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TRIL ZRFSN oo sssssnssssssssssnsssssssssssssssssasssnssssssssssssssassasssassssssssssasssnssans 1
L L Tt et 1

1.2 VID I PID FR...oooeeeeeeee ettt n e nran s 1
L3 T B ettt bttt 1

LA FIUZR (oot 2
2USB BB AIRFHECE ....oooveveererrereerennesessesssessessssessssssessssessessssessesssessssessessssessesessessasessesessses 1
2.1 I VID/PID ..ottt 1

2.2 Menuconfig B AT AL B EF TIIXE oot 1

2.3 R ettt ettt ettt n e na e enranaes 2
3USB NDIS PUAZELE .....oecveereererereressessessessessessesssssssssessessessessessessssssssssssessessessessessessessese 1
3.1 menuconfig B FTHIFL B NDIS.....ooiviiieeieiceeeeeeee ettt 1

3.2 I ettt ettt ettt n st n s enrantes 2
BRIL ZER covvevrerrerrernersersessssssssessessessessessessessssssssssssssessssessessessessesssssssassessessessessessessessessesasse 1
A1 RIL FETEAN L oottt 1

A11 AP 5 BP I oot 1

4.1.2 RIL 7E Android 2R AL E «.ooooeeeeeeee e 2

B2 TIEE RIL oo, 2

B FAQ cueioeiereereiereeneesseessesseesssessessaessasssessssssesssessasssaessssssssssessesssssssessesssessasssssssessssssssssssnsessassaen 5
5.1 AT APN ..ottt 5

5.2 BIUHLL0Z B TTIE oottt 6

5.3 BT I HTIR S IR oo 6
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1 RIL §RZ4T4R

1.1 FE &2

. AR
N720 7% YES
N710 &5 YES
WM620 YES

1.2 VID #1 PID F*&
)7 4G LTE B 2 Fi 85, AT LIS NDIS F1 PPP $#%5, XFRi[¥ VID F1 PID £l -

N720 0x2949 0x8241
N710 0x05¢c6 0x8080
WM620 0x05¢6 0x9002

N710 fJ USB i B E AT -

Default USB composition: RNDIS + MODEM + TTY + Diag

N720 f¥] USB %5 - HIEC B 01T

Default USB composition: RNDIS + MODEM + TTY + TTY + Mass storage + ADB + Diag

1.3 Ihee

Bl 5% YES
WiE YES
GPS YES
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1.4 fiA

Android 3.x YES
Android 4.x YES
Android 5.x YES
Android 6.x YES

RYNTTAT T3 RH AR AT BR 2> =] A B A



Android RIL 3 zh4% F 156 11

Neoway &7

2 USB &2 OEEIACE

2.1 7 VID/PID

LIS NT10 9] CAS[R] R REAS[E] 1 VID/PID ), - 1 N AZ 5L SO

ption.c(drivers/usb/serial/option.c)

#define QUALCOMM_VENDOR_ID 0x05C6
1 option_ids HLA VSN
USB_DEVICE(QUALCOMM _VENDOR_ID,0x8080)}

2.2 Menuconfig B2 F HEPBECE & OIXzE)

7f kernel H 3 HL AT make menuconfig, 3 H AR & KA A BE T a0 ik

FHB1: AT “Device Drivers” #ETiH

~loating point emulation ---=

serspace binary formats -

‘ower management options --->
[*] Networking support ---=

ile systems ---=

ernel hacking ---=

BB 2: kP “USB support” i1
[#] Voltage and Current Regulator Support

<t= Multimedia support ---=
Lraphics support ---=
<¥»= Spund card support ---=

HID support ---=

HBE3: ik “USB Gadget Support” ETi;

b Sight firmware loading support

= ISB YUREX driver support

= Functions for loading firmware on EZUSE chips
- ISB3503 HSIC to USB20 Driver

1 ISB Physical Layer drivers ---»

1 Hold a wakelock when USE connected

L R T RN R ¥

> USB Gadget Support ---
"OCKCHIP USB Support ---=
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HB4: LT “USB Gadget Drivers (Serial Gadget (with CDC ACM and CDC OBEX support))” 17 ;

