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1. Android T HIIRz) 223

1.1. R INEE3Y

WA SEhr et 34, Hdl
a) AT Port (/dev/ttyUSB2)
b) Modem Port (/dev/ttyUSB1)
c) Daig Port (/dev/ttyUSBO)
HE: LEXNRRIFA—ERE, ARG HRERERSA X, 7R3 SR AW

1. BARINHZ YR 1% CONFIG_USB_SERIAL #TF
2. fEHAE OIRF TN M PID A1 VID. 4n7E/kernel/drivers/usb/serial/option.c )% & %12 i hin A
{USB_DEVICE(0x19d2, 0x0536)}

1.2. & rild

FREL root AL
rild IBAT I FE A, FE B A A S I E VAT A, DRI R R S AR o T ril FERI GRS SE RS 2
E 745 root UK, MO L ALARAD 2 g B AT

XA 4% hardware/ril/rild/rild.c
void switchUser() {
prct(PR_SET_KEEPCAPS, 1, 0, 0, 0);
//setuid(AID_RADIO); // R4 14T, fREF root AR

struct __user_cap_header_struct header;
struct __user_cap_data_struct cap;

1.3. B reference-ril £

reference-ril £ {1415 3= EL7E /hardware/ril/reference-ril/reference-ril.c &, LT Fr{EM& 3 4F i S
4,

#
b=
H
e
b=
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1.4. B %% modem D42

B “PPP_TTY_PATH" Jyxi B B8 4%, fn“/dev/ttyUSB1”

/[#define PPP_TTY_PATH "/dev/iomap_csmi_tty1"
#define PPP_TTY_PATH "/dev/ttyUSB1"

1.5. BIE 3 EIHRA K ) &

Android FREX M 2R3 1208 R I T sh & AR 2 3 BRI R TR, BAR IR
FEME b2 ) — Lo A i iy RO, U 5 2 R RS ER S A AL, IR Al e b R AT — 2

i), DARSRE—LeARGE 50 R IIRESAR T,
1BMUE 5 50 5 kb 55 %5 requestSignalStrength(), #bnin T 4CHS:

RIL_onRequestComplete(t, RIL_E SUCCESS, response,
sizeof(response));
RIL_onUnsolicitedResponse (
RIL_UNSOL_RESPONSE_NETWORK_STATE_CHANGED,
NULL, 0); // Add
at_response_free(p_response);
return;

1.6. BIEM 4R

T AT a2 “AT+CGREG? "Ik [ 45 K AR#E, FETCIEX 7t IEF R 25388 (UMTS. HSDPA.

HSUPA. GPRS. EDGE %) . [FUItFE EMAANES, BN
&4 R %1 requestRegistrationState(), ¥ inin F ALY

asprintf(&responseStr[0], "%d", response[0]);
asprintf(&responseStr[1], "%Xx", response[1]);
asprintf(&responseStr[2], "%Xx", response[2]);
if (count > 3)

asprintf(&responseStr[3], "%d", response[3]);

I Inan AW, ¥ response[3]4 4 A 1E B A4
if ((request == RIL_REQUEST_GPRS_REGISTRATION_STATE) && (1 ==
commas))
{
inti32err = 0;
i32err = get_network_type(&response[3]);
if((0 == i32err) && (response[3] > 0))
{

asprintf(&responseStr[3], "%d", response[3]);
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count = 4;
}
}
RIL_onRequestComplete(t, RIL_E _SUCCESS, responsesStr,
count*sizeof(char));
at_response_free(p_response);

Hrb get_network_type() 5 £y S2 8N -
typedef struct
{

int  nType;
char *strDesc;
} TPsratTableltem;

I* Xf N i} * 1E
[frameworks/base/telephony/java/android/telephony/ServiceState.java +
const TPsratTableltem aPsratTable[] =

{
{3, "UMTS",
{9, "HSDPA"},
{10, "HSUPA™,
{1, "GPRS",
{2, "EDGE",
{0, "NONE",

|3

static int get_network_type(int *pi32type)
{

inti32err = 0;

