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55579 Y9
AT 1
to] M= g A9 (Radio Link Failure, RLF)E A28 Wl olojA,

T Sl olate] A W A7) ko] F7 2]
ZIA =l Ak Aol shu o] el At ojF Ade FAshs |l

A7) ol AdE AL VAE BAl 2 VA=) A Zpzbe] tie] AR A RS A ste] Al dAl;

b RAoRA, 7AFT wde] uHlelEE Fi vy W #
of H<&319)S ul, Radio Link Failure detectiono] 33k Zojt},

=

thbo] FMe) 349 (Radio Link Failure, RLF)E Hzshs ol dojA Al 1 7[A]5d Addd Hoj= sh
oo A Bl A7) wide] FI7FAQ FA ALE AgEte A7 Al 1 1A FEHE Al 2 71A el A
Aol st o) de] Ay olF A4S FAse TS olF dZdHE A 1 VAT R A 2 AT Azt
e FAHIAS WA 7AAFe] st dA L A 1 VAT 2 AV A 2 AT T HA R o Fhte]

& Ky
58 A%se WA TP W 2 S ATE,

T 2¢ B 9 case 29] TE 4 & EAS Zwo|n),
= 38 B ouhg case 2-19 & G E dF =413 =Ho|t
T 45 B o9y case 2-19 B O E dF =413 =Ho|t

2 Arldel 9% 7IA =] S Bol s muolt,

b
()]
rlo

A

2 Arldol 9% ARgAr B S B

iy
N
flr
o
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iy 01]/\31% e o A dWat 7 mue PHasse FxENs
g kgl QolA, BAF TR LT daAME v e wudd TAUUSE e ¥ $UT Rag
NAES S gl Fdor B EW, ¥ AIE AFP) Fol, BAR FA T4 T Al A T
AH Aol B el 8XE 5  drkm PHE A9l 1 BT 4P Yo

oo Ae] FAEAAEEE 54, 7 dHolH 3 #E g A Au=E Awsty] 9l dE wiA
Ak, FAEAA~ES A}gx i (User Equ1pment UE) ¥ 7]A=(Base Station, BS, XX eNB)&
EEgt. 2 WA A AFEA T A Fale A o] Thhs ouelE EBA g o =A], WDMA H LTE,
HSPA oA e] UE(User Equipment)+ %%, GSMell A 9] MS(Mobile Station), UT(User Terminal),
SS(Subscriber Station), F47]7](wireless device) 5& EF X3t /MEoz s ojof & Aot}
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ZIA = EE A(cell)S dwbdod g wdy FAskeE A A (station)S LI, LE—B(Node—B)
eNB(evolved Node-B), A E](Sector), *°]E(Site), BTS(Base Transceiver System), A=
Point), #E# o] ==(Relay Node), RRH(Remote Radio Head), RU(Radio Unit), small cell % T}

)]
AN

FEE(Access
= 3-01 2 =59

4

=, 2 Aol 7[R = E= A(cell) CDMAo A 2] BSC(Base Station Controller), WCDMAS] NodeB, LTEel
A9l eNB = AEH(KolE) Fol AWste U 99 EE 7|5E Yl &40 u|R A Fofof &k,
w7t wazAd wlo]lm gl vz AEA 9 Hgo] -=(relay node), RRH, RU, small cell ZAIHY

47) HEE v Ao 7 A% Aofste /AT FAREE AT F A vz 8" & Aok i)
A Gt waste] vz, AR, vlelama, W=, AE A, A% AL AFtE FA 1 A lA
YD) 7] BAGY O AAE AAE F Ak DA &40 FA 99 AFse gAE] ST AA
of ofsl AfEAY 47 FA FUL BYow FHIES EAEHE RE FANES B Aoz A4
shoh, A of oo A whlol whEl eNB, RRH, <FEIY, RU, LPN, X2R1E, FFAERJE, $4 IJNE, 41 X
AE BE AT A AN Bk i) A AR we] B i ol AR YRl AEE
_/’:/\

stAY S e 4 99 2 AAE VAT R AAE Sl

wabA, w7, w2 wlolm Al wzA AE A ~Z A RRH, <HeElY}, RU, LPN(Low Power Node),
sto] 7)Ao 2 st),

