wo 2014/117340 A1 |JIN I A0F 00000

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/117340 A1

(51

eay)

(22)

(25)
(26)
1

(72

74

31

7 August 2014 (07.08.2014) WIPOIPCT
International Patent Classification:
GOIR 31/36 (2006.01)
International Application Number:
PCT/CN2013/071139

International Filing Date:
30 January 2013 (30.01.2013)

English
Publication Language: English

Applicant: ST-ERICSSON SA [CH/CH]; Chemin du
Champ-des-Filles 39, 1228 Plan-les-Ouates (CH).

Filing Language:

Inventors: LIU, Liyuan; 9/F, Tower B, North Star Cen-
tury Center, No. 8 Bei Chen West Road, Chaoyang Dis-
trict, Beijing 100101 (CN). WANG, Lin; 9/F, Tower B,
North Star Century Center, No. 8 Bei Chen West Road,
Chaoyang District, Beijing 100101 (CN).

Agent: DRAGON INTELLECTUAL PROPERTY
LAW FIRM; Maples International Center 10F, Bldg.2,
No.32 Xizhimen North Street, Beijing 100082 (CN).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (uniless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: METHOD AND DEVICE FOR MEASURING STATE OF CHARGE OF MOBILE TERMINAL

paging

IBA'Y
timeglot

paging . [

hVRAT

T

1BAT tur\'x

(\“\ release
point

AV)

BV)

voltage alarm
threshold

v
{mA)

Time (s)

first

second
ing point

Y A
thirg possible
ing point ing point

ing point

Fig. 4

(57) Abstract: The present invention relates to the field of battery measurement for a mobile terminal, and provides a method and a
device for measuring state of charge (SoC) of a mobile terminal The method comprises: measuring, after the mobile terminal enters a
sleep/idle mode, battery parameters of the mobile terminal in accordance with a predetermined measurement period; filtering, when
the mobile terminal exits the sleep/idle mode, the measured battery parameters and storing the filtered battery parameters; and ac-
quiring state of charge of the mobile terminal in accordance with the stored battery parameters. According to the technical solution
of the present invention, the battery power of the mobile terminal can be measured and the process of the battery power consumption
can be calculated accurately.
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METHOD AND DEVICE FOR MEASURING STATE OF CHARGE OF MOBILE TERMINAL

TECHNICAL FIELD
{681 The prosent nvention relates to the ficld of battery measurement for a
mobile termingl, in particular to a method and a device for measuring state of charge

of a mobile torminal,

BACKGROUND

{6602} State of charge {Sofl) of & mobile tormunal 18 & very important indicator
of a mobile terminal user, and how 1o estimate the SoC quickly and accurately
through software and hardware remains a tongh targot. In the prior art, a period
caleulation slgorithm is mainly used © deteat the SoC of the mebile torminal, and
usnalty three primary parameters are wsed to calenlate the SoC Lo, VBAT {voltage of
battervy, IBAT (workimg current of battery that matches VBAT) and Temperature
{tomperature of batteryy. When a system of the mobile terminal is i an active mode,
the battery management sofiware can periodically update these parameters, and
update the SoC of the batfery via the puriod calenlation algorithon based on these
parameters.

{UEIRY However, when the system of the mwobile termunal s w a sleep or idle
mede, there s not an algornithm or a precise solution n the prior ant to deteet the Soll
When the system s awoken from the skeep or idle mode, the SoC displayed on an
existing mohile torminal is still that stored when the mobile torminal enters the skeep

or idle mode. At this time, the difforences mavbe happen between the actual SoC of
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the mobile terminal and the displayed Sol As a resull, the scawracy of the SoC
measurenient decreases. Moreover, 1 impossible for the existing solution to obtain

the process or curve of the battery power consumption of the mobile termainal

SUMMARY
REHIE An object of the present invention s to provide ¢ method and s device
for measuring SeC of a molile terminal, so as o mcasure the battery power
conspmpiion of the mobile fermingl and {o caleulate the process of the battery power
consumption accurately,
REH RS To achieve the above-mentioned objeet, the prosent invention provides
a methad for megsuring Sof of g mobile tormmal, comprising

measuring, affer the mobile ternunal eoters a skeep/idie mode, hattery
parameters of the moebile teominal in accordance with a prodetermined measurement
period;

filtering, when the mohile tenminal exits the sleep/idie mode, the
measured batfery paramoters aud storing the filtered battery parameters; and