- USB Gadget Support
[ 1] ebugging information files (DEVELOPMENT)
i ] ebugging information files in debugfs (DEVELOPMENT)
(2) Maximum VBUS Power usage (2-500 mA)
(2) Number of storage pipeline buffers
<¥>
< =

SB Eeripheral_Controller {Inventrg_HDRC_USB_Pefipheral (TI, ADI, 711)) e

BWS5: k| E—HHF, i “USB Serial Converter support” 13

*x USB pnrt drlvers Lk

EE USB Mlecellanenus drivers *ex

MI 6[2m USB Audio interface support

MI 2|6 USE Audio interface support
devices from Ontrak Control Systems
SB 7-Segment LED Display

SE Diamond RioSE88 support

SE Lego Infrared Tower support

AA A A A A
Vou W WY W
=
1o

2.3 MK

Yo BRI R S 13 E R ) XT%DEBEEBZIJJZF BHEBET A 7K%Hj/dev/ttyUSB*EEiio il
Begdmk, FENHSATPUEIX &S MERTHE T (Ri% AT 8%

root@zugar—adtv:sdeuv # 1s ttullSB=
1=z ttyllSB=

N710 5 I 34 ttyUSB [1: ttyUSBO #& AT [11, ttyUSBI1 #& modem I1; 15 H 3 54 ttyUSB
[1: ttyUSB2 J& AT [, ttyUSB3 s& modem 1.

N720 4 B 6 /> ttyUSB [: ttyUSB3 & AT [, ttyUSBI1 /& modem I1; #& HUH 5 /> ttyUSB
[1: ttyUSB2 s& AT 1, ttyUSBO /& modem [

K AT $54, AR 2R, IR 2B ttyUSB E’J*XBE

rootBsugar—adtuv:sdev # cat ttylSB2
cat ttylSB2 "HT+CGHR\1 \n")ttyUSB2

rootBzugar—adtu:sdev # echo —e "AT+CGMRMrn'>ttyllSB2
echo —e "AT+CGMRN»“n''>ttyllSB2

+CGMR: N710_C147CNBZ_U@11 root@sugar-adtv:sdev # °C
C:xlserssLeatricwd

0K

+CGMR: N71i8_Ci47CNBZ_Vaii

0K
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3 USB NDIS A& 8

Wik PPP &5 7, HEBNIX—, ¥ 5RIL k.
USB NDIS WAL E WA M 7%, —Fh{E deconfig FHALE, —FH7E menuconfig P FH1Hl T
B, PLUFEATLL menuconfig P FLIHIFC & B

3.1 menuconfig E,F EE.E NDIS
HEN kernel H 3%, 4T make menuconfig 3 H P AZ AT & K SR 3T 4 ik %

1B 1: % #F Device Drivers;

ystem Type --->

us support ---=

ernel Features --->

oot options ---=>

PU Power Management --->

loating point emulation ---

serspace binary formats ---

ower management options ---
[*] Networking support --->

Device Drivers --->

ile systems ---=

VoV v

BB 2: 1%EH Network device support;

< > Memory Technology Device (MTD) support --->
evice Tree and Open Firmware support ---=
> Parallel port support ---=
] Block devices ---=>
Misc devices --->
CSI device support ---=
< > Serial ATA and Parallel ATA drivers ---=
[*] Multiple devices driver support (RAID and LVM) --->
< > Generic Target Core Mod (TCM) and ConfigFS Infrastructure --->

[“] Network device support ---3|

nput device support --->

=
[*

BB 3: 1%EH USB Network Adapters;

<k PP on PPTP Network Server

<t PP support for async serial ports
<t PP support for sync tty ports

<t LIP (serial line) support

[*] SLIP compressed headers

[ 1] eepalive and linefill

[*] ix bit SLIP encapsulation

USB Network Adapters --->|

[*] ireless LAN ---=
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BB 4: % Multi-purpose USB Networking Framework;