2 Aol A ALEAE DT VA EE B HAACAA VEEE Ve B VS48 AMES Fdsed AR EE

F 7HA Gfré —erﬂi EEARL oM R ARGEM EASA AHE= o] Ee wold o3 dAHA =
A VeEE Ve e Ved AMEE Fdsted AR EE 7 7FA(Uplink

EE—E Downl mk) %?/\J —Zriﬂi AR u R ALEEH EASA AHEE &o] EE oo o3 g E A

RETh 7|4, dEFEA(Uplink, UL, v dE)+ AR @do] sl 7[AFoZ HolgE H2l8te W

21 vy, 3t A (Downlink, DL, EE ULHIA)E 71X Tl & A4 @z dlolgE

AL ou g,

FAEAAN2E AEHE te HE 7IMels Aol §ltk. CDMA(Code Division Multiple Access),

TDMA(Time Division Multiple Access), FDMA(Frequency Division Multiple Access), OFDMA(Orthogonal

Frequency Division Multiple Access), OFDM-FDMA, OFDM-TDMA, OFDM-CDMA®} #-& thal vl H<& 7|WS Ab

{1

r
O

o]

S5k = girp. B o] A AA)d= GSM, WCDMA, HSPAS A LTE % LTE-Advanced® H3}3h+= w57 FA4
Bk, Ol 2000 L B2 ANAE FAY T B4 Bk 59 AYIA A8 A 8 v
2 5Ag FAFA Fokell AU AgE o] A EoAE ol i, 2 wye] Aol AgH ¢ 9l B
€ ZlEiorE Efete ZoR siaEojof & Holtt.

FEFHEA AE 9 YA AEEe AR ohE ARES ARSste] dE= TOD(Time Division Duplex) W4jo] A
€2 F da, == AR gE Fu5E Ao d4EE FDD(Frequency Division Duplex) W2lo] Algd 4=
ATt

gk, LTE, LTE-Advanced®} -2 A|Z=RlAE dhute] whea e wEyt HS 7V|Fo2 Jddas) sda
2 FAs A& FAse. AgEaer skekg AE,  PDCCH(Physical Downlink Control CHannel),

PCFICH(Physical Control Format Indicator CHannel), PHICH(Physical Hybrid ARQ Indicator CHannel),
PUCCH(Physical Uplink Control CHannel), EPDCCH(Enhanced Physical Downlink Control CHannel) &3} #&
Aoy de Fato] AAAHHE A53Far, PDSCH(Physical Downlink Shared CHannel), PUSCH(Physical Uplink
Shared CHannel) 53 2 dolgAgz2 FA45o] dHolg & %3},

3 EPDCCH(enhanced PDCCH ¥+ extended PDCCH)Z o] &3] % Alo] ARE AEs 4= Qu},

B oA A(cell)e F5a FUAERRE HASHE 39 AR == $541 EOJ (transmission

point i transmission/reception point)ZFE HFEHE 259 AWIAE 7IA & 24WHE 3 component
carrier), 1 $F4 ¥JQE AAE ong 4 Q).
AAdEo] HEEE FAFA AIAHLE F o] 44 IJEE Yol AEE AFste v EQ

| E
HAHd 45441 A28l (coordinated multi-point transmission/reception System; CoMP A]~®l) = dHd t}
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2l (coordinated multi-antenna transmission system), @HE thF A SAA A=A 4= Qi)
CoMP A|2=Bl& Aol Fr9] tha $4 ZJES} adES E353 4= Q.
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>,