gequiring SoC of the mobile termnal in sccordance with the stored
battery parameters.
S Prior to measuring battory parametors of the mobile termunal
secordance with # predetermined measuroment period, the methed further comprises:
receiving @ hardware indicator sipnal thar indicates the mobile terminal to enter or exit

the sleepdidie muode.
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{80871 b the method, the megsurement petind s not grester than one third of
the minfmen paging duration of the mohile terminal.
{6881 Further, in the method, the battery parameters include working vollage
vatues and working current values of the battery. The step of filtering the measured
battory parameters includes:

vemoving the sworking voltage vatues less than a predetermined voltage
threshold and the working curvent values greater than o prodetenmined currant
threshold from the measured battery parameters; and

stoving the working voltage values not leas thun the predetermined
voltage threshold and the working current values not groater than the predetormined
current threshokd
{80091 In the method, the step of acguiring SoC of the mobile terminal in
accordance with the stored battery parameters includes: ealoulating the battery power
in accordance with the stoved battery parameters when the mobile terminal exits the
sleepdidie mode, and sequiring a curve of the battory power consumption when the
wobie terminal is m the sleepfidie wode.
{6610} in the method, the step of calenlating the battery power In sccordance
with the stored battery parameters when the mobile terminal exits the slespidie mode
includes: caloulating the battery power i accordance with the working voltage valoe

and working curvent value stored last time when the mobile ternnnal exits the
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jeati} b the method, the step of acquaring a canve of the battery power
conswnption when the mobile tevrmnal 18 In the sleepidle mode melades: calonlating
a curve of the baltery power consumption in accordance with al of the stored working
voltage values and working current values when the mobile terminal is in the
steep/idie mode.

{00121 The present ivention further provides g deviee for measuring SoC of g
mohile termingl, comprising:

g measaring modale, configured 1o mepsure, after the mobile torminal
enters a sleep/idie mode, battery parameters of the mobils torminal in accordance with
a predeternuned measurement period;

a storing module, configured o filter, when the mobile torminal exits
the slecp/idle mode, the measnred battory paramcters and stove the fltored battory
parameters; and

a calenlating module, vonfigured o acguire Soll of the mobile terminal
in aceordance with the stored battery paramaters,

{0613 The device frther comprises:

& receiving modude, configured to recaive & hardware indicator sigoal
that indicates the mobile torminal 1o enter the ddespidie meode, wherein

the measuring module, configured to, after the recoiving module
receives the hardware indicator signal that indicates the mobile terminal to onter the
sleop/idie mode, measure a plurality of battery parameters of the mobile terminal

stnultancously in accordance with the pradetormined measurement period,
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{8014} The measurement period &3 not greater than one third of the monimum
paging duration ol the mobike teeminal,

{615 The battery parametors include working voltage values and working
current values of the battery, and the storing moedale comprises:

& filtering submodule, configured 1o remove the working voltage values
lesy than g predetormined voltage threshold and the working current values greater
than a predeternuned current treshiold from the measwred baltery paramsters: aad

a stoving submodale, configured 1o store the working vollage values not
less than the predetermined voltage threshold and the working current values not
greater than the predetermined current threshold
{8616} The caloulating module comprises:

4 first calculating submodule, configured 1o calculate the batdery power
in accordancs with the stored battery parameters when the mobile termimal exits the
sleepfidie mode; and

a seeond caleulating submodule, confipured 1o acguire 8 curve of
battery power consamption when the mobile terminal 3 i the sleepdidie mode.
{8617 The fivst caleulating sebmodule s specitically configured © caloulate
the hattery power m accordance with the working voltage value and the working
current value stored last time when the mobile terminal exas the sleep/idie mode.
{618} The second calouiating submodule s specifically configured to

caloulate a curve of battery power consumption of the battery in accordance with all
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of the stored working voltage values and working curvent values when the mobide
ternunal s o the sleepdidle mode.

{8819} The prosent nvention has the ollowmg advantages.

{#828] After the mobile torminal enters the sleep/slle mode, the battery
parameters of the mobile terminal are measured i accordance with the predotermined
measurement period, and when the mobile terminal exits the sleep/idle mode, the
measured battery parameters are filtered and the valid battery parameters are stored,
As a result, o s able to caloudaie the battery power of the mobile terminal accorately
n accordance with the stored valid battery parsmeters, and o acquire the process of

the battery power consumption sumnlancously when the mobile terminal s 1o the

sheepdidle mode.