<t> IUSB CATC NetMate-based Ethernet device support

<*> LUSB KL5I KL5USB101-based ethernet device support

<*> IISB Pegasus/Pegasus-II based ethernet dewvice support

<t> IISB RTLE8150 based ethernet device support

<*> Realtek RTLB152 Based USB 2.0 Ethernet Adapters

<t SIX AX88xxx Based USB 2.0 Ethernet Adapters

<t SIX AXBB179/178A USB 3.0/2.0 to Gigabit Ethernet

=5 = DC Ethernet support (smart devices such as cable modems)
<t> DC EEM support

-k DC NCM support

BB 5: 1%+ Host for RNDIS and ActiveSync devices.

<t eneSys GLEZOUSB-A based cables
<t NetChip 1080 based cables (Laplink, ...)
<> rolific PL-2301/2302/25A1 based cables
<t MosChip MCS7830 based Ethernet adapters
<> Host for RNDIS and ActiveSync devices
<*t> imple USB Network Links (CDC Ethernet subset)
[*] Li M5632 based 'USB 2.0 Data Link' cables
] nchorChips 2720 based cables (Xircom PGUNET, ...)
[*] TEK based host-to-host cables (Advance, Belkin, ...)
] mbedded ARM Linux links (iPag, ...)
] pson 2888 based fTirmware (DEVELOPMENT)

3.2 Mz

HF RS, BB RIS, MLgsEH DI, fE b, EEIFHUE, H netefg 5
AW, 27 usb0 B

127.6.08.1-8 ©x00000047 PA0:00:08:

DOUN 7.0.0.8-9 OxPABPBARA PP:PA:00:

DOUN 7.0.0.8/9 OxPABO1602 da:47:17:

8.0.8.0-0 OxBBBO1083 ae:dB@:hc:

GRINTIAT 7 BB AR A PR 2 =] AT AT 2



Android RIL 4} f FH ] NeowQy &r

4 RIL &Rk

fift ] Neoway Android_Ril.tar.gz

libreference-ril.so(ppp %5 1% F)

libreference-ril_ndis.so (ndis & 5, 8 I 2 E A 25O
gps.default.so (GPS {1 H)

Neoway Android Ril Driver User Guide V1.1

4.1 RIL BEN4E

Android RIL (Radio Interface Layer) #2flt | Telephony 55 #1 Radio {42 [H 5 )Z. RIL
ST EAE T SR T AT v 2 1 801% LA response [P AERT

41.1 AP 5 BP &{8

BAERS. H P S AN R T #E Appliction Processor(AP)J:T}(Lﬁ, AP — KA ARM 5
JFr 8 CPU. T S BiE gz dl #f:, WEEATHE 55— N3 - CUP |, 1X4> CPU %<4 Baseband
Processor(BP).

7F Android R4 rild iI2177E AP b, AP LW A rild Ki% AT #5445 BP, BP I FIE
S5 SGEE rild 2145 AP, AP 5 BP 2 [a)f5 PiFuE(E 7

®  Solicited Response:Ap [1] Bp & i%15K, Bp %43 Ap Kik[H &
® unSolicited Response:Bp F- 5% Ap K i%L =

unSolicited Response:Bp 1= #l45 Ap 1% 3¢
122K T AT A T HC 171 18 R 4 DA KR
T A7 T A

teyiE R/ BB
Rild < > Baseband
A R B A O Processor

Libreference-ril.so

_\ P

Solicited Response:Ap|rlBp & % 153K,
BpZa Ap K IL B 8,128 M ATIE S L
[e2] 1F A AL Py T XA TR
Ril_commands.h .
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4.1.2 RIL £ Android &P E