E 7R FF rE w32 A(macro cell, ©]38F 'eNB'&F )3, eNBoll FAlolE TE FAHAFE
Hie, 22 A58 2AY w32 A U9 9@ ASHYE 2e HoJx e RRH

olstl A Y A(downlink)E TEF SRA EAENA wkme BA Ei B PRI s, dgua
(uplink)t @aeld th $54 ZEome] B4 ®E B4 4R ot dguadd $07: 0F
FRA ZAEY AREY F Y, FAVE Bwe] AREY S drk FFYAAA FA)E wRe) ARE
A 4 93, FANE GF $54 LAEY AREY 5 ek,

o] &}o| A= PUCCH, PUSCH, PDCCH, EPDCCH % PDSCH
PUSCH, PDCCH, EPDCCH ¥ PDSCHE A4, F=Alsit}

o &

Z, olgtll A ZlAlgh=s B sFR A AlojAES PDCCHE o|m|skAvH, EPDCCHE ©Wd 4 glom, PDCCH %

o] PDCCHZ AW FHEo|x= X ubgo]l o AAjdel EPDCCHE H&d 4 glom,
Hodbm o] o) Ao & EPDCCHE 283 4= Qlt}.

g, olstell A 7 A sk A9AlIS A1 d® (High Layer Signaling)< RRC 94w B S :Eeshi= RRC ARE A
_/JO\__-_

I HAES Pz, eNBE FUMNAE A (unicast transmission)S 93 F+ Z&] A<
A (Physical Downlink Shared Channel, PDSCH), ZZ&]al PDSCHe] =2lel] H@st ~AF
¥ T shEEa Aol AR 9 AgHa delE Md(dE: EW E¥ AFLI FHAE(Physical Uplink
Shared Channel, PUSCH))elAe] AEHEE % A= 52U HEE HAFsH7] fg B8 s&dFda Addad
(Physical Downlink Control Channel, PDCCH)S HEE 4 Atk olstollA=, 24 AEE T3 Aa7t S74
He AL 9 Aol S52lEe FHE ZAS|E St

el Edig] F5o] diAshy] A% sder AdE w=E ARgeE AeAo]l nHA Utk AXY ==
HhAol mjF R o HlE) we & ](TX) AEE Abgss =55 vEhd.

3GPP Release 11 o]7e] 7l2]o] W FH(CA: carrier aggregation) 7|&ol = wla= Al Awelx] oA A4
o= FA4ke <beHUQl A= RRH(Remote Radio Head) & AHE3ste] 2u:AS 5 + AT

1o
rlr

SHAIRE A71e CA 7= AES Hd wja= Al RRH 22 3t eNBY Ao} stol] ~AlEE HES F55H,
olZ 98] wjaz A =9} RRH ol o] A& <l w3 (ideal backhaul) T-Fo] a3}, o ]’ZJ.OL ul g o] gk
FMZ(optical fiber), LOS(Line Of Sight) microware® AF&dt= d8& Hd dZ3 Fol wj§ =&
throughput @ wi¢- & AAES Yehll= #BES 9u|git), o<} &g, xDSL(Digital Subscriber Line), Non
LOS microwaves}t 7ol Atz oz & throughput¥ & AHAS Yehlls WES Ho]Ad WE(non-ideal
backhaul )e]&} gtc}.

A713E CA 714S Ed H5o MW AMELS UE(User Equipment)ZE AW 23&l7] $s] ==
RRC(Radio Resource Control) CONNECTED AFefe] UEe] thal]l EH49] MW ASo] A" 4 )
=9 RRHZEo o] ARl WEo] FE5u= A wim2= Az RRHAC] 4 AW AER FAdHo] UEE AlHl~
3 4 AT

CA7)%o] 7449 o, IE= WEY IS 3l}e] RRC connectionHe 71d <= gith.

