nNAlEeECrTed

GNSS Android HAL Driver
User Guide

GNSS Module Series
Version: 1.0
Date: 2024-12-13

Status: Released




nljecred GNSS Module Series

At Quectel, our aim is to provide timely and comprehensive services to our customers. If you
require any assistance, please contact our headquarters:

Quectel Wireless Solutions Co., Ltd.

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016 Tianlin Road, Minhang District, Shanghai
200233, China

Tel: +86 21 5108 6236

Email: info@quectel.com

Or our local offices. For more information, please visit:
http://www.quectel.com/support/sales.htm.

For technical support, or to report documentation errors, please visit:
http://www.quectel.com/support/technical.htm.
Or email us at: support@quectel.com.

Legal Notices

We offer information as a service to you. The provided information is based on your requirements and we
make every effort to ensure its quality. You agree that you are responsible for using independent analysis
and evaluation in designing intended products, and we provide reference designs for illustrative purposes
only. Before using any hardware, software or service guided by this document, please read this notice
carefully. Even though we employ commercially reasonable efforts to provide the best possible
experience, you hereby acknowledge and agree that this document and related services hereunder are
provided to you on an “as available” basis. We may revise or restate this document from time to time at
our sole discretion without any prior notice to you.

Use and Disclosure Restrictions

License Agreements

Documents and information provided by us shall be kept confidential, unless specific permission is
granted. They shall not be accessed or used for any purpose except as expressly provided herein.

Copyright

Our and third-party products hereunder may contain copyrighted material. Such copyrighted material
shall not be copied, reproduced, distributed, merged, published, translated, or modified without prior
written consent. We and the third party have exclusive rights over copyrighted material. No license shall
be granted or conveyed under any patents, copyrights, trademarks, or service mark rights. To avoid
ambiguities, purchasing in any form cannot be deemed as granting a license other than the normal
non-exclusive, royalty-free license to use the material. We reserve the right to take legal action for
noncompliance with abovementioned requirements, unauthorized use, or other illegal or malicious use of
the material.
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Trademarks

Except as otherwise set forth herein, nothing in this document shall be construed as conferring any rights
to use any trademark, trade name or name, abbreviation, or counterfeit product thereof owned by Quectel
or any third party in advertising, publicity, or other aspects.

Third-Party Rights

This document may refer to hardware, software and/or documentation owned by one or more third parties
(“third-party materials”). Use of such third-party materials shall be governed by all restrictions and
obligations applicable thereto.

We make no warranty or representation, either express or implied, regarding the third-party materials,
including but not limited to any implied or statutory, warranties of merchantability or fithess for a particular
purpose, quiet enjoyment, system integration, information accuracy, and non-infringement of any
third-party intellectual property rights with regard to the licensed technology or use thereof. Nothing herein
constitutes a representation or warranty by us to either develop, enhance, modify, distribute, market, sell,
offer for sale, or otherwise maintain production of any our products or any other hardware, software,
device, tool, information, or product. We moreover disclaim any and all warranties arising from the course
of dealing or usage of trade.

Privacy Policy

To implement module functionality, certain device data are uploaded to Quectel’s or third-party’s servers,
including carriers, chipset suppliers or customer-designated servers. Quectel, strictly abiding by the
relevant laws and regulations, shall retain, use, disclose or otherwise process relevant data for the
purpose of performing the service only or as permitted by applicable laws. Before data interaction with
third parties, please be informed of their privacy and data security policy.

Disclaimer

a) We acknowledge no liability for any injury or damage arising from the reliance upon the information.

b) We shall bear no liability resulting from any inaccuracies or omissions, or from the use of the
information contained herein.

c) While we have made every effort to ensure that the functions and features under development are
free from errors, it is possible that they could contain errors, inaccuracies, and omissions. Unless
otherwise provided by valid agreement, we make no warranties of any kind, either implied or express,
and exclude all liability for any loss or damage suffered in connection with the use of features and
functions under development, to the maximum extent permitted by law, regardless of whether such
loss or damage may have been foreseeable.

d) We are not responsible for the accessibility, safety, accuracy, availability, legality, or completeness of
information, advertising, commercial offers, products, services, and materials on third-party websites
and third-party resources.

