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METHOD AND APPARATUS FOR IMPROVING LOW-COST MTC DEVICES IN A WIRELESS
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A method and apparatus are disclosed for improving low-cost MTC (Machine-Type Communication)
devices in a wireless communication system. The method includes broadcasting, in a system information,
a first information used for cell re-selection. The method further includes providing a second information,

for a neighboring cell or a frequency, that is used for cell re-selection.
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A method and apparatus are disclosed for improving
low-cost MTC (Machine-Type Communication) devices in a

‘ wireless communication system. The method includes
broadcasting, in a system information, a first information used
for cell re-selection. @ The method further includes providing a
second information, for a neighboring cell or a frequency, that

is used for cell re-selection.
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METHOD AND APPARATUS FOR IMPROVING LOW-COST
MTC DEVICES IN A WIRELESS COMMUNICATION SYSTEM
Gl

[0001] ABBWIFEWR —MEREARE - 1555 M0
R E—EHEBARKNZIERE AMTC (Machine-Type

® Communication)5t & §y 75 1 B 85 &
[ R )

(0002) MRFAHEREEHRBRGOAETHE KRG
W (T B R TR T I B O A S E D
# (Internet Protocol » L\ 18 5 IP)& #1 5f (0 i (T B B A9 1B B -
EIPE R A E RN TR E RSB RSB
=% (Voice over IP» VoIP)- % f B2 « 5 2k {4 32 #1 5% 3£ = (on-demand)

@ ETEE -

(00031 B 71 48 & i 3 4 — % 4 98 5% 5 B B (Evolved
Universal Terrestrial Radio Access Network * L T B
E-UTRAN) M) #8 35 M ¥ {v [E 76 % /7 & - B-UTRAN # B 4 6
% o (832 & (throughput) B F B SMBREE RS £ M

IR - 76 3GPPEE ¥ 4 IE 75 & 17 E-UTRANE # 9 £ % {t, -
B U - E AT AT LLE SR 3GPPAEHE M B B 9 % - 16 3GPPAE YE 4
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[0004) ENREHREN > ABEEROBET —EEBAS
%o BARGE—ERBRARERNZEEKAMTC
(Machine-Type Communication)3£ & » 3% @ EHE — KK E:
v—E B HE—CEAARN—MHBERERERF S UREH’H
R—MEHESR — AR —F B ZE _FAMA N L
MEEERF -

[0005] AHBHAERAFEEET —EEBFAEE  BARNXK

— EEBARKRAZERAMICERE LA BAEEELTE —
HEHER —BEERUE BB ZEESRKEN L@ ZES
ERCITAH FEBEBB BENRLAZHER AN > WLHEE LML
EHE -Hbh P EERERREARBTHEELREEENAN
Z—ﬁﬁ%&%ﬁﬂ?i%&ﬁiﬁﬁﬁKMW%E1E%~
AREE A —E—FRA ZE—BFAAR—MBEERERF U
&%ﬁ%%-%ﬁ%%ﬁ—ﬁﬁz—%:%ﬁ’ﬁ%:%%%
RERMBEZERER -

[0006] A FEEHERABEZE TR —EBEBAAE  BARXK
—HMEBRARFAZERAMICEE  AfF R E—AFX
ﬁw%HWMWWPUBﬁ%*ﬂzﬁmiu&ﬂmit%ﬁ
LEERA —REIMER—ER —BNER S LB TR

ARHEEFNHEEREER -

[0007] A RHEEHEHEBET S —EBEEBAE — & A
AEE BARUE-—ERBARZFAIEBEAMICEE > L
MBRAEBOE —HEHER  —BESRURER—GKERE  ZEHE

Elg
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[0008) EBEFAZEH LML ME N - B - FEE
FHESE TYNHBELSREERE  URESFHWER  fF
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[0009])