BRIEF DESCRIPTION OF THE BRAWINGS

je2i} Fig.1 & a HBow chart of a method for weasuring Sol of a mobile
torminal according to embodiments of the present invention;

{0622} Fig. 2 15 8 block diagram of o doviee for measwring 50U of & mobile
torminal according to embodiments of the present invention;

{86231 Fig.3 5 a schematic view showing the working voltage and working
current of the mobile terminal in a sleep/idie mode;

{8824} Figd 1 a schematic view showing the measurement of the working
voltage and working current of the mobile termunal i the sleepfidie mode according

o enbodiments of the present nvention; and
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{8025} Fig. 5 s a spectiic flow chart of a method for mcasunng SoC of a

mohile terminal according to crobodiments of the prosent fuvention,

DETAILED DESCRIPTION

{8826} To make the technical problems to be solved by the present mvention,
the techmical solutions and the advamtages more gpparent, the present mvention will
b deseribod boremadior I conjunctiom with the drawings and the smbodiments.
186271 The present invention provides a method and a device for measuring
SoC of o mobile terminal so as W measure the hattery power of the mobile terminal
and caloulate the process of the hattery power consumption accurately,

B8} As shown in Fig. 1, which s a flow chart of 8 method for measuring
SoC of a mobile termingl according to embodimonts of the prosent fnvention, the
method comprises:

Step 101 measuring, after the mobile ternunal enters a sleepfidie meds,
hattery parameters of the mobile terminal in aceerdance with a predeternuned
measurement period,

Step 102: filtoring, when the mobile torminal exits the sleep/idle mode,
the measured battery parameters and storing the fltered battery pavameteors; and

Step 103 acquiring SoC of the mobile terminal in accordance with the

stored baltery parameters.
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{8029 According to another embodiment of the presont invention, priog to
Step 101, the method further comprises receiving a hardware indicator signal that
mdhcates the mobile termunal to enter or exit the steepidie wode,
{6838} fn Step 101, the measurement poriod 15 not greater than one third of the
minimum paging duration of the mobile torminal.
{80311 The battery parameters inchide working voltage values and working
current values of the hattery. 1o be specifie, Step 102 invludes:

removing the worling voltage values less than a predetermined voltage
threshold and the working current values greater than a predetormined current
threshold from the measured battery parameters; and

storing the working voltage values not less than the predetermined
voitage threshold and the working corvent valoes not greater than the prodeternuned
current threshold.
{8632} Step 103 nchudes: calculaning the battery power in accordance with the
stored hattery parameters when the mebile terminal exits the sleep/idle mode, and
acguiring a curve of battery power consumption whan the mobitle terminal s in the
steep/idie mode.
{8033} To be specifie, Step 103 includes: calealating the baltery power m
accordance with the working voltage value and the working current value stored last
time when the mobile torminal exits the sleepdidie mode, and caloulating a curve of
batiery power consunption i aceordancs with all ol the stored workmg voltage

values and working current values when the maobile terminal is in the sleepfidle made.
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{80341 According to the method for measuring So€ of a mobile fernmnal of the
present favention, afler the mobile terpiual enters the sleepdidle mode, the battery
parametsrs of the mobile termuinal are measured i accordanee with the predetermined
megsurement period, and after the mobile torminal oxits the sleep/adle mode, the
measured hattery parameters are filtered and the valid battory parametors are stored.
As a result; it s able to accurately caleplate the battery power of the mobile terminal
iy agcordunce with the stored valid battory parameters, and to acquire the process of
the battery power constimpiion when the mobile terminal is inthe sleep/idle mode
stmultaneousty.