Copyright © Quectel Wireless Solutions Co., Ltd. 2024. All rights reserved.
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About the Document
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Revision History
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1 Introduction

This document mainly introduces the GNSS driver developed by Quectel for Andorid’s HAL (Hardware
Abstraction Layer) and how to integrate the GNSS driver into the Android operating system, so that you
can quickly use the Quectel modules on the Android operating system to support the GNSS positioning
function.

Table 1: Applicable Modules

Module Series Model

LC26G LC26G (AB)

LC76G LC76G (AB, PA, PB)

LC86G LC86G (AA, AB, LA, PA)

LC29H LC29H (AA, Al, BA, CA, DA, EA)
LC79H LC79H (AL)

LG290P LG290P (03)

LC260Z LC260Z (00)

L26-DR L26-DR (AA, ADR, UDR, ADRC)
L26-P L26-P
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2 System Integration

This chapter describes the structure of the Android system and explains how to integrate the GNSS driver
into the Android system.

2.1. Android System Structure

The structure of the Android system is shown in figure below. The GNSS device transmits the GNSS data
through the USB or UART driver, and then the GNSS driver (compiled as gps.default.so file) of HAL
transmits the received GNSS data to GNSS applications through JNI (Java Native Interface) and
application framework.

Applications

Application Framework

JINI

HAL (GNSS Driver)

Linux Kernel (USB or UART Driver)

GNSS Device

Figure 1: Android System Structure
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2.2. Confirm GNSS HAL Version

The GNSS HAL of Android system provides a standardized interface for hardware manufacturers to
develop device-specific functionalities. This ensures that lower-level hardware implementations do not
interfere with or require changes to the upper-layer software. Note that only one GNSS HAL service
operates during system runtime. Thus, you should confirm the GNSS HAL version first according to actual
usage.

2.2.1. Use GNSS HAL 1.0

The source code of GNSS HAL 1.0 is contained in the Android codebase. To use GNSS HAL 1.0, simply
configure the version to 1.0 in device/xxx/xxx/manifest_xx.xml, as shown in the code below:

<manifest version="1.0" type="device">
<hal format="hidl">
<name>android.hardware.gnss</name>
<transport>hwbinder</transport>
<version>1.0</version>
<interface>
<name>IGnss</name>
<instance>default</instance>
</interface>
</hal>
</manifest>

NOTE

If the Android codebase lacks GNSS HAL related code, add the entire code shown above to
manifest_xx.xml

2.2.2. Use GNSS HAL 2.0

GNSS HAL 2.0 provides the corresponding bin file by Quectel. Extract the driver compressed file to
/vendor/quectel/. Incorporate quectel.mk into the compilation process.

Add the following code to the compiled Android.bp or Android.mk.

include vendor/quectel/quectel.mk
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2.3. Install GNSS Driver

Add the following GNSS driver files, gps_cfg.inf and gps.default.so to Android system:

1. For Android versions prior to Android 8.0
For 32-bit Android system

gps_cfg.inf > /system/etc

gps.default.so - /system/lib/hw

For 64-bit Android system

gps_cfg.inf > /system/etc
gps.default.so > /system/lib64/hw

2. For Android 8.0 or later versions
For 32-bit Android system

gps_cfg.inf > /vendor/etc
gps.default.so - /vendor/lib/hw
For 64-bit Android system

gps_cfg.inf > /vendor/etc
gps.default.so > /vendor/lib64/hw
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3 catch GNSS Log

This chapter mainly introduces how to obtain a GNSS log.