EIEGREAASHERI P B EEHNELBRRRK

§9 5 B8 -

% 218 1% B % 25 3¢ 99 B MG ) R 2 MIMO % # 200 4 (9 {4 32 28

R 21000 K B 5B R K 25009 Bk S E -

® BIBERETAZRHERO TS —EEBALEENHHRE -
BAERERABHERO P EIBCEXNBI2BHLA
SEE -

BSERERABHEES T —EHREESO -
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FAERE B2 L FN
THBCDMA) 7R % T

Access * LA T & TDMA) »

Frequency Division Multip

(Code Division Multiple Access LA
7 Bl (Time Division Multiple

ERXR>HEZEFI (Orthogonal
le Access L & OFDMA): 3GPP

£ Hi % # (Long Term Evolution A TS LTE) MK FIR

# + 3GPP LTE-AE;LTE-Advanced (Long Term Evolution

Advanced) - 3GPP2i#B {7 &) & #8 (Ultra Mobile Broadband - LR
B UMB) ~ WiMaxsk B i 78 E 1Y 38 & £ ilg -

[0011] 7 uft & & Bl &

G BRI EE AR LB —

KZEE®R > flE=REFEBEE & (3rd Generation
Partnership Project Standard » LA F 78 5 3GPP) AT 2 f /9 1£ #E >
AEXERHEBERP-1111128 “RFHSID: #HL LTERERE

AR AMTCH F & 1

» Vodafone; R1-113440° “MTC LTE

HERS o BEHREESN” » IP Wireless: TS 36.306

V10.3.0° “E-UTRA:; FHF:

Lo e S EY S EE” 0 R1-112912 >

“DILTEBEB ZERXAMICHF X M#EER" > Huawei>

HiSilicon » CMCC ; TS 36.

S ERM” 5 TS 36.213

331 V10.3.0 > “E-UTRA ; RRC &

V10.3.0° “E-UTRAEBEZEBREFE’

TS 36.211 V10.3.0°> “E-UTRAE B EEKFAZHTE’

R1-114329 > “E-PDCCH

L= E B ” > Nokia ' Nokia Siemens

Network ; LA & TS 36.304 V10.3.0 “E-UTRA ; A F & f& 7£ 4]

B = (idle mode) Z 2 7~
18 R ¥ Je 3L -

- RBHHE R ERM LI HZ %

[0012] ZEIERERAFHE R F — 2 E 77 AR
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BARARHKEW HHE - BEAK100(Access Network » LA T
ANBRESZEXEEHME HP—BEXREFEHEABE10450106 5
—ERGEBHMAEIELI08[110 BHFEMXEFHEABFE 11250
114 B1IEBFEEXRBEEHBREATHERSE > RMEBHERRKR
AW LEREMBEENRBRMUER - BARIER 116
(Access Terminal » AT)B K 1121 114ETERA » HP X &
T12F0 11458 58 57 [ # #5 (forward link) 120 2 B A E & A B in
116 H & 3@ 7 17 8% #5 (reverse link) 118 & A i Im 1163 &
Foo B AKE U 1221 K 4 106F1 108 FBA > L K # 1061108
BERAEMLIEEEAEZTHE AR IR I22H B @ K[ #E & 124
RBEAKRKI2ZEREA - E2HEE THM( Frequency Division
Duplex ' A T EBFDD) R+ - @AMELE 118 120~ 124F0
1260 F AT FIERETESR - G120 > BIEEEK 1207 68 A MK
] B8 A 118 B By SR =K -

[0013] EREARBRBAMNM/ B XEHHEAXTHAKETERAY
@ EEHETERFEINMENER(sector) - ERIEH - S EKXIRE
HERTARNENEEI00MEBEE B REERNE ARG E