ATResponse *p_response = NULL;

inti32redo_num = 0;

char *line = NULL;

char *presult = NULL,;

size_ti=0;

int i32ret = -1;

if(NULL == pi32type)

{
LOGD("LD %s %d.", FUNCTION__, LINE_);
return -1;

}

*pi32type = 0;

#
b=
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redo:
if(i32redo_num > 20)
{

goto error;

i32err = at send_command_singleline("AT+PSRAT", "+PSRAT",
&p_response);

if (i32err = 0) goto error;

if(p_response->success != 1)

{
LOGD("LD %s %d.", FUNCTION__, LINE_);
sleep(1);
++i32redo_num;
goto redo;
}
if(NULL == p_response->p_intermediates)
{
goto error;
}

line = p_response->p_intermediates->ling;

i32err = at_tok_start (&line);

if (i32err < 0) {
LOGD("LD %s %d.", FUNCTION__, LINE_);
sleep(1);
++i32redo_num;
goto redo;

i32err = at_tok_nextstr(&line, &presult);
if (i32err < 0) {
LOGD("LD %s %d.",  FUNCTION__, LINE_);
sleep(1);
++i32redo_num;
goto redo;
}
LOGD("LD %s %d.%s.", __ FUNCTION__, LINE__, presult);
for(i = 0; i < sizeof (aPsratTable) / sizeof(TPsratTableltem); i++)

{

if (strncmp (presult, aPsratTable[i].strDesc,

T N B AR A IR A R %6 0l Jk 21 W
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strlen(aPsratTable][i].strDesc)) == 0)
{
*pi32type = aPsratTable[i].nType;
i32ret = 0;
break;
}
}
LOGD("LD %s %d.%d.", __FUNCTION__, LINE__, *pi32type);

at_response_free(p_response);
return i32ret;

error:
LOGD("LD %s %d.", FUNCTION__, LINE_);
*pi32type = -1;
at_response_free(p_response);
return -1;

1.7. B HEeEs (RS

WSS TFE RSN T E: pppd, chat, A chat T AT a2 HIKIE . X PANEE R #RT R _E 35k
HVESIR
&5 12 R AL
| static void requestSetupDataCall(void *data, size_t datalen, RIL_Token t) |
AbFE, DRIMEFR EE Utk B, BAA Ty

if (fd >= 0) { /* the device doesn't exist on the emulator */

} else {
asprintf(&cmd, "AT+CGDCONT=1\"IP\"\"%s\",,0,0", apn);
/IFIXME check for error here
err = at_send_command(cmd, NULL);
free(cmd);

/I Set required QoS params to default
/lerr = at_send_command("AT+CGQREQ=1", NULL);

/I Set minimum QoS params to default
/lerr = at_send_command("AT+CGQMIN=1", NULL);

/I packet-domain event reporting
/lerr = at_send_command("AT+CGEREP=1,0", NULL);
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// Hangup anything that's happening there now
llerr = at_send_command("AT+CGACT=1,0", NULL);

// Start data on PDP context 1
/lerr = at_send_command("ATD*99***1#", &p_response);

/*
err = at_send_command("ATDT*99#", &p_response);
if (err < 0 || p_response->success == 0) {
goto error;

*/

err =at_modem_setup_data_call();

if(err 1= 0)
{

goto error;
}

HAdrint at_modem_setup_data_call() & %€ X N
static int at_modem_setup_data_call()

{

kill_pppd();

sleep(1);

system("echo \"TIMEOUT 5 " AT OK AT OK ATEOV1 OK AT OK
ATS0=0 OK AT OK ATEOV1 OK AT OK ATDT*99# CONNECT "\" > /chatscript;");

system("pppd /dev/ttyUSB1 persist defaultroute usepeerdns connect
\"chat -v -f /chatscript\"");

return 0O;

static int kill_pppd()