{80351 As shown in Fig.2, which is g block diagram showing a device for
measwrig SoC of & mebile termingl sccording to crmbodiments of the prosent
wnvention, the device comprises:

a measuring module 21, configured to, after the mobile terounal onters

a sleepdidle mode, measure battery parameters of the mobile termimal iy accordance
with a predetermined measuwroment perind;

a storing module 22, configured to filter the measured battery
parameters and store the fllered batiory parameters when the mobiie tormingl exis
the sleepdidie mode; and

& caleulating module 23, configured 1o acquire SoC of the mobile

terminal i accordance with the stored battery parametsrs,

{836} The device may further comprises:
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a recerving wodule 20, configared to receve a hardware indicator
signal thar mdicates the mobile ternunal to emer the shephidie mode, wherein

the measuring module 21, speeifically configured to, allor the recelving
module 20 receives the hardware mdicator signal that indicates the mobile terminal to
enter the sleep/idie mode, measure & plurality of batiory parameters of the mobile
termungl in accordance with the predotermined measurement period simultancousty.
{8371 I the devive, the measurement pertod is nof greater than one thivd of

the mintmuom paging duration of the mobile termunal

{838} The battery parameters inclode working voltugs values and working
current values, The storing module 22 may further includes:

a filtering submaodole 221, conligured to remove the working valtage
valnes less than s predetormined voltage treshold and the working current values
greater than a predetenmined curvent threshold from the measured battery parameters;
and

a storing submodule 222, configared to store the working voltage
values not Joss than the predeternuned voltage threshold and the working cuwrrent
valaes not greater than the predetermined current threshold.

{8639 b the device, the caleelasting modale 23 may finther includes:
a first calculating submedule 231, configured © caleulate the battery

power i accordanve with the stored battery parameters when the mobile terminal

exits the sleep/udle mode; and

10
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a second caleulating sebimode 232, configured fo acguire a curve of

hattory poseer consumption when the mobile ternunal 1 in the sleepidie mode.

{06401 The first calonlating sobmodule 231, specifically configured o
caloulate the battery power 1n accordancs with the working voltage value and the

working current value stored last time when the mobile torminal exits the sleepidie
mode; and

the second caloulating submodole 232, specifically confipured to
calculdnie a curve of battery powser consumption 1w accordance with all ofthe stored
working voltage valoes and working current values when the mobile torminal is inthe
steep/idie mode.
{8041 According 1o the device for measurmg SoC of a mebile torminal of the
present invention, after the mobhile terminal enters the sleep/die mode, the battery
parameters of the mobile terminal are measured i accordancs with the predetermined
measurenment period, and aftor the mobile tenminal exits the sleepidie mode, the
measured battery parametors are filtered and the valid hattery parameters are stored.
As a result, # 18 able fo accurately aloulate the battery power of the mobile teominal
i gecordance with the stored valid battery parameters, and to goquire the process of
the battery pover consumption when the mobile termvinal is in the sleep/idie mode
sinmiltancousty.

£

{88421 The method and device for messuring SoC ol a mobile terminal

iees

according to the prosent fnvention will be desoribed hereinafior in conjunction with

3

Figs. 3-8 and embeodiments of the present invention.

11
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{8043} The wobile tormina includes sn AP {Application Processor) and other
modnles connected fo the AR g, Modom, Bluetooth or WLAN (Wireless Local Areg
Networks) wodules, When the AP &5 inap active state, the battery power consumption
of the mobile tornnal 18 in a stable state. When the AP enters g sleep/idle mode, in
order to mateh the AP state, the other modules connected thorete will also enter the
steep/die mode. As a result, the battery power consumption of the mobile termnal
will devrease, and merely low battery powar consumption is required for the whale
gystem of the mobile ternunal {e.g., 2.5mAL

LR L f the prior art, thers existy no solation capable of detecting the SoC of
the mobile termunal when the mobile torminal is 1o the sleep or wdle mode, When the
maobile tenminal enters the sleep or idle mode, # regnires no longer measuring and
updating the SoC of the mobile termunal. When the mobile torminal is awoken after #t
iy in the sleep/idle mode for a period of time, the battery power displayed on the
mobile ternunal s still that stored before the mobile terminal enters the sleep or idie
mede. As a result, the power measurement gecuracy will decrense, and especially,
thore exists a relatively great difference betwen the actuad batlery power and the
displayed hattery power when the mobile tornunal 18 i the sleep or idle mode fora
long period of time,

jB045] In order to selve the above-memntioned problem, the presest invention

provides g methed and a devies for measuring So(C of & mobile torminal, so ay o
¥

acguire the SoC when the mobile terminal 1 i a steep or wdle mode, and thereby to

accurately measure the battery power consumption of the mobile terminal.

