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A method of power management for a mobile station in a multi-carrier wireless network is provided. A
primary connection between the mobile station and a serving base station is first established by performing
initial ranging over a primary radio frequency (RF) carrier. A secondary connection between the mobile
station and the base station is then established by performing periodic ranging over a secondary RF carrier.
To achieve efficient power management, the mobile station performs Open Loop Power Control and obtains
long-term link measurement (CSI) of the primary carrier. The mobile station then adjusts carrier-specific
parameters based on the primary carrier CSI. For RF carriers that convey on-going data traffic, Close Loop
Power Control is updated per RF carrier. When the mobile station enters sleep mode operation, it receives
traffic indication messages on the primary RF carrier and then dynamically wakes up one or more

corresponding RF carriers for data reception.
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A method of power management for a mobile station in
a multi-carrier wireless network is provided. A primary
connection between the mobile station and a serving base

station is first established by performing initial ranging over
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a pri'ma'?ry radio frequency (RF) carrier. A secondary
connection between the mobile station and the base station is
then established by performing periodic ranging over a
secondary RF carrier. To achieve efficient power
management, the mobile station performs Open Loop Power
Control and obtains long-term link measurement (CSI) of the
primary carrier. The mobile station then adjusts
carrier-specific parameters based on the primary carrier CSI.
For RF carriers that convey on-going data traffic, Close Loop
Power Control is updated per RF carrier. When the mobile
station enters sleep mode operation, it receives traffic
indication messages on the primary RF carrier and then
dynamically wakes up one or more corresponding RF carriers

for data reception.
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< BHERA
AP FHRIXIA
RBELBREAERZIOKATFEREE N 2008 F9
A5 B iRBEsENFFE 61/094,523 R(LEHA
SRAERB ORI X )éﬁﬁi't‘? M LR XK

%%‘%2008#9558&5&% R P FE
61/094,553 (% %A “SHRFELHAERL TR ALV ERE
REMHEZH VHELT FH xttms}:i;ﬂ? - O
AYEBSEE -

CLEY EXT Lt

A% K N EREE(power management) © £ B 42
o MRS BRABRELAATHEREE -

mw

CXIEED

tHagdtin T B¥MEA SMHz-20MHz & &
% EHEE LS 100Mbps sy EEEEHRFE - MAT —KRE
BABTEREZHEEEHRE -H 4 ITU-RF £ 1Gbps
4y {E 48 8 ik & A IMT-Advanced % 4 0 9l 40 & w AR AT
#i@iza% (BP4G) - M TAHBMBTELAARA KT
3, 100bps/Hz ¢ HAE K E - ARARTRASRFR >
TFALFE S 15hps/Hz ey BB %EF BT —KE
GREL2L4NEEEEANE4THEL (FFE) 40MHz) A
# 3% 1Gbps 9 & &k £ -

E X 4% 48 % =x (Orthogonal Frequency Division
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Multiplexing, OFDM) & » 48 % i& ## M (frequency-selective)
EYERHAPARENEFBSIHE  EFXGTELERK
MRk T4 - ARt Z#HT A& OFDM % & + #%
AEENSBERERAR 254 OFDM 2% ¥ » %8 & —
4t 4% (radio frequency, RE) &k AH — B EHE £ & T A%
o £ OFDM % & & (multi-carrien) 2 % F * R R& R B 4
BEREARSBABREFATRAKLEAR - 28K EFLES
] & F 4 (carrier aggregation) 2 %8 % # /& (bandwidth
@ cxtension)- #2142 489 OFDM 4 448tk » OFDM % #.4 4 %
BEA S 8BEL  HloBRI&EEHFHzh F b (Peak to
Average Power Ratio) ~ £ § » % TF #8 % (backward
compatibility) sA & £ K &) & 7 & (flexibility) - B st OFDM
% Bk % % & & A IEEE 802.16m #v LTE-Advanced 42 £ &
RYHBRA2AETROEARLZ AR -
ESFZBREBERT > FRGHBEBRALEE A BERARH
B e Blie o A SARKET A A AR R 8 %12 IE 5 (path
® loss)#v & #% 3 & (shadowing fading) - & 4148 & & ¥ #2 4§
B HSESATE  AABEXHMSEMAM - Bk FTHEMR
BEAREAAREBREGEZSF - sbl > BB FIEH
(Open Loop Power Control, OLPC)ST R F K H E R E
HeRB—Fd > bR Ho AT 54 X A (short-term
fading) % 48 £ E M &) » L R T 3% ¥ # 3 3 tb (Interference
over Thermal, IoT)A TH R EKBEHREME c fléw > W R E
18 4+ 382 8 & B A N K B & 4 # 35 £ # A (fractional
frequency reuse, FFR)E 3% * Bl T 9 R A B F 45 2oy T3
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ML o Bob HNEHIFE ) EF R 6 45 BE
K oos B HEE S 4R KL AT B @3 3 & IS (Close Loop
Power Control, CLPC) -

B ThERH#EE D 478 4 (mobile station, MS)F]
HAERER  AEREXHH > FTHERKEARER
A%ﬁ“&?%%ﬁ%ﬁ@°%ﬁ%ﬁﬁﬁﬂﬁ’%ﬁ%
L — % F XA E D(hstemng wmdow)LA&Fx&?ﬁ
teERR % O (sleepwindow) - 2B BEREOF > TH G EE
%%&iﬁ%aﬁﬁb°£&@@mmn’ﬁﬁ%%éi ®
MBS BRBENEHRHE ATHENERT MM
A RAREHE T ETABEHEALANABEHETA
FHABECAEMTITRBAFRENRAF - £ % REE
RAEXEHSHME SELABERATETRFRTESF - &
4o LTH S ERBEREERANETE R EH -

2 1 B(AATRMMBER "REAFARE T EH5
Bk EREXESRGF - -wF 1 BAT %A X HIA
(primary carrier) R A BT AFHETEZF - P = BRVEK o
(secondary carrier)ty B4 £ 3| 5 % B #]1 ~ #2 Fo#3 - F 1T
& s X ¥ ok 4 0 M FE 35 - 3R 8 (traffic indication message,
TRE-IND)& > A% TRFE-IND 5~ &M EF &> A X
HEBRAHEEER KM T LEREFOFARAIH
EAENENRG g “RBEAAERE TEFERTERR
& LA LBAFTEANSBRAFRBEXESRSFTRE
B % ¥ o {540 » Ericsson />34 & 7 &£ LTE-Advanced
BERE ITHIGALABEHNHARARERADSREST
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47 4% 2% 4% dk (Discontinuous Downlink Reception, DRX) %
ok 2B RAB (£ R 2009 £ 4 B 28 B & R2-092959)-
BHFEE R THEGEESE  EXHNFBHAERE SR
s BHRETIATH E o

[#eAnE]
FEMNL AL ARHE —RBLBALKLERTHTY
LA LERFPENFTIEIUR—HLIBAELBBTY
@ EfFE -
BESRELKLEBFTITHEHERTE I X - B R
WBiBL B X 4R Rk B AT A0 %S R B (ranging) c B XL ITEH S
FABRAMSHOERE - THEKRAVBRERFET
FROEAEBELE  Hloh R - BEMAAREA®S
Pl 4E 8 & 85 (timing) - L ZF A BE B RHA A RKETEALH®
BEE r BAIFFEH L AR EHSRERE - FMFEF B> BK
e T AHEN AL ETREE  AHEHRHAFAREKRHA
® ﬁ&i%ﬁﬁﬁ¢ﬁ@%ﬁ%iﬁ‘%$%%$%%ﬁ

RN EH - ﬁ%%%%ﬁ%&ﬂﬁﬁ%ﬂ
m%ﬂﬁ’ﬁﬁbéaﬁ HPEREAFERPDELEESINE
j] o

BT LB RHF PEHEIAZNERETE  TH 6
FHER S EEHEEREIB A RALBE AR E(L
HBEBEREETMCSD - 78 & 3 % % Rk KB E (offset)
%%’iﬁﬁi&&%‘%%%*mﬁﬁﬂﬁiﬁﬁﬁﬁ
BIREALH H#NBHFTHRAOTHAFOHEIRAL
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MEERBAHALH BEF  AHLSEANFREALLEEHE
ERFoOHMUNPEEIHERALBURAFHETRE - X
M TREE T —EREZEREAOLER LS LT HA
K AAHEHERE—BRRSERAREYOHERELETE
MEH Z—BRFZEAEEOHERAIRERETRE
(wake-up indication)4% 3 -