{
int i32ret = 0;
int i32ppp_pid_num = -1;
pid_t *pi32pid = NULL;
inti=0;

i32ppp_pid_num = _pidof("pppd", &pi32pid);
LOGI("%s,%d.pid  num is  %d.",. FUNCTION_, _ LINE
i32ppp_pid_num);
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while(i32ppp_pid_num > 0)
{
for(i = 0; i < i32ppp_pid_num; ++i)
{
if (kill(pi32pid[i], SIGTERM) != 0)
{
LOGI("Could not kill pid '%d"™, pi32pid[i]);
}
}
free(pi32pid);
i32ppp_pid_num = 0;
i32ppp_pid_num = _pidof("PPPD", &pi32pid);
LOGI("%s,%d.pid num is %d.",_ FUNCTION__,
i32ppp_pid_num);
if(i32ppp_pid_num > 0)
{
sleep(1);

}

return O;

static int f_read(const char *path, void *buffer, int max)
{

int f;

int n;

if ((f = open(path, O_RDONLY)) < 0) return -1;
n = read(f, buffer, max);

close(f);

return n;

static int f_read_string(const char *path, char *buffer, int max)
{

if (max <= 0) return -1;

int n =f_read(path, buffer, max - 1);

buffer[(n >0)? n: 0] =0;

return n;

static char *psname(int pid, char *buffer, int maxlen)

{
char buf[512];

__LINE__,
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char path[64];
char *p;

if (maxlen <= 0) return NULL;
*buffer = 0;
sprintf(path, "/proc/%d/stat", pid);
if ((f_read_string(path, buf, sizeof(buf)) > 4) && ((p = strrchr(buf, "))
I= NULL))
{
p=0;
if (((p = strchr(buf, '(")) '= NULL) && (atoi(buf) == pid))
{

strncpy(buffer, p + 1, maxlen);

}

return buffer;

static int _pidof(const char *name, pid_t** pids)
{

const char *p;

char *g;

DIR *dir;

struct dirent *de;

pid_ti;

int count;

char buf[256];

count = 0;
*pids = NULL;

if ((p = strchr(name, '/')) '= NULL) name = p + 1;

if ((dir = opendir("/proc")) '= NULL)

{
while ((de = readdir(dir)) != NULL)
{
i = strtol(de->d_name, &e, 10);
if (*e 1= 0) continue;
if (strcmp(name, psname(i, buf, sizeof(buf))) == 0)
{
if ((*pids = realloc(*pids, sizeof(pid_t) * (count + 1))) ==
NULL)
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return -1;
}
(*pids)[count++] = i;
1
}
}

closedir(dir);
return count;

1.8. WiFFEdEiE s

reference-ril Fi 1] it A R I fiT 4 “RIL_REQUEST_DEACTIVATE_DATA_CALL f{IALH, BhAb 75 2T
ZIRAYIIE
7f onRequest() sk, IINUT 1)“case” Ik :

switch (request) {

case RIL_ REQUEST DEACTIVATE DATA CALL:
requestDeactiveDataCall(data, datalen, t);
break;

H.r requestDeactiveDataCall() #1528 A «
static void requestDeactiveDataCall(void *data, size_t datalen, RIL_Token t)

{

kill_pppd();
RIL_onRequestComplete(t, RIL_E_SUCCESS, NULL, 0);

1.9. Pin Code Ab3

H T & AR E5) ik SIM Card FITEAIIRES, KL HEAT PIN iAHCHEAE G, HE A SIM RIRE,
FF 3 BRI, Uik LR 3B
e LMY

static void requestEnterSimPin(void* data, size_t datalen, RIL_Token

t)

err = at_send_command_singleline(cmd, "+CPIN:", &p_response);
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free(cmd);
i32SIMPinStatus = getSIMStatus();
if(SIM_READY !=i32SIMPinStatus){

error:
RIL_onRequestComplete(t, RIL_E_PASSWORD_INCORRECT,

NULL, 0);
RIL_onUnsolicitedResponse (
RIL_UNSOL_RESPONSE_SIM_STATUS CHANGED,
NULL, 0);
} else {

RIL_onRequestComplete(t, RIL_E_SUCCESS, NULL, 0);