12
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{8046} The tochnical sotution of the present invention I8 desertbed bereinafter
hy taking Modem that is connected 1o the AP as an example. As shown o Fag 5, the
method for measuring SoC of & wobile terpusal comprises the ollowing steps.
{8847} Step 501 the mobile terminal enters a sleep/idic mode,

{848} As shows m Fig 3, when a system of the mobile termimal s in the
steep/idie mode, working voltage and working current of the hattory will maintain a
stable state. When paging ©§ performed by the Modem {according to the 3GPP
specification, Modem still peeds to keep ppdating the base station information when
the system of the mobile terminal enters the sleep or Wdle mode, and this process is
catled as pagingd, 8 polse corvent 1s gonerated by the battery of the mobile terminal
and this pulse current is higher than the power requiroment whoen the system power 13
i a sleep or wile mode, e.g., up to S6-60mA. I the SoC measurement 1 porfornwed at
this time, a value of the measwrement i incredible. This is because the voltage of the
battery will decrease ramarkably at this time. After the pulse current is generated for 8
peried of thime, the battery voltage is released at a release point, and then retorns © be
i a stabde state.

{03491 Step 5020 a hardware indicator indicates the Modem te enter the
steepiidie state,

B850 According to embodiments of the present mvention, the measurement
may be triggered i accordance with the received hardware icdicator signal, The AP s
provided with a hardware tndicator at the Medom side for ndieating the transition of

the sleep, wlle and wakeup states. When the hardware mdicator indicates the Modem

13
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o enter the sheep or dle state, the 8ol meanirement 1 started, and once o indicates
that the Modem i 1o be awoken, the measurement i3 ended.
{6581} Step $83: the measuroment of the battery parameters s started.

{8853} Even if the mobile torminal is in the sleep or idle mode, a power

measurement operational module (e.g., a PROMU on a ST-Ericsson platformy) that
works in an abways-on power supply can still measure the SoC penodically. In ths

cavbodiment, after a signal is recotved from the hardware indicator for indicating the

Modem to enter the sleep or idle maode, it starts to sanmple the working vollage and
working current of the battery of the mobile termina! simultancously i accordance
with a predetermined meastrement period. Further, the measurement may also be
triggered by a software protocod between the AF and the Modem,

{053} The measurement poriod i dotermined upon 8 paging duration of the
Modem, as shown i Figod, The Modem has a short paging timesiof, and the
measuroment vakios obtained within this paging tmeslot is valid, It should miske
sure that the measurement s taken three times during 2 single paging duration, s0 as
to oblain at keast tvo vahid sampling points, thus the messurement period should be
ot grogter than one third of the paging durstion. In order o reduce the battery power
consumption cauzed by the Soll measurement as possible, preferably the
measurement period ix sot as one third of the paging doration, Different Modem
patierns have different paging durations, and the same Modem pattorn may have
soveral paging durations, Usually, the measurement period 1§ sot as one third of the

minimum paging duration, This is beeause the SoC measurement will cover all of the

14
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durations only when the measurement period I8 defined as the minnmey paging
duration. Table 1 shows the relation between the paging durstion and the
measurement period 1w different Modem patteras,

Table 1

Muodem Patteras Paging Duaration (s} Measurement Pertod {s)
SM 0.472, L8, 2,124 04723

WODMAETD-SCDMA ] 0,640, 1238, 256, 512 {.640/3

R

LTE 0.32, 0.64, 1.28, 2.56 0,323

the minimum paging douration
Other devices Touin /3

a '}‘min

{80341 When the Modem is in 8 non-signaled environment, the paging duration
may also be a fixed value. | aoay be longer than the paging duration, o.g., fowr paging
durations or more, However, the result shondd oot the requirement of measurement
acvuracy fe.g., Boh

{8G55] The process of deferminung the measurement penod s deseribed m thas
embediment by taking the Modem that is connecied to the AP gs an cxample. I that

comtecied fo the AP 13 & module such as a Bloctooth or WLAN module, the process

stimtlar to the sbove-mentioned steps may also be used © define the measurement

perind.
{8856} For the AP without Modem or other connection modules {(e.g, ma

fhght mode), the battery of the mobile terminal will maintain @ stable state when in

the slecp or idle mode, without any vollage pulse response o paging duration.

15
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Therefore, the measurement period may be defined freely when the measurernent
aeouracy s met.

{657} Step S04 the working voltage values and the working current valoes of
the battery are measured.