Catch the GNSS log with ADB tool by executing the following command in Windows/Linux system:
adb logcat —s gps_gl —v time
If you want to perform tests on lots of devices or for a long time, and it is not convenient to connect all

devices with PC via USB cables. In such a case, you can catch the log files by executing the following
command:

adb shell logcat —s gps_gl —v time —f <filename> &

The character “&” makes the “logcat” process run in the background, thus your devices can be
disconnected.

After getting the GNSS log, the log files can be fetched from devices to a local directory by executing the
following command:

adb pull <filename> <local directory>
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4 Test GNSS Driver

After the GNSS driver is installed, you can verify if the driver has been successfully installed by a GNSS
testing application, for example gnsslite_v1.7.apk. If the GNSS driver is installed successfully, the data

shown in the figure below will be displayed.

™ 13 =5 O X
09:46 @ A A
SNR

UTC Time:2024/04/30 09:46:14 Fix Mode:Unfixed

Lon:11eens e Lat:3
Alt:0.0m Speed:0.05350222 m/s

Quality:4
In View:30 In Use:0

III III 10 III

-

GLONASS GALILEO QZSss

& [

Satellite

Figure 2: GNSS Driver Testing

” NOTE |

To acquire gnsslite_v1.7.apk, contact Quectel Technical Support (support@quectel.com). You can also
acquire other open-source testing applications from the Internet.
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S Supplementary Instructions

5.1. Modify UART Baud Rate

Quectel GNSS driver has a configuration file named gps_cfg.inf which is modifiable. You can modify the
UART baud rate and other configurations according to the actual situation via gps_cfg.inf file. The UART
baud rate modification is shown below:

NMEA _PORT_PATH=Serial name
BAUD_RATE=115200

” NOTE |

1. The baud rate of 115200 bps is given as an example, you can configure the baud rate according to

the actual situation.
2. You can also use gps_cfg.inf file to modify other configurations if necessary. To know details on such

modifications, contact Quectel Technical Support (support@quectel.com).

5.2. Fail to Get GNSS Data

If GNSS applications fail to get GNSS data, the following items should be checked:

® Move the GNSS antenna to the open air, and make sure GNSS signals can be fully received.
® Ensure that the directory of /system/lib/hw, /system/lib64/hw, /vendor/lib/hw and /vendor/lib64/hw

only contains gps.default.so.
® Ensure that gps_cfg.infis in the right directory of the Android system and has been modified correctly

according to the specified module.

If the GNSS applications with GNSS drivers running on Android 8.0 or later versions fail to get GNSS data, the
following files should be checked and confirmed additionally (taking the rk3568-based platform as an example).

1. If the following log appears repeatedly:

Cannot find entry android.hardware.gnss@21.0::1Gnss/default in either framework or device manifest
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® Check whether the contents in the white-framed box of the following figure are contained in
device/rockchip/rk3399/manifest.xml.

--- a/device/reckehip/ri3399/manifest.xml
4+ b/dev1ce/Feekehip+fk3399/man1fest xml

<1nstance>armnn</1nstance>
</interface>
</hal>

Figure 3: Manifest diff

2. If the following log appears repeatedly:

Waited one second for android.hardware.gnss@1.0::1Gnss/default. Waiting another...

® Check whether the contents in the white-framed box of the following figure are contained in
device/rockchip/rk3399/BoardConfig.mk.

--- a/device/reekehip/ri3399/BoardConfig.mk

+++ b/dev1ce/roekehtp+rk93‘99/80ard€onflg mk
} @@ ENABLE_CPUSETS := true

WITH "DEXPREOPT := true

BOARD NFC SUPPORT := false

Figure 4: BoardConfig.mk diff
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6 Appendix References

Table 2: Terms and Abbreviations

Abbreviation Description

ADB Android Debug Bridge

GNSS Global Navigation Satellite System

GPS Global Positioning System

HAL Hardware Abstraction Layer

JNI Java Native Interface

NMEA NMEA (National Marine Electronics Association) 0183 Interface Standard
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