RIL_onUnsolicitedResponse (
RIL_UNSOL_RESPONSE_NETWORK_STATE_CHANGED,

NULL, 0);
setRadioState(RADIO_STATE_SIM_READY);
}

at_response_free(p_response);

Hrh getSIMStatus() i ZE i 4n T 224

static SIM_Status
getSIMStatus()

{
redo:
if (err 1=0) {
ret = SIM_NOT_READY;
goto done;
}

switch (at_get _cme_error(p_response)) {
case CME_SUCCESS:
break;

case CME_SIM_NOT _INSERTED:
ret = SIM_ABSENT;
goto done;
case CME_SIM_BUSY:
sleep(1);
goto redo;
default:
ret = SIM_NOT_READY;
goto done;
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}

Hrp“CME_SIM_BUSY”E X ft:/hardware/ril/reference-ril/atchannel.h
typedef enum {

CME_ERROR_NON_CME = -1,

CME_SUCCESS =0,

CME_SIM_NOT_INSERTED = 10,

CME_SIM_BUSY = 14,
} AT_CME_Error;

1.10. FEERACE A Hin— e fRam P W

B4 K% onRequest(), IR
if (sState == RADIO_STATE_OFF
&& !(request == RIL_REQUEST RADIO_POWER
|| request == RIL_REQUEST _GET_SIM_STATUS)

){
RIL_onRequestComplete(t, RIL_E RADIO_NOT_AVAILABLE,

NULL, 0);
return;

if(request == RIL_REQUEST_GET_CURRENT_CALLS)

{
RIL_onRequestComplete(t, RIL_E_GENERIC_FAILURE, NULL,

0);
return ;
}
if ((sState != RADIO_STATE_SIM_READY)
&& (request == RIL_REQUEST_GET_CURRENT_CALLS
|| request == RIL_REQUEST_REGISTRATION_STATE
I request ==
RIL_REQUEST_GPRS_REGISTRATION_STATE
I request ==

RIL_REQUEST_QUERY_NETWORK_SELECTION_MODE
|| request == RIL_REQUEST_OPERATOR)

RIL_onRequestComplete(t, RIL_E_GENERIC_FAILURE, NULL,
0);

return;

#
=
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}

switch (request) {

1.11. BEAELHE

BT E85 AT i A LR Z, T B L myIaa e f2 i —2 AT 4.
1Bk %L initializeCallback(), 1EB T AT 4

/lat_send_command("ATS0=0", NULL);

/*  Call Waiting notifications */
/lat_send_command("AT+CCWA=1", NULL);

/* Alternating voice/data off */
/lat_send_command("AT+CMOD=0", NULL);

/¥ Not muted */
/lat_send_command("AT+CMUT=0", NULL);

/¥ +CSSU unsolicited supp service notifications */
/lat_send_command("AT+CSSN=0,1", NULL);

/* no connected line identification */
/lat_send_command("AT+COLP=0", NULL);

/¥ USSD unsolicited */
/lat_send_command("AT+CUSD=1", NULL);

1.12. BER&RH GBI RE

B %% onATReaderClosed(), #EATHE Rk GG 2B, RN F#AE:

static void onATReaderClosed()

{
kill_pppd();
at_close();
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1.13. B3REIEME] 3G M4

FEAT A4k 181 65 5K initialize Callback() i 1 T 58 4t :
static void initializeCallback(void *param)

{

at_send_command("AT+CGEREP=1,0", NULL);

/* SMS PDU mode */

at_send_command("AT+CMGF=0", NULL);
setsearchmode(2);

Hrh, setsearchmode()SZHl A :
I
1, UMTS ONLY
2, UMTS PREFERRED
3, GSM ONLY
4, GSM PREFERRED
*/
static int setsearchmode(int i32mode)

{

ATResponse *p_response = NULL,;
int err;
int ret;
inti32cme_err = 0;
char *cpinLine;
char *cpinResult;
int i32retry = 0;
#if O
if (sState == RADIO_STATE_OFF Il sState ==
RADIO_STATE_UNAVAILABLE) {
ret =-1;
goto done;
}
#endif
redo:

if(++i32retry > 10)
{
A N SR BR 2 5 %15 k21 W
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ret =-1;
goto done;
}
if(p_response != NULL)
{

at_response_free(p_response);
p_response = NULL;
}
err = at_send_command_singleline("AT+MODODR=1", "+MODODR:",
&p_response);

LOGD("LD %s %d.%d.",  FUNCTION__, LINE_, err);
if (err 1=0) {
sleep(1);
LOGD("LD %s %d.", FUNCTION__, LINE_);
goto done;
}
i32cme_err = at_get cme_error(p_response);
LOGD("LD %s %d.%d.",  FUNCTION__, LINE__ ,i32cme_err);

switch (at_get_cme_error(p_response)) {
case CME_SUCCESS:
break;

case CME_SIM_NOT _INSERTED:
ret = SIM_ABSENT;
goto done;
case CME_SIM_BUSY:
sleep(1);
goto redo;
default:
ret = SIM_NOT_READY;
goto done;

/* CPIN? has succeeded, now look at the result */

cpinLine = p_response->p_intermediates->line;
err = at_tok_start (&cpinLine);

if (err < 0) {
LOGD("LD %s %d.", FUNCTION__, LINE_);
sleep(1);
goto redo;

}
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err = at_tok_nextstr(&cpinLine, &cpinResult);

if (err < 0) {
LOGD("LD %s %d.", FUNCTION__, LINE_);
sleep(1);
goto redo;

if (0 == strcmp (cpinResult, "OK")) {
ret=1;
goto done;
} else {
LOGD("LD %s %d.", FUNCTION__, LINE_);
sleep(1);
goto redo;

at_response_free(p_response);
p_response = NULL;
cpinResult = NULL;

ret=1;
done:

at_response_free(p_response);
return ret;

1.14. F4iEW3N. rild. libreference-ril.so

&% Android JE B init.rc
TNz ER 5

Up RO e G 1 AR, D 5 A R S R Zh A IR . AT #E on boot” bRZE R R I AT -

insmod /driver-path/xxx.ko /¥ IniAT

on boot: //{E 4T Z B

B
3
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1.15. BE1)E3) rild IR

12 rild AR5 N E init.rc H
service ril-daemon /system/bin/rild —| /system/lib/libreference-ri.so -- -d
/dev/ttyUSB2
socket rild stream 660 root radio
socket rild-debug stream 660 radio system
user root
group radio cache inet misc audio sdcard_rw

Hor

d) “ri-deamon”yiZ/IkR55 I FR, [ E AL
e) “/system/bin/rild”A rild FIAF %A%

f)  “l xxx.s0"fE7~ reference-ril 525 ) #4%
9) “RRHENSECNINEENZH

hy “-d/devittyUSB2#7% AT 1 ¥ & B 42

B
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H
2
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2. LRGN

2 Al BrEA N ECRA R A F

Mo ke LR DR T R DORTIR R 1166 5 BRI 1 58 11 2
M dik: http://www.usr.cn

B FFH 0 http://h.usr.cn

HE 4f: sales@usr.cn

& k. QQ: 8000 25565

ML 1%: 4000-255-652 =¥ 0531-88826739

AR ENBPE R —
AR BHAENRHE
RS R WME MEAE
ANE%: REME EEEY HRRK
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3. BITHH

KSR ARAZ TARATENR AL VF AT, FER DA R Bl 7R, BRDAAE k) & B & 7 S8 T AR HHR = AR AT
B A8 L™= It PR B 4 SR R R AR A B ) S AR 2 80, A RIEAS AR E AR . IR H, A RIS i
B AR RN B ASE AN E AR AT B R B 7 R LR, A0 7 ot PR R o FH i R, 3 B 1 O AR ART B A, R
BRH BRI A SR S A ERR OR o AR 20 =) W] BB S 677 it RS B iR i i AB 2, AN AT 18
Hlo
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