{8858 fn general, the measurement of the battery parameters will inerease the
power consumption, Following is an exarmple where PRUMU s used to readdwrite an
ABES40 register on a STE platform so as 1o deseribe the increase i the powsr
conspmplion. When the PROMU veads/writes the ABRSQ register to acgune the
battery parameters, the power consumption is about ImA {when VBAT=3 ¥v), and the
hasie readdwrde duration s about 10us. When the mobade terminal s w a sleepiidie
mcite, the paging durstion is about 1285 {when in a GSM network), and the

IRX IR power consumption in ths state i about 2.6mA. Prosumed that the
parameter measursment s performed only once within a single paging duration, the
increased aveorage current is about QU078 A (Lo, I000ARM0.0 my/ 1 280ms). So the
increased idle current in the paging duration of 1.28s may be ignored, Bven if the
measurement peniod is of & nucro-sevond fevel, g, 100my, the increased cuwrent &
about 0.1pA {Le, BO078uAY 1 280ms 100ms), 1t may be wgnored oo, It can therefore
be seen that, the power consumption due to the measurengt of the battery parameters

may be ignered.

EH R Cuee the measurement period s deferined, i 18 able to measure the
working voltage and the working current of the mobile tenming! in sccordance with

the mossurement perind. As shown in Figd, the measurement is performed three

16
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thmes within @ paging duration, and three sampling potats are obtained. The working
current value and the working voltage valoe are obtawmed at cach sampling pownt. The
savapling pomnt will be anomvalid one {1 wowithin the paging timesiot.

{Gi68] Step 5050 whether the stored battery parameters excesd an upper himit is
Jadged, 1 yes, it tums to Step 506, and i not, &t proceeds o Step 507,

{80611 When the mobile terminal ix in the sleep or idle mode, the device
according to the proseat nvention will acquive the working current values and the
working voltage values all the time In accordance with the measurement period, and
store the measured working current values and working voltage values ina RAM
{Random Access Momory). B the RAM hays hintted storage space, itwill turn to Step
506 when the storage space of the RAM s used up. Usaally, the messarement values
will not occupy too much of the storage space.

{62} Step 506 the battery parameters are provessed, e, the battery
parameters stored in the RAM may be transtorred to the other storage space, or some
of the hattery parameters sequired previously may be removed.

{8663} The stovage space with g fixed size may be defined 1o store the
megsuroment values for a certain period of time 1 sccordance with the actual

sipation. After being acquired, the messurement values may be stored m the storage

{664} Step S7: the measured battery pavameters ave accessed when the

mobile terminal oxis the sleep or wie mode,

17
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{8065} When the mobhile termmnal 1§ awoken or exits the slecp or idle wode, the
device accesses the battery parameters stored i the RAM. As showriin Figd, when
the muobile terminal 15w the sleep or wdle mode, the working voltage of the battery
will maitam at AV, decrease o BY within the paging timeslot, and maintain at AV
again after the release point. The working current will maintain st YmaA, inorease to
XA within the paging thmeslot, and maintain at YmA again after the paging timeslot.
After bemg obtained st the sampling points, these measurement values may be filtered
i accordance with g predetormined voltage threshold and a predetermined curvent
threshold, and the working vollage values less than the predetermined voltags
threshold and the workmg current values greater than the prodetermned current
threshokl may be removed, i this cmbodiment, since the measurcmont values
ohtaned within the paging timeslol are fnvalid, the voltage throshold may be set ag
lpss than AV but greater than BY, and the current threshold may be set as less than
XA and greater than YmA, o 1t s able to {ilter the measurement values within the
paging timeslot, and then the working voliage values not fess than the voltage
threshold and the working carvent vadues not greater than the current threshold are
stored as the valid battery parameters.

{866} For the Moedeam of a GEM, WCDMATD-SCDMA or LTE mode, an
upper fimit of IBAT should be greater than 40mA, 50 the current threshold may be sat
as HmaA, and the IBAY values grester than 40mA in these modes will be regarded as

invalid. For the other comection wodules, the woerking current within the paging
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thmesiot may be less than H0mA, and the corrent threshold may be determined 1w
aecordance with the practical situation.