THERE

[0014) ZE#REH Al S A5 12071 12609 BEARR P o » &= I
B 1002 fF 3R K R A] (E A 3R BB B g BLEGE f [/ # AR
11601221 B 7 82 &% =~ A 1% Lk (Signal-to-Noise Ratio * SNR) ¢
AFEFAERREETEEEERMEREBEHEZIEA
BRI ENERNMCEHE -RRERERE E A B ImR 8 H
MEAHLL  FHEHAAEMEFIHBARRELERD T&F -
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(0015 3 HY 48 B 77 55 i b4 1 4% 386 3 77 8 38 A ) 2 05 & %
M & - B8 S 7 B8 (access point) - HIEEB - HME
A M4  LTEXE# 4 (eNodeB) HEMBEMIAE - BAK
METESASRN EABEASE LB BAKEREM
=PI

(0016 %5 26l 1% B 5 A 58 B & 15 6] o -2 MIMO % 4 2004
B 3R S T MR 210 (1076 S AL 4B BE ) DA R B I BR R HE250(1H TR
B 4 A4 0% 5 5 2% 8 (User Equipment » UE))AY fll 4 77 52 8 -
EERBRAHK200  RERNE2RESEEHEROMREN
4 {38 (Transmit > DT BB S TX)ZR EER214 -

[(0017] EREEEHH D SEEHERESEHEER
EETME - TXEREHEE 24 RESEARERER 28
CRERHNNEESNER s AR SR ETR AL
(formats) ~ 4 8 & %5 $ (interleaves)H R 8 LU Bt IR B H )

[0018] 45 {8 & ) £ ¥ 1 45 6 25 B o {2 A OF DM 1A 01 Al

CEpleNEN S TEE - EERBEEBSCAMERER
EMEREATE DA REEE B 2K E R 6
&1 & B = 5k ff 5+ 5% 38 £ FE (channel response) - & & ¥ &
NS TEEACHENEBEEREZETHS NG THE
(mapped) » 1R 5 5 12 I FA 20 6 8 U 6 5 O 9 4 0 (1 40
BPSK - QPSK - M-PSKZ M-QAM)% 12 fit 8 2 & 7t - 5 @ & &
v AR 4R T T 75 B A HE 2308k T 2 46 4 T A0
B3 B -

[0019) % i F7 45 & 8 58 1 9 5 8 75 5T 2 £ = TX MIMO

w

s
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BE B 28220 TX MIMOJE ¥ 282207 ¥ & ¥ 8 2 £ JT (] 21 OFDM
L) TX MIMORE B 28 220 F B N BT R I B8 Ny
32 238 (TMTR)222a%] 222t - EHEEFE WA » TX MIMOE B
HLHEHERCHTHERARARBEEELRERR 0 TIT
e R E 1T EZR -

[0020] BEERB22H0FBRFTERITEERKRLZ
FLHEmURE—NSEELAS  HEILARETE—T R
B@MHRA  BEM @SN REEFREAST  SFABZARE
& A A MIMOSE & 2RI o T B (R 52222a%0 22212 N5
BT EE S5 R ERENRKIR2242F]224¢ -

[0021] 7E# U 28 RM 2500 » HiR 2 34 2 A 5% B N K ##
2522 252rFT R 0 BE RM2S2ATE WA RF G & B EM
6 B 28 (RCVR)254a%(254r - & {E £ W &5 25452 B (B 40 38 ¥ »
MAMTHEE)SBERIN A  ZREEFER A ETEHM
M BEENEAT REFNEFAFTETEE T EHEUREH
@ HEZEK FTITEH -

[0022] RXEREHE B 200X RBF EHF W& EEKXM
BN BE EE NRIE N B 254FR B FF L BB i LA R HE N 1E
A" HFTER -RXER R HE R 200 FHEBEEHL /T

CERRERARZ BRENBBMEEEHNSERIERER - RX

EREER0MEEMNAFTEENE RS RM2100 2 TX

MIMOJBE B 25220 R TXE K fz B 25 2 14BY SR 5% e B 5 B 4/ Y Bf

(S

[0023)] RRESH27CGEBAMHAEEZFE R WEEREBET
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(EUTERETBEZFRE) - BEHE270 K (formulates) 35
EH R MOUREREHBOOIRAHEERAR -

