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Description

Initial

Added applicable modules

1.

Modified the procedures of instaling GNSS
Driver in Chapter 2.2.

Added the description of catching GNSS logs in
Chapter 3.2.

Added troubleshooting instructions on GNSS
drivers running on Android 8.0 or later versions in
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Updated the applicable modules in Table 1.
Added Android 8.x in the supported Android
versions in Chapter 2.2.

Updated checking items if failed to get GNSS
data in Chapter 5.2.
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1 Introduction

This document mainly introduces how to integrate the Android GNSS (Global Navigation Satellite System)
driver into the Android OS of Quectel modules supporting the GNSS function.

The applicable modules are shown in the below table.

Table 1: Applicable Modules

GNSS Modules All Quectel GNSS modules
GSM Modules MCxx: MC60/MC90
AGxx: AG15/ AG35
EGxx: EG06/ EG12/ EG18
EPxx: EPO6
EMxx: EM06/ EM12
LTE Modules EC2x: EC21/ EC25/ EC20 R2.0/ EC20 R2.1
EG9x: EG91/ EG95
EG2x-G: EG25-G/ EG21-G
EMO5

BGxx: BG96/ BG77/ BG95

” NOTE |

This document is not applicable to the EG91-E module and the EG95-E module.
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2 System Integration

This chapter describes the structure of the Android GNSS driver and explains how to integrate the GNSS
driver into the Android OS of Quectel modules supporting the GNSS function.

2.1. The Structure of Android GNSS Driver

GNSS devices transmit the GNSS data through GNSS hardware driver, and then the GNSS HAL driver
transmits the received GNSS data to GNSS applications through JNI and Application Framework. The
following figure illustrates the structure of a GNSS driver.

Quectel GNSS driver works in HAL, and it is compiled as gps.default.so file.

Applications

Application Framework

JNI

HAL (EC25 GNSS Driver)

Linux Kernel (EC25 USB Driver)

GNSS Device (EC25)

Figure 1: GNSS Driver Structure (Taking EC25 as an Example)
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2.2. GNSS Driver Installation

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
® [or 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

2.3. Delete Unnecessary GNSS Driver Files

Except for gps.default.so, other unnecessary gps.*.so files in the directory of /system/lib/hw,
Isystem/lib64/hw, /vendor/lib/hw and /vendor/lib64/hw should be deleted to ensure that the system can
identify the correct GNSS driver.
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3 Catch GNSS Log

This chapter mainly introduces how to obtain a GNSS log.

1) Catch the GNSS log with ADB tool by executing the following command in Windows/Linux system:
adb logcat —s gps_ql —v time
2) Sometimes, customers may 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, customers can catch the
log files by executing the following command:

adb shell

logcat —s gps_ql —v time —f <filename> &

The character "&" makes the "logcat" process run in the background, thus customers’ 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 GNSS Driver Test

When the module is connected to an Android system, the Android system will identify it first and then read
the GNSS driver data. A GNSS test application, such as GPS TEST v1.5.4.APK, can be used to test the

performance of the GNSS driver.

Full Android_on_TINY4412
L 4 = 12:29

GNSS Status Accuracy (+ m) ‘

@ 3D Fix

’;]' In View |
- 129

e @ ¢ ¢ ¢ 2 2 2 2 1 2

( 2329 35142 150 | 161 K2R 163 | 164

Figure 2: GNSS Test with GPS TEST v1.5.4. APK

H NOTE |

In the above figure, the satellite number larger than 160 is the BeiDou navigation system.
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S Supplementary Instructions

5.1. Modify GNSS Configuration Files

Quectel GNSS driver has a configuration file named gps_cfg.inf. The file is modifiable, corresponding
modification can be done according to the specified modules shown below:

1. Modify NMEA port

® Quectel GNSS modules (for example, L76):

NMEA_ PORT_PATH=Serial name

BAUD_RATE=115200

® Quectel GSM/LTE modules (for example, MC60, EC21):

NMEA PORT_PATH=rild-nmea

2. As for Quectel GSM/UMTS/LTE modules, the Quectel Android RIL driver should be integrated first.

For detailed procedures, please refer to Quectel Android_RIL_Driver_User _Guide. And the
Quectel_Android_RIL_Driver_V2.6.8 or later version is recommended.
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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, 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 rk3399-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

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

--- a/device/reckehip/Fe3399/manifest.xml
+++ b/device/reckehip/k3399/manifest.xml
@@ -189,6 +189,51

@@ - 18¢

instance=armnn</instance=
</interface>
</hal=>
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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/reckehip/ric3399/BoardConfig.mk

+4++ bideuce/l’oekeh-tp?‘-rHS-QQIBoardConflg mk
-84,7 +84,8 ENABLE CPUSETS := true

WITH_| DE)&PP\EOPT := true

BOARD NFC SUPPORT := false

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

- a/devlce/Feekehip+Fk3399/dev1ce mk

3 PRODUCT_COPY_FILES += \
IOPY FILES += \
${L0iAL_PATHJ/dpt\ bin:root/lib/firmware/rockchip/dptx.bin

[PRODUCT_PACKAGES +~ android hardware.gnss@L.0-impl android.hardware gnssel.0-service]

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

--- a/device/rockchip/rk3399/init.rk3399.rc
+++ b/devlce/Fonehip%¥k339941n1t rk3399.rc

on post-fs-data
chown root tem /sys/class/graphics/Tb@/cabc
chmod 0664 /sys/class/graphics/fb8/cabc

If the problem still exists after checking all the items above, please contact Quectel Technical Supports for
assistance.
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6 Appendix A References

Table 2: Related Document

SN

[1]

Document Name

Remark

Quectel_Android_RIL_Driver_User_Guide Android RIL Driver User Guide

Table 3: Terms and Abbreviations

Abbreviation

ADB

GNSS

GPS

GSM

HAL

JINI

LTE

NMEA

PIN

UMTS

USB

Description

Android Debug Bridge

Global Navigation Satellite System

Global Positioning System

Global System for Mobile Communications
Hardware Abstraction Layer

Java Native Interface

Long Term Evolution

National Marine Electronics Association
Personal Identification Number

Universal Mobile Telecommunications System

Universal Serial Bus
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