{8867} In addition, as shown in Figd a voltage alsrm threshold s provided,
When the working voltage 1s less than the veltage alorm threshold, it means that the
working vollage s insufficiont © maimain operation of the svstem of the mobile
termanal and an alarm needs 1o be given

{068} Step 30R: the battery power 8 caloslted in accordancs with the stored
working voltage values and workimg corrent valoes, sad a curve of batlery power
COnSUNYIIoN 18 acquired,

RHB Three main parameters are used to calonlate the battery power, Lo,
working voltage value, working current value and battery tompernture, When the
mobtle terninal 15 i the steep or ille mode, the batiery temperature remaing stable
and may be acquired via a temperature sensor. Afler acquiring the battery temperature,
it is able to caleulate the current battery power of the mobile terminal (Lo, when the
mehile terminal exits the sleep/idie mode} in secordance with the valid working
voltage value and working corvent value stored last time. The batiery power is

measured with hugh accuracy through the technical solution of the prosent fnvention,
and the differance from the actual battery power is Joss than 1%,
{8870} In addbition, it is also able to oltain 8 curve of battery powsr

censwmption in aceordance with all of the stored valid working veltage values and

working current values when the mobile torminal is in the sleepfidic made, thereby o
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oltait a process of the battery power consumption of the muobile terminal i the sleep
or idle mode.

{671 According to the embodiment of the present nvention, after the mobike
terminal enters the sleepfidie mode, the battery paramoters are measured in
accordance with the predetenmined measurement perind, so s able © sccurately
obtain the Soll when the mohile terminal & i the sleop/idle mode. When the mohile

terminal oxits the sleep/itie mode, # 1y gble to accurately caloulate the battery power

of the mobile termmal w sccordance with the stored batfery parameters. Especially,
when the mobile torminal is in the sleep or Klle mode for a long period of time, the
measurenient accuracy of the SoC of the mobile terminal can be increased according
ter the technieal sohution of the present vention,

{8072} The prosent wvention further provides a mobile tenminal comprising the
above-mentioned device for measuring SoC, The mobile torminal can measure the
battery parameters in accordance with a predeternnned measurement period afier it
enters a sleep/idle mode, thereby to accurately soquire the 5o when the modhilke
torminal i3 in the sleepdidie mode, When the moebile fermmnal eoxits the sleepfidie muode,
i 18 able o aconrately calculate the battory power of the mobile terminal in
accordance with the stored battery parameters. Expectally, when the mobile terminal
is in the sleep or wile mode for a long period of time, the messurement acouracy of the
hattery power of the mobile tonminad can be increased according to the technical

solution of the present invention,
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{86731 The functional mombers deseribed o the specilication are referred to as
modales, o as o emphasize the mdependence of the wnplementation in & more
particular manner

{#874} Acvording to the embodiments of the present mvention, the modules
may be implemented by software, so 35 to be exeoniad by various processors. For
example, an ideatilied, exccutable code module may comprise one or more physical
or fogica! biocks including computer mstructions, and the module can be constructed
as an Hnage, a process or & function. BEven so, the executable codes of the identified
modules are unpecessary to be phivsically oeated together, but may comprise different
instractions stoved in differcnt locations, When these mstructions are logically
combined together, they form the modules and achieve the preseribed purposes of the
modules.

{8475} Actually, the exscutable code modide may be o single Instruction or a
plurality of instructions, and can even be distributed at different code segments, in
different programs, or across a plurality of memory devices, Also, operational data
may be wlentified in the modules, implemented in any appropuate form, and
orgamized i any data structure of an appropriate type. The operational data may he

colected as & single data sef, or distributed at different locations (inchuding different

memory deviees), and may be at keast partially prosent in g system or network merely

w

as an clectronie signal
{6870} When the modules can be implomented by software, considering the

current hardware level, a person skilled in the ave can buthd a corresponding hardwars
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ofreuit 1o achiove the corresponding fonction 1 taking no account of'the cost, The
hardware cwonit comprises & conventional very-large-seale integration (VLSH ctrouit,
a gate arvay, an exysting semiconductor such as 8 logie chip and 2 travsistor, or othey
diserete components. The modales may further be tmplemented by & progranunable
hardware device, such as a ficld-programmable gate armay, 8

programmable array logie device or a programumable logie device.