Android ] RIL 43N FJE T E R

o LEMEET java LB, ‘BT ANDROID (1] Java Framework H'. FH P04 2 i :
- RIL A&, FZEHT5TEN rild #1781,
- Phone #3k, &2 E R EE R D RERE D 45 N TF R (0TI B DAEAT FRIE T RE 1 Sk
b2/
o NEHEEIET C/ICHRISEI, 7T Linux Kernel 2 I, HIP 67 2H

- Rild, ‘Ef157 socket 5N HFEFPHESEREATIE S
- Vendor RIL, ﬁTj_‘i—lﬁj—F’ ﬁﬁﬁ%*ﬁﬁg radio i&ﬁ—"i@fﬁ‘:

EATREES radio 51 AT $5

AJETEA A T R SR R, BEEE TP ThEE

Phone Application

Service Tracker

SMS Dispatch

Applications
: Il Tracker

Data Tr.:l:k-

Application Phone
F ramewo rk fjavafandroid/telephony
RIL
fiavalandroid/telephonyigsm
Libraries <

Radio Daemon (rild)
Jcommands/rild

(user space)

Vendor RIL
systemilibs/libril-vendor.so

Packet Service

LII"IUX Keme| Linux IP Stack

Wolce and
Contral

Packet Driver
PPP, for example

Baseband

Baseband

4.2 it & RIL
YIRS T RAANE,  init,re BT i A4S BT AN [E -

B8 1: B init.rc;
— WX AN SCECEE android Y Y /system/core/rootdir/init.re SCAFE R . 7 LA adb shell #EN,
% init.re SCHF.
e NDISIES
1. $BEES
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service ril-daemon /system/bin/rild - libreference-ril.so
class main

socket rild stream 660 root radio

socket rild-debug stream 660 radio system

user root

group radio cache inet misc audio sdcard rw

2. {8 libreference-ril.so J& Tl & Fll/system/lib ', FAE OIS ALBR B AT :
adb push libreference-ril.so /system/lib
adb shell chmod 777 /system/bin/ndc
adb shell chmod 777 /system/bin/netcfg

e PPP RS EMN T LR
1. £ init.rc SN ril-daemon filk 5%
service ril-daemon /system/bin/rild -1 /system/lib/libreference-ril.so
class main
socket rild stream 660 root radio
socket rild-debug stream 660 radio system
user root

group radio cache inet misc audio sdcard rw log

W ERR, E XHTJEE)RILD FIR % ril-deamon, /system/bin/rild &t &2 1% AR 55 FI AT SCH:, B
hardware/ril/rild.c SCAF4 1 R (AT AT CAF. S 80T
-1: ¥85E AT MHRMI BN FEHE A libreference-ril.so
init.re SCIFA7 BT 241 & 115 O 1 4
system/core/rootdir/init.rc
device/fsl/imx6/init.rc
device/ti/am335xevm_sk/init.am335xevm.rc
device/generic/x86/init.rc

device/samsung/smdkv210/init.rc

2. libreference-ril.so ZH L &

- N710/N720/WM620 Fic &
TEH ) system.prop I8 E M 42: rild.libpath=/system/lib/libreference-ril.so
rild.libargs=-d /dev/ttyUSB2
ttyUSB2 "I LIGZAEA ttyUSBX, X NAEfI{E, 7£ RIL A& HR, RAHFEOE ttyUSB Bl

oip
AR 4n:  device\rockchip\rk3288\rk3288 box\system.prop
- 2G HERECE

TEH R system.prop I8 #1%: rild.libpath=/system/lib/libreference-ril.so
rild.libargs=-d /dev/ttySx -b 115200
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W

ttySx A&7 LA, BEEAER AP ER S DO R A AT

B SS ril-daemon FH P AL, ZHCF BN EERE T
serivce ril-daemon require root privilege.

comment out the function switchUser() in the file hardware/ril/rild/rild.c. as below:

OpenLib:

#endif

//switchUser();