[0024] 5 ) #8 45 A B 7T B ¥E 57 2 BH 0 8 AR B A A0 /S RAH
ERERWEAEE NASEEAEEZBHTXER K HE 45238
ETEE TR EERBRENIFE236EKF LT S DY
HEETH  ZEHERN AR ESE280ETHE > HEZRE 254
F| 254ri 17 j2 ¥ (conditioned) » W HEIE EF R HF R 210 -

[0025] FE{H32 8 F#H2109F » RER224F I 2R B B K H
AT 25060 T AT - BN B 20208 O I AR 0 AR I 2 28 240
PR R EE e 0 36 B RXE KL R T 25 24207 T % 3R 2 1% 10 A5 Dl
INBERRLRR20ER IR AEGEAE - RESBEZFFER
@ﬁﬁﬂﬂ[ﬁﬁ%ﬁﬁ%@ﬂ%?ﬂ%ﬂﬂzﬁ@?ﬂ%%’?%%%Pﬁfi?ﬁﬂﬁﬁé’ﬂ

AR

[0026] #MZE|HE3E > HERARHERO TS —FEERAE
[Eé’ﬂﬁlﬁ°ﬁﬂ’%3ﬁﬁ7ﬁ’%lEPE’J}%JEJ%Q@%&%%K%%%MG‘
1226 A ER BARK PO BALKLE30M ML E R » R EF

FRANESEARKBLIER K - BALEIOT LERE AL

- By B E304 - EHIER306 - R EE H g (Central
Processing Unit > L FH# & CPU)308 » SfERE310 - E A 312
FOM 3588314 - #EH B 3063E HCPU30R TR EEII0AATEE

AAE312 FEIL TR BEALEI0ZEAF - 45 & 3008E % X
E%%@Eﬂﬁl& 302fTEN A AR BIANSE B IZE > I
REREHBHEBEIAGELEGNET BEHEEI4T P E

B WU\ o K EEII4FH A BT E R E AR - K ERE
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ZAABREIEAEFHERR306 W B & 4 A E R 3068 R E A4
Y ER 3t e
[0027] ZEABRESAZHERAFEIB B NEE3L2
ML ARE  EZXERAF - - BABEI2EHFEEMAELI00 - 5
3BE 402K E2EER 3404 WFHBEFE 1B E 73406 - F3E
MOPA4RBEERITEREFEEFAIIGE - B2EBHM 24048 FH
KPITHEIEFHPNE F1EHMA 4068 F ARKITEEER
HY I gE °
~ [0028) #3GPP RP-111112FFit * B K % RAN1#66bis® &
mEmT —EHFHAREEREBLIEMEHR CEBAMICH P
HET e ZMEEHBERNARBBEZWT ¢
® i 28 #E AU 5% SR (Machine-Type Communications » LA T B &
MTC)EB—FBARRKEBAREBEERNTS - 5t ZMTCE
B & & = BE BB (1R}3Z$%D1R:’S*4Y)Fﬁﬁﬁjiux§ ' 38

EREFAESEFEFRAZXITHERARMEE B, 4 AR AR
‘ 7% £ it (Global System for Mobile Communications /

General Packet Radio Service » GSM/GPRS) -

o HESELLEBNERAEGSM/GPRSAMM R FHE X -
MTCH B #9 4 /8 32 6 70 02 9 B 4% 78 B 6 il ¢ $8 LTE M %
5 B A

e EHMABEREBARETH RS KRBT NEMN (Radio
Access Technology » Ll FIBBRAT) » L B EERE B &
B i AN EC R 4R B 2 B K R 3§ (R S GSM/GPRSHY 4B
3 3 BE (spectrum efficiency)if 3F & (£ 1k ) -
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® it NWAERIBMICEBEHREFTREGERTHBERE

MTC% & 7t GSM/GPRS#F % 8 5% B LTEM % If W HE R 1B &

BEMNSNBROE -

[0029) EHei  LTERFXHEZEMETENEE B
1.4~3+5+~10~ 15f120MHz - f13GPP R1-113440F7 4> #7 F1 &7 &
MRNE BERANFETHEHE IR 20MHzZE RN E 1EA
= 2% 4 (40 3GPP TS36.306V10.3.000 {595 ) B E {F X 1.4MHz
FEE A E R R100Kbps A Ak fizkEER - MAEEBEREAF
N TENEETER R RN A BEH MR - £3GPP ®
R1-112912h 5t H B MR XA E R WK LTER 7 5 F & %
EH—HEBFIERR

[0030] #F H B73GPP TS36.331 V10.3.0 RRC3& A 1 & # &

& o @?ﬁ%ﬁ%ﬁ@%mﬁ%@%ﬂﬁ?E’ﬂ%ﬂiﬂ@éiﬁ%&%ééﬂﬂEE?r:
mERREM -
® 5§ - SystemInformationBlockType4 Bl 1A 4% it A 48 &

(intra-frequency) MM EEEFZE A - #£3GPP TS36.331 ®

V10.3.04@ ¥ th > SystemlInformationBlockType4 ] & A JC &

EHEWT: -
’s"yslt'emnformationBlockTypezx = SEQUENCE {

intraFreqNeighCellList

IntraFreqNeighCellList OPTIONAL, -- Need OR

intraFreqBlackCellList

IntraFreqBlackCellList OPTIONAL, -- Need OR

csg-PhysCellldRange PhysCellldRange
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OPTIONAL -- Cond CSG

| lateNonCrltlcalExtensmn OCTET STRING

OPTIONAL -- Need OP

}
IntraFrequighCellList D= SEQUENCE (SIZE

(1. maxCellIntra)) OF IntraFrequlghCelllnfo

IntraFrequ;ghCellInfo = SEQUENCE {
physCellld SR PhysCellld,
. q-OffsetCell Q-OffsetRange,
}
IntraFreqBlackCellList ::= SEQUENCE (SIZE

(1..maxCellBlack)) OF PhysCellldRange
]
o SEE > SystemInformationBlockType5F X 12 it 18 & K — = b
‘ i 47 B2 BN 48 B% (Evolved Universal Terrestrial Radio
Access * L T B E-UTRA)A « - [A] 48 2 (inter-frequency)
MW EZEEFER - £3GPP TS 36.331 V10.3.0 »

SystemInformationBlockTypeS ERITTEZEEZW T :

|
SystemInformationBlockType5 ::= SEQUENCE {

interFreqCarrierFreqList

InterFreqCarrierFreqList,

“ ey

lateNonCriticalExtension OCTET STRING
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OPTIONAL -- Need OP

}

dl-CarrierFreq

q-RxLeviVIiri

TR N

P'NlaX

[nterFreqCarrierFreqList ::= SEQUENCE (SIZE
(1..maxFreq)) OF InterFreqCarrierFreqlnfo,

InterFreqCarrierFreqInfo ::=SEQUENCE {|

_ P-Max

]

ARFCN-ValueEUTRA,

; Q—RxLe:vM'iin,

¢ +  OPTIONAL,: -- Need OP

¥ “t-ReselectionEUTRA
" t{-ReselectionEUTRA-SF '

Sp;eedStateSfcaleFactors |

-~ T-Reselection;

 OPTIONAL, -- Need |

OP
A threshX-High Rese’lectionThreshold,
thi‘eshX-LoW : R’eseleétion‘Th’reshold,
| aliowedMeasBandWidfh
AilowedMeasBandwidth,,
presenceAntennaPortl
PresenceAntennaPortl,
cellReselectionPriority
CellReselectionPriority OPTIONAL, -- Need
OP
neighCellConfig NeighCellConfig,
q-OffsetFreq Q-OffsetRange
Client’s No. 1000296-TW-F1 12
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DEFAULT dB0),|

interFreqNeighCellList

" InterFreqNeighCellList OPTIONAL, -- Need OR

g .«;irité’rF’re;cfﬁlackCellList’ S t

InterFreqBlackCellList OPTIONAL, -- Need OR

)