{8771 In the embodinents of the present fveation, the onder of the steps 8
not imited to the serial numbers thereofl Por a person skilled in the art, any change in
the order of the steps also il within the protection scope of the prosent invention if
without any creative offort,

{BOTRY Those above are merely the embodiments of the prosent wvention, It
shouhd be noted that, a person skilled i the art may further make mmprovements and
modifieations without departing from the prinviple of the prosent nvention, and these
improvements and modifications shall also be considered as the scope of the present

fvention
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What is claimed is:

1. A method for measuring state of charge of a mobile terminal, comprising:
measuring, after the mobile terminal enters a sleep/udle mode, battery
parameters of the mobile terminal in accordance with a predetermined measurement

period;

filtering. when the mobile terminal exits the sleep/idle mode, the measured
batiery parameters and storing the filtered battery parametfers; and

acquiring state of charge of the mobile terminal in accordance with the stored

battery parameters,

2. The method according to claim 1, wherein prior to measuring battery
parameters of the mobile terminal in accordance with a predetenmined measurement
period, the method further comprises:

receiving a hardware mdicator signal that indicates the mobile terminal to

enter the sleep/idle mode.

3. The method according to claim 1, wherein the measurement period 1s not

greater than one third of the minimum paging duration of the mobile terminal,
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4. The method according to claim 1, wherem the battery parameters include
working voltage valees and working current values of the battery, and the step of
filtering the measured battery paraneters includes:

removing the working voltage values less than a predetermined voltage
threshold and the working current values greater than a predetermined current
threshold from the measured battery parameters; and

storing the working voltage values not less than the predetermined voltage
threshold and the working current values not greater than the predetermined current

threshold.

5. The method according to claim 4, wherein the step of acquiring state of
charge of the mobile terminal in accordance with the stored battery parameters
includes:

calculating the battery power in accordance with the stored battery parameters
when the mobile termumnal exits the sleep/idle mode, and acquiring a curve of the

battery power consumpiion when the mobile terminal 1s in the sleep/idie mode.

6. The method according to claim 5, wherein the step of caleulating the battery

power in accardance with the stored battery parameters when the mobile terminal

exits the sleep/idle made meludes:

24



WO 2014/117340 PCT/CN2013/071139

calculating the battery power m accordance with the working voltage value
and working current valoe stored last time when the mobile termunal exits the

sleep/idle mode.

7. The method according to claim 3, wherein the step of acquiring a curve of
the battery power consumption when the mobile terminal is in the sleep/idie mode
includes:

calculgting a curve of the battery power consumption m accordance with all of
the stored working voltage values and working current vahies when the mobile

termunal 1 in the sleepiidle mode.

8. A device for measuning state of charge of a mobile ternunal, comprising:

a measurmg module, configured to measure, after the mobile termunal enters a
sleep/idie mode, battery parameters of the mobile terminal in accordance with a
predetermined measuremnent penod;

a storing module, configured to filter, when the mobile terminal exits the
sleep/idie mode, the measured battery parameters and store the filtered battery
parameters; and

a calcolating module, configured to acquire state of charge of the mobile

terminal in accordance with the stored battery parameters.

9. The device according to claim &, wheremw the device farther comprises:
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a receiving module, configured to recetve a hardware indicator signal that
indicates the mobile terminal to enter the sleep/idie mode, wherem

the measuring module, configured to, after the recerving module receives the
hardware indicator signal that indicates the mobile terminal to enter the sleep/idle
mode, measure a plurality of battery parameters of the mobile terminal simultaneously

in accordance with the predetermined mocasuwrement period.

10. The device according to claim 8, wherein the measurement period s not

greater than one thivd of the minimum paging duration of the mobile terminal.

1. The device according to claim 8, wherein the battery parameters include
working voltage values and working corrent values of the battery, and the storing
module comprises:

a filtering submodule, contigared to remove the working voltage values less
than a predetermined voltage threshold and the working current values greater than a
predetermined current threshold from the measured battery parameters; and

a storing submodule, configured to store the working voltage values not less
than the predetermined voltage threshold and the working current values not greater

than the predetermined current threshold.

12, The device according to claim 11, wherein the caleulating module

comprises:
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a first caleulating submodule, configared to calculate the hattery power in
accordance with the stored battery parameters when the mobile ternunal exits the
sleepdidle mode; and

a second calculating submodute, configured to acquire a curve of battery

power consumption when the mobile terminal is i the sleep/idie mode.

13. The device according o claim 12, wherein
the first calcolating submodule, configured to calculate the battery power
accordance with the working voltage value and the working current value stored last

thme when the mobile terminal exits the sleep/udle mode.

14 The device according to claim 12, wherein
the second caleulating submodule, configured to calculate a curve of battery
power consumption in accordance with all of the stored working voltage values and

working current values when the mobile ternunal is i the sleep/wdle mode.
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