initiated Session / MS Assisted Mode (SUPL)
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4.2.2.1.2. MS-Based mode

It is assumed that you have performed the moduléiguration described in the chapter 4.2.2.
In MS-Based mode, the module requires assistante tdathe SLP Server. The A-GPS

receiver, installed on the module, receives thaagfrom the visible satellites and with the

help of the data received from the SLP Server tatles its position.

NOTE: if the required satellites visibility is not avatile, no NMEA sentences are provided
by the A-GPS receiver.

See the following example to perform the First Fix.
Check that the GPS receiver is turned off.
AT$GPSP?

$GPSP: 0

OK

Start the SET Initiated Session using the MS-Basede
AT$GPSSLSR=1,1,,,,,1 < continuous NMEA streaming of data is selected
OK

The following URC is displayed on DTE:
$LICLS:O

After receiving the unsolicited message the mo#nl®ws that the SLP Server has required to
be connected to it by means of the TCP/IP protdoohccordance, activate the <cid> PDP
context locked for LoCation Service (LCS), refeMd$LCSLK command on chapter 4.2.2.

AT#SGACT=<cid>,1
#SGACT:<IP address>
OK

On the DTE is displayed the next URC
$LICLS:<request_type>,<cid>
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After a short time interval the continuous NMEAestming of GGA sentences appears on the
DTE, see the figure below.

‘& TELIT - HyperTerminal o [m] 4|

Fie Edt View Cal Transfer Help

D=l 5(5] ol =

$GPSNMUN: $GPGGA,152356.90,4542.8343 N, 01344 .2829 E,1,06,3.00,304 .03 M, M, =74

$GPSNMUN: $GPGGA,152357.90,4542.8344 N, 01344 .2829 E,1,06,3.00,304 05,1, M, =74

$GPSNMUN: $GPGGA,152358.90,4542. 8344 N, 01344 .2829 E.1,06,3.00,304 .08 .M, .H, ,»76

$GPSNMUN: $GPGGA,152359.90,4542.8344 N, 01344 .2829 E.1,06,3.00,304 .13 M, .M, ,«7D

$GPSNHUN: $GPGGA,152400.90, 4542 8345 N, 01344 .2830 E,1,06,3.00,304.16 M, M, =7A

R ENN

Connected 0:07:03 ATV 115200 8-N-1  [SCROLL [caps WM [Copiure  [Frint echo

Now, you can stop the display of the NMEA senterergsring the following command:
AT$GPSNMUN=0,1,0,0,0,0,0
OK

Check that the GPS receiver is still turned orfatt, continuous NMEA streaming of data
has been required.

AT$GPSP?
$GPSP: 1
OK

Read the fix that is continuously updated in trstdmy buffer:

AT$GPSACP

$GPSACP: 152324.000,4542.8396N,01344.2874E,3.00(33(M00.00,0.00,0.00,200412,05
OK

Enter the following commands to release the lint anlock the <cid>
AT#SGACT=<cid>,0

OK

AT$LCSLK=0

OK

iy e
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NOTE: After releasing the link and unlock the <cid>, yean continue display the NMEA
sentences enabling them via the ATSGPSNMUN comnoamedad the fix using the
AT$GPSACP command. The position estimate is caoigdn standalone GPS mode.

NOTE: an example to switch from a SUPL session to theraumous GPS mode is provided
by the following sequence of commandsT$GPSP=0, ATSGPSNMUN=1,1,0,0,0,0,0,
AT$GPSSLSR=2,3,,,,,1lt triggers the continuous GGA streaming of datspldyed every
second.

©

The sequence diagram below depicts the basic flotheoSet Initiated Session / MS Based
Mode. In this example are not enabled the unseticinessages of the GPS data in NMEA
format. The first part of this sequence diagrashiswed in fig. 6.