[[ q-QualMin-r9 | Q-QualMin-r9

OPTIONAL, -- Need OPE

threshX-Q-r9 SEQUENCE {
threshX-HighQ-r9

ReselectionThreshbldQ-r9,'

A Tthresh/X_-L(/)WQ’-rQ

E Reselek'ctionThreshol.dQ-th
}
OPTIONAL -- Cond RSRQ

® 1]
}
InterFreqNeighCellList ::= SEQUENCE (SIZE

(1..maxCelllnter)) OF InterFreqNeighCelllnfo

InterFregqNeighCelllnfo ::= SEQUENCE '{
physCellld PhysCellld,
q-OffsetCell Q-OffsetRange

}

InterFreqBlackCellList ::= SEQUENCE (SIZE

Client’s No. 1000296-TW-F1 13
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(1 ;;r{h‘axCeliBfaf\Ck’)) OF PhysCellIdRange

® SystemInformationBlockType6 -

SystemInformationBlockType7H]

SystemInformationBlockType8%, & A FA UTRA > GERANFI

CDMA2000Z R ARATH MM EREFEA -

(0031 5 — AT » & M 7 &% i £ 2 8 15 2\ (connected
mode)lF - RESHE B E H AT B W
RRCConnectionReconfigurationsA E)RKBZEH FEFHREHITELE
= F2 (Bl RRMEI & %2 5 ) - 203GPP TS36.331 V10.3.0Z #
EoEAANERXREEA AR HE N CMBENERATHERE
ForoBEERERUTBHEMLREMRMBNB -

[0032) A LTERZR & & - & §8 #£ %] 3 E (Physical Downlink
Control Channel » LI T EPDCCH)EBH ANRE ~A F&EH
HEFZ (scheduling) B F - PII K MBER B ECEB TITHZEE
(Physical Downlink Shared Channel - LT EBPDSCH)E ™17
iU E R e E e k{7 = ¥ i (Physical Uplink Shared
Channel > Dl Ff# B PUSCH)Y E{TE & E £ - PDCCH{L #& T A
FE B = %% {8 IE &2 #8 4> ¥ A (Orthogonal Frequency-Division
Multiplexing » LL T 78 £ OFDM)%F 7T @ Bl A £ Hl & 3k - BR T %
HSEMZ IR TR O AR PDSCH» Z13GPP TS36.213
V10.3.0h 5T 5% > PDSCHHE EWHEZEABSER — T HAIE
< PDCCH_E - PDCCHE & /5 % {# % %/ 5& i Jt & (Control
Channel Element > L F S CCE)RT# B - WI3GPP TS36.211

V10.3.00) 5 5% ° £ @ CCEH % fil & ¥% J X ¥ il (Resource
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Element Group* DA TR REG)HE K - EIRCHEETHERE
B2 %5 Y8 & #8 (Physical Resource Block * L F #& & PRB) -

[0033] #3GPP R1-11432985F 3% - N & K & 5 (F 40
PDSCHE i )38 A il 3 & 82 #2£ %( 58 3& (Enhanced Physical
Downlink Control Channel » LA T S E-PDCCH)H A # % #E 12
BRI A DIE R 5 E i T #EFTh 8

[0034] EZETLUBRBEKAMICR G XEFTAE A EEMN (T
TYEE - gl ERAMTICHA 2 R X8 1.4MHzEE - IR T
A 57 K 40 (B 401 B K MTCHY % B 72 ) B Bh {6 B A4S MTC R
TEEZEHEFEE (camp o) EAXRHAEWMIE <« £ Bl E B E K
A MTCHE 5 5 Th % 75 #ll i ®9 PDCCH(BI 40 -
SystemInformationBlockType ] 8 ¥ #5 B Th B ) » & B A MTCE
IEEF 7 (2 5 )20MHz9 il jg E s B IR & -
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