5 BREFEREXEFG —EHFF » EAFEREX
BEPEREFOHRE ARA®RESEE MACETERE  F
RITSHEREEITRAVBRES —BCAHHRE - wibe =
BREVBITRLERELTELYEATHET TG4
EH > XETUHEBEFIRFELE RERFH - £ MAC
FEREFTT LA —HKERL AL ANEFRT—HEEREED
HMEZEHRAPBUREHNABTIXRABR TITELE TR
AL E -

ESLBAERBEXEFY S —BAFFF > RXREHR
HATRAY  AITHETE—BRZBEBRLE Y HKL
TBUEHAE MEZARAEMAOREIZ BALER
MEERAEELARAARENEREF O FER N EH
WE MR

FIRAABERA PHEHNEAHNETRETE L HAEH
BB R SEHREH -

HWTHpl B AT ERETTHF @l - KEHA
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EEXFERAPRAAZTH  AFHZHEAEEBELY FHEH
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UTARESZBAEBXHAERAZIEE T IHET
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¥ 2 BAMBNZRALALAER 2] HHLETE
c P RELKLEK 2] AR SFZREAFAREEE 225 %

@ HAuiT®ms 23 /7% 23 AnSMEMEBE o F 2
B PA-T BBERKL2THHEHE A 24 (HEHEEH#]) -
BERSE 2 HESE 25 (HHEEAAH2) UABER
K208 5B A 26 ( HEEAHEN) AR HBELE AL
BARG S AR ABEREER TN P EHAREHA
RE L BAFE —HBEAEE  EENRHABEREALGE
BE _HEAMEE B mET o HEEEH] EENE —H
BERAEH Lo HEBE A2 EENE _HHE R EH2 £ o
@ iHs VELLEHFHR AL P RBFAIFHE 31 R

AR EERAEAXNEFELAA32 ERETREAHRGE
v

F3BAMBNEFENEERENITH S 23 &4
L TEB wE3BATTHSE 23 FFE HEFKE
Bldo GFEAKE BEARKELPHERE - TRBBEEH — B
REBHAREITHES 23 EBANER@B 215 78 4
23 iE 4k 7 i& 3 4k B (connected state)i & & — 18 X % 1B
HAEARETRALELARKMMES 22 9B MO EIHH

0758-A34404TWF1(20091203) 9



1422252

(capability negotiation)#v 3 ft (registration):€ 4 - &£ LTE
a2y o mE B KEBESRKRERA "RRC # # K
7 cALBBREFTTHE 23 FFRAAHESBLN > H
4o 8% BR 42 X (sleep mode) ~ & & 4 K (active mode)fv 47 4
# X (scanmode)s FHE AN > ITH & 23 K HE
AmASs 2BREFHRERNHL - ATHRARFRK
NS MR EABEREX  AEREXHM 4T
9o VAR EADBOREAMANS 22 MM
Bt ATH L ZHMARBAFHEX  HATHAEE
oL EHAE - AXHRHTE  FHEAARER
HAEM LRAR ABEERTEOHMITH S 23
FREAFNELEL UARLABEEREUHMMA® S
3IBU T8 EH B BEREFATHEHITR
CEAEHRAPEREXEN -  FRARREFTHH
XA EREREXEFHHE  RARG AR RIFHREA 3]
U EREREXEFSEE 32 TERAKNERTEN
EHX -
EARAZH B AEMHHANSE RETEH 6 4K
BEBHERETERLER HPBREKY > BAEILE
AR AEE ($H101) BPREIEIH - THRARK
R EEE LTS HE 102 £ 107 B ndiLiTH 6
My —EEES AR R (FEH 102) £B4Eite 4R
BHaEENEIHAEREL BEHIATHEELARE
Wbz ey TiT4%@ERF (F 5 103) A & T AT4E
BAEBERAR (FHI04)- 88X THENEHHABRKE

0758-A34404TWF1(20091203) 10



1422252

AT RIE (FHI05) - THERB B RELFF
BEBAEBRRELE HliohE - BEERAFAREIK®S
MAEHEH  WBRELR  THERTANEBEF > L&
HEHBEBREAREECAREBENARE N HH FoEME
 ($H106) Z#h EHEHABREAZELITEH &P A
AR GMERAZE (FR107) UAELEHEAR
Wb E |
ASBREBEBETY BREIREEES LTEHRH
@ saxzramHsrARARHYRBELE (5
111) - kg aH kBB aZ PR 112 £ 114- &
o BALEBEHE ARABEBRAGEAG T > T8 6 AT
HpaE (FH112)  ATAHBRAE THEE
AEHEIHAREROETRF - BAEPHRLBEANEE
B THERRHAEAB ALY "/ E™ (Carrier-Offset)
¥ - BE THESEANRAGESLHE  AEBFITRE
4 ($BI113)- AF THEERFHEIRANRH
® 423 & CSI primary> bk kISR A FLBAZHERE
% i (Connection State Information, CSI) - H st » &L &
BoOXRBREAHRBEREEIAI IR AN ETERET AL
KikBEHMm T PRAEFERALBZIRBKER
($B114) PRI RELE  AFALERFLFHER AL Lo
oo RARR THRBIEEIHBARAF RHRARAHN
MR EE o LEANAAESEEML > AEAERE SRR
EH BB E c MBI T ERSHRHAFERAT AT
B LR TRTMMLRBE > AR ITHESEN L EFE
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@
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FSABAZIEIRAEEPRBAERSZ > AR
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121) T B sbEH BB H R EH P RBH M
B P H i (CBAZEREFTRCSI) &
ERACBAN (FH122)- HAF & MashtE
LB ERPLBAEEELAEIHARATET L
EAMAEEREENANBERAEREAFTFTIRSEER
Mo BAEMANHARL TR R A8 F) B E B o E IE 4
4%  BEREXREE B THESEHNGTEHESL S
WEHMK - F—FTE HAKHFSYERAAFNEEASR
ﬁﬁﬁ&&ﬂ&%aﬁﬂ%%%% BohEEs (F
F131)- aHE@BHEEHNT ShBAHFEEHEEH
MR ERAKREASER LTRSS EZHAE  BR
BHEEFRE ALHABARAO G AE - R AEY
¥ A4 F & h % 2 F (Transmission Power Control,
TPO)4 4 BEHRAN T AN ERB Y FEHGAEEHN
(8% 132)- |

¥ SBEASRARRKRTHER Y FHEH o ME
hEEHGTER 4% SBEAT T ¥ EHEEA
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W BT TS E ML EFHRKENS (F
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BHREE BEREFUREURRRTAESEMBER T 0 A
BAMRBKIE T - wRAFETHRKE (F 6 B 7oy
TIMF=1) Bl 47 & & ANBERE XEH (F$ 5B 203) #
EHAT—ROERTo ($H24) - wREFEH T —K
MEREU > MAH SEREIRBAKETRE
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¥oORABHSENEAEREN - ZWFHTMLEIE T

0758-A34404TWF1(20091203) 13



1422252

EHEHAE  AAH KB ENHERAEARE (T8
207) AT E M EHE K (F 58 208)-
BRI E BRAEATH G X HIE KK LHRATR
BT FARASETHEHEIHERE LB H AR
FTME  THS AL EIHARA LB K IEABE AR
THE > tTEABEAREAHABREIRET NS - KRB
AR EERERFIRAGHRAERE > £ FZi
Mo R AR A G RBEETRAAER - BAp R A
PP EMNEREFOFTARAAERATERE » BIHERK
BARAEH2EE  BALBORBEEFEHRTREISE T TiE
B EESLERAKR -
EIEAKRRAREE R ENITH S 5 &k ok R
ARENWHFTER - THESGXHFwESEARE £ F—
FRAERR=ZMBEE R 25 AHL-#2 A3 B RVE -
Wwq TEHA T NEBAEREFOHAMNTHSLEE ETRA
PRARAHSBKARELETRE c REHTME T X
Faam AR HPESEREAMLAXRTFTEFFEIENE R
FoOTHMAOAEARARTEEHRALE - REHETAE
LT UAREF > EEATAFKRIENERET O T E EHR
GEGHAREANBE LI - £A—BFESF T 0 RE
=~ 8 B 5 e B A5 R ¥ #H (Media Access Control,
MAC):R & - & 7% — B EHF ¥ > ABEIETRNE AHAKEIE
FWMEEH — Y o
%7lﬁT%% Fy - BREAL2BEHLETRNEYSE S

HoE B g % Bk uekg E R 000
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BABEFARMABEFTRE)DIFZERRSE - flo 0 £
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