DTE MODULE

AT$GPSSLSR=1,1
OK (ERROR)

A

$LICLS:0

A

AT#SGACT=<cid> 1
OK (ERROR)

\4

AT$GPSACP o
$GPSACP: 152324.000,4542.8396N,01344.2874E,3.0002(00.00,0.00,0.00,200412,05
OK

&
l

AT#SGACT=<cid>,0
OK (ERROR)

A

AT$LCSLK=0
OK (ERROR)

A 4

A

fig. 9: SET Initiated Session / MS Based Mode (SUPL)
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4.2.2.2. Network Initiated Session

It is assumed that you have performed the moduldiguration described on the chapter
4.2.2. Now, let's suppose that a generic LocatierviBe Client needs to know the position
of the target module. To carry out this activitye t_ocation Service Client sends the request
to the SLP Server, which in turn, by means of thltutar network, sends an SMS message to
the target module. When the module receives the BMS§sage, on the DTE is displayed the
following unsolicited message:

$LICLS:0

After receiving$LICLS:0 unsolicited messagéhe module knows that the SLP Server needs
to be connected to it via the TCP/IP protocol. vate the <cid> context locked for LoCation
Service (LCS), refer to ATSLCSLK command on chapgtex.2.

AT#SGACT=<cid>,1
OK

Now, an unsolicited notification is received:

$LCSLRMT : <transport_protocol>,<Notif_type>,<Loc_estimaigd>,
<Client_ld>,<Client_Name_Encoding_type>,<Client_Namype>,
<Client_Name>,<Requestor_Id_Encoding_type>,<Reguelst Type>,
<Requestor_ld>,<Codeword>,<Service_Type_id>,<reqid>

If the request is accepted enter the following camdhto notify it to the network (Location
Service Client). Use <reqid> to identify univocalhge Location Request:

AT$SLCSLRV=1,<reqid>
OK

To reject the request use:
AT$LCSLRV=0,<reqid>
OK

Enter the following commands to release the lint anlock the <cid>
AT#SGACT=<cid>,0

OK

AT$LCSLK=0

OK

® Location Services Client description is beyondgbepe of this document.

without written authorization from Telit Communications S.p.A. - All Rights Reserved. Page 34 of 36



Telit

A-GPS Application Note
80000NT10066A Rev. 4 - 2013-11- 29

The sequence diagram below depicts the basic flothe Network Initiated Session. The
example shows an accepted location request. The gart of this sequence diagram is
showed in fig. 6.

DTE MODULE NETWORK

Network sends a suitable SMS message

1
al

$LICLS:0

A

AT#HSGACT=<cid>,1
OK (ERROR)

A

$LCSLRMT|: <transport_protocol>,<Notif_type>,<Loc_estimate_type>,
<Client_ld>{<Client_Name_Encoding_type>,<Client_Nara_Type>,
<Client_Name>,<Requestor_|ld_Encoding_type>,<Request Id_Type>,

<Requestol_ld>,<Codeword>,<Service_Type_id>,<refjid>

AT$LCSLRV=1,<regid>
OK (ERROR)

A 4

A

AT#SGACT=<cid>,0
OK (ERROR)

\4

AT$LCSLK=0
OK (ERROR)

A\ 4

fig. 10: Network Initiated Session (SUPL)
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Abbreviations and acronyms

3GPP
A-GPS
C-Plane Network
ECEF
GMLC
GPS
LCS
MO-LR
MS
MT-LR
NMEA
NVM
OMA
PDP
SET
S-GPS
SLP
SMLC
SMS
SSL
SUPL
TTFF
URC

g

Third Generation Partnership Project
Assisted-Global Positioning System
Control Plane Network
Earth-Centered Earth-Fixed

Gateway Mobile Location Center
Global Positioning System

LoCation Service

Mobile Originated-Location Request

Mobile Station

Mobile Terminated-Location Request

National Marine Electronics Association

Non Volatile Memory

Open Mobile Alliance

Packet Data Protocol

SUPL Enable Terminal
Standalone-Global Positioning System
SUPL Location Platform

Serving Mobile Location Center
Short Message Service

Secure Socket Layer

Secure User Plane Location

Time To First Fix

Unsolicited Result Code
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