A THRB RIL 2 (W REREE A, SHPEHRA R, push Bl/system/lib T, FFIRATHAT
FLFR  Candroid6.0 HINLEREH: push £/system/1ib64)
HJH W
GPS JEfi
BEAF 2R 7 E RSO RF GPS Thig, JF HECHAWERL (BUER S GPS, ANSCHf AGPS)

e 9%: GPS PEiliid adb push 3 system/lib/hw, (#1F % H 3% F L HAl GPS FE, 7 KIE MR
HoAt iy 2E, FARBEA 7 IREER gps.default.so (415 android6.0, 75+ GPS FER 1L
system/lib64/hw ), WIRANEIEH, FTEN gps FEHGHEH IR i

IN 24112089

.l

E i3’ 5910288” ‘

4 47 48

i I

"n:; 001 1? ud 4’ “0 5 “420
S
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5 FAQ

5.1 2l & APN

ne e illems7%e BN illl 4G il @ 97%
< SIME1 <&
SIM-E & FE#zh (China Mobile) GPRS o~
cmnet ~
SIME 1 O
FEREHWAPRKIZE (China Mobile) O
SIME&B R cmwap
o eRESEIF4E (China Mobile)
cmwap
f%_ﬁﬁ%ﬁ?ﬁ@?_ﬁ’
ENRRTT (APN) @

SIMERZ

R s il mme7% Ew o il 4G il o 97%
(ER YN P ERUEAR
FigE
B
FIGHE
BASHO
FigE
APN
®
McCC
460
fm @
FRigHE
MNC
02
{7 ]|
FigHE
SIIEHTRY
FigE
BR&
FIGHE
APN 2581
;Flg.”"l‘
)
FIGHE
APN 1%
IPv4
AR5 2%
FizE
APN &Y
IPv4
MMSC
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¥ BB 1~4 SRR

FIHFIRE, $KRE] APN W EH 5

it EAHTE APN;

IR A Az = F I E AR APN;

I EFS) 2G. 3G, 4G: CMNET
HE L 2G. 3G, 4G: 3GNET

HE H(E 2G. 3G: CTNET; 4G: CTLTE

% B MCC MNC.,

MMC MNC —f&ZEINET, WERAAFFR MMC MNC, AJELZHEUTF:
HEFEE: 46000, 46002, 46007

HHEBCE: 46001, 46009

FRE HLE: 46003, 46011, 46099, 45502. 20404

5.2 #ilEY log Y 753%

1.

2.

3.

$£HY radio log: adb logcat -b radio -v time

$2HY android system = log: adb logcat -v time
AR B S PC [ R LER:, BEAH T shell BEE AT

Locat -b radio -v time

Logcat -v time

FEFTED Y log A7 3

FEHL gps [ log: adb logcat —b gps nwy

R H5E#E log: adb logcat -b main -b system -b radio -b events -v time

5.3 WN{T] Sk S5k

W5 RMPRRERZE, A UL N RS log BLIEAT 90T €4 :
SIM RIRE AT IEH?

AT+CPIN? iR [F[{H & 75 /& READY, {7~ ERROR 5 SIM PIN (FEEHA PIN £3), M) FEEK
B F) SIM R BN, AERA LE, sFEEE SIM FEGIER.

T T X 2% e L 55

1 Z“AT+CREG?HI“AT+CGREG”$5 4>, WIH &R\ 0,1 B 0,5, WIHEFEM i85 N 4% i & %L
PE g, SR E oAb E, WFEERE SIM FRER D, FHREHE R S,

PPP £S5 NDIS #4525 IE# ?
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R PPP H# “AT NDISDUP=1,1"FH 5 H 4T PPP 48 SEU NDIS 485, WUREH, iR
“No APN found for carrier” 745 H5 , HHLIX 745 8 1t IS L HFIX S apn, 75 ZA(E apns-conf.xml
Bt 2 B HBUX N TR/ 5 R setup_data_call>ZFFH, HPUX AN TR/ 8 UL 04
NREARWSER T, WHERR, ARG REHIT.
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