RRC connection A7 (establishment)/A4d7d (re-establishment )/ 3= Q.1 ol A] ﬁ}b‘rﬁ AW Alo] NAS mobility
AKX (e.g. TAl: Tracking Area Identity)E A|&3tH, RRC connection AAA/A=Q B oA sl A =)Aol
Al E ﬂﬁ@wmuyhmnk%ﬂ%@q.ﬂﬂ@:@%P%uﬂ%mmycanﬂa—@q.mau%%ﬂ =9
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W Azt A WA E 4 gl

E 53 E(capabilities)ol wz} SCells(Secondary Cells)e] PCelld} $hA] AMH] A= A= 4 dr}. SCellEs
o] F7Haddition)9t A|A(removal )= RRC°ﬂ o At MEE SCellS F71E w, & RRC Al2¥ o]
SCelle] E& 275HE Al2=E AR $41& 98] AFHgEY. & dZE=(connected mode)ol A, UE= SCel [ E2
‘r‘a x]x% Hit;’H/\EJ;] }\]/\Eﬂ qu_e §J_'-%L ualg_y} ,\D}.

=

Radio Link Failure
gt g3 7Ze 749 RLF(Radio Link Failure)ZE detectiond+t}.

- Physical layerolA] out-of-synchronization®| @A3s}+= 42

2 RLFE detectiond}®, AS security”} activation®©] 9+ 7% RRC Connection Re-establishment ==
A A S 3P3ltt. AS security”’} activation¥o] A Fohd, @hZe ulE [DLE AejE "o},
CAXE Eole] Ae H&s] gl @] 49 PCellol thsiAE RLFE detectiondtA| Rk, SCellol tisiA =
RLFE detectiond}#| &+=th. ©@o] PCellol] tiaA RLF7} detection®®™, RRC Connection re-establishment
IZAAE sz, o] W SCells releasedtAl dth. 1 & @22 RRC Connection Re-configuration 3Z
2AIAE F SCell additions F3 H8E afaL vhAoF AFA SCells AMEE = QA Hrt.

G RLFE detectiondtAlEW, o33} 722 RLF 3¢ AW Z VarRLF-Reportel] #73ht}.

4= 449
plmn-IdentityList SIB1S %3 W<4%+E PLMN Identityd] #]~E.,
measResultLastServCell RLF 24 A] 7o 2 =43 e PCelld] 23 fHRSRP,
RSRQ)
measResultNeighCells RLF &4 Al 5HH o)A Abgh g 2E(FL TAU=E)
location information weo]l 92 A1 glle.g. GPS)
failedPCellld PCell9] ID (global cell identity or physical cell identity)
reestablishmentCellld RFL% re-establishment & A= 4 cell®] ID
timeConnFailure Handover initiation®® A1ZFFE A2 o] Fojzd wf7l=] 9
ks
connectionFailureType AAo] Eo]A type (RLF or HOF)
previousPCellld nkR = Si= 2 A] source PCell9] ID
c=RNTI wdo] PCellll A AR&-Z<Ql C-RNTI
rlf-Cause RLF2] 241 9l (t310Expiry, randomAccessProblem,
rlc-MaxNumRetx)
timeSinceFailure AZo] Fojd TR A A3+

271 RLF #d ARE AFs @d@e& 35 RRC Connection Re-establishment / RRC Connection Re-
configuration / RRC Connection establishment IRAA S Ty uj

RRCConnect ionReestablishmentComplete / RRCConnect ionReconfigurationComplete /
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RRCConnectionSetupComplete WIAIA] 2] rlf-InfoAvailabled true® AA3NA 7| A =0l %3k},

A7) HAIA S FA1E 7)X e A7) @Zo Al RLF reportS 7] $18] UE Information Requestell rlf-
ReportReqE true® AME3Ie], oA AEHEsth. 7] WIAAE 7418 @22 UE Information Responsedl
rlf-Report& X&3sle] 7|X| o &3},

7]12d= PCell®} SCelle] Z2 eNBol £3|2lar, dHlolHE A Wz JLRSA BHulx] ¥od7] WEd SCelld &
21 g7t B = PCellS &3 AlS HolBHE $5A8H H2E EA7F ideh. skA1RF PCell¥} SCello] A
2 UE eNBolx A M2 EgA o2 RB(radio bearer)’} AAF o] dHolHE Fi ¥ A9, PCello] U=
MeNBS} th2 7]A] 5ol U&= cellE 5, SeNB| CellellAl SA1 Foll7F A7 SeNBe] Cellol A78H RBE S5l
AFE = dolHE dEo] Erbssitt.

Rt REeF MeNBO] PCellol A RLE7E @A ek A, 7ISddl= w@eo] A&sta = ®e SCellel thsiA
released}al, RRC Connection Re-establishment ZZAJAS AZHgIth. wkek PCell¥} SCello] MZE thE o
YR8 71 H] 3ol Qe cell oA, MeNBS] PCellell= RLF7} WA 2% SeNBY] CelldlE EA|glo] Balo] o]
Fold ¢ AR AR releaser 7= A7 vt

S 235 ofe] Ao H&E| 9 whdo] RB7F whE AAE SCellol A RLE7F 2Ast= 7-%- PCellol Al 3l
SCell®] RLFel thafl delxo 24, SCelle] RLFS Bt} w24 B3 5 gu= o),

oft rf

2 gkl A w2 SeNBe] Cellell thsl] 71 PCell(, MeNBe] PCell)¥ =YX O =2 RLFE detectiondtt). T+
oF wito] SeNBe] CellollA4] RLF7F @A¥sl= -9 @2 SeNB 9] RLFE ¢85+ Indications MeNBZ A3t
=

wkok ko] MeNB PCelloA] RLF7F ZAstE A4S, @@ SeNBo Cell(s)a releasedl#] o¥a1, wdo] MeNB
PCell®} thA] dAZo] % MeNB PCelloll A7) SeNB Cell(s)oll thet R Z ALaFo 24, thdo] o] d 9] SeNB
Cell(s)S A& A8 F AEF S},

= MeNB PCellell A RLE7F @A eE Z$-, w2 SeNBol|l alW AEE HAd3dlil, SeNBE MeNBE W7 slE= £%
=

MeNB9} SeNB7} = HZA 02 RLFE detectiondh= A5, U 22 A& F712 18 4 Qo).

Case MeNB SeNB £k
MeNB: A4 o2 §21%0]1, SeNBol| /]
1 OK RLF detection
RLF7} detection §& A%
SeNBE F4H o= FalFo]m, MeNBolA]
2 RLF detection OK

RLF7} detection H+ 7%
MeNB(®+= SeNB)9] RLEF7}F
detection® Ii(recovery F&F), olojA] ul=
SeNB(ZE+E MeNB)¢ RLFXE detection ¥+

(o)
3%

3 RLF detection | RLF detection

Case 1: MeNBE AAIZF o= EAFo|aL, SeNBoA] RLF7} detection H+& A%

T 12 2 3 case 19] 9 o & ZAIZE EHo|TH

1. dEe MeNB2] PCell¥ SeNBe] Cell(s) ZFztell thajA] Physical layer monitorings 3hc}. A}7] SeNB
Cell& SeNBollA] W= = sluhel Ae syt ZUHE & $2 i, AA AS gidez FUHE & ¢£%
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AT},
2. WoF SeNBo] EA Al = d A9 Aol A physical layerolA out-of-synchronizationo] ¥WAI&hH,
T2 SeNBell tsl Al RLFE A stet

—

o

ko]l RRC layer™ physical layer2H-E] dA 714 o]A49 out-of-sync indication®] AW RLFE A3
t}. E+E MAC layerol A Random Access problem indication®] HEE|™ RLFE A¢l&tl, & RLC layerolA]
o AAFS o] =Eshd RIFE A A s,

w

Ge MeNB 2 SeNB9] RLFE ¢4#5+= Indicatione A%3tl. A7) indications RRC Connection

Reestablishment RequestZS %3] dAd=E 4 ).

i SeNB7F 4 MeNBol Al X2 interfaceE® %3l dld ©@@e] SeNBoll thal] RLF7F A &S Hash 4= T},

i
rir
ol
o

RRC Connection Reestablishment Request® A& ReestablishmentCause®] SeNBFailureE F7}s}<
SeNB cell(s)2] RLFE ¢# 5+ Indicationo. @ AF&3 4= lt}.

RRCConnectionReestablishmentRequest message

L= SeNBe] oW Celloll A RLEZ7F A EYEAE delE 5 UEE cell Indexo] 2&E 5 o).
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RRCConnectionReestablishmentRequest message

[0062]
[0063] 4, 7] indicationg A1 MeNBi= a3 SeNBell thdh A4S W7sle] whdol Al AE3hc},
[0064] SeNB =k WA 714 RRC  Connection  Reconfiguration — X ZA]A A SCel1ToAddMod,

radioResourceConfigCommonSCell, radioResourceConfigDedicatedSCelle] M-S E3] SeNBe] Cell ARE W7
sho 24 SeNB2l CellS A|AA = SeNB changeE & 4= tt.

=
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RRCConnectionReconfiguration message

[0065]
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[0068]

[0069]
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L= RLF7F 2A13E SeNBZ A5EHdW dolHE MeNBZ HAEEHH 3l SeNB] Cells releaseA]7]al, MeNBe] A
AE WAE = do. (5, T SeNB2 cellEol A= I RB(Radio Bearer)5 S MeNBS] cel I E2 WA
AFAZT})

o Al SCell activation
ATk, o] Wl MeNBS} SeNB

2V
=4
rlo
N
X
A
o
fetl
dr
hn)
12
rlo
w2
@
=
s}
(@]
o,
10
o
tlo
2
oo
>
N
K
N
X
A
flo
%
oft
g
(103

5
A XS dgale], Be Y2 SCell AAo wal SeNB CellZ BAIS AN

Fod JH(e.g. &L SeNB cell AH AR 5)5 FuLE & Q).

_10_
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Case 2: SeNBE AAbH o5 EAFo|al, MeNBoA] RLF7} detection H+& A%
= 2+ E 9y case 29 UE o E =A|T =wWo|t},

e MeNBo] PCell®} SeNB9] Cell(s) Z+ztoll thalA] Physical layer monitoringg 3T},

—

2. woF MeNB PCell®] physical layeroll A out-of-synchronizationo] 2AslH, ©d& PCellel] tialiA

ko] RRC layer: physical layer2%-8 A& 74 o] 49 out-of-sync indicationo] &)™ RLFE A3l
T}, 3= MAC layeroll A Random Access problem indicationo] HE%™ RLFE XA}, & RLC layerolA
Hol ARF3 G0 =t RIFE AA g,

-

3. Gre HEFol SeNB Cello] Atbd, SeNB2] CellS releasedt®|%al, SeNBo] CellS suspendA]Z]
T}, EE suspenddtA| bl ©io] IDLEAEIR "ojx7] A7HAE BAls A% & F& ot

&

271 SeNB Cell?] suspend g0l A ©hE-2 SeNBE explicitd}Al SeNB suspend Indications XY 4 du}.
= Y SeNB Cell29] A4S FXToz2M, implicitstA SeNB Cell suspendE &#ZE 4 Qr).

ﬂll

4. e RLF7]- wAglorm =z MeNB PCelle]l wa]l RRC Connection Re-establishment ZZAIAE
Fegrt. ol H&atH e A 71E] HEAD MeNB] PCelld 7% UL, @%éﬁi#&%ﬁkéhlzi
A4 S RRC Connectlon Re-establishment Complete WA]Xo] SeNB Cell #H&H AHRE 7Ax =

Indication(SCelllnfoAvailable-r12)& H%g 4 ).

rl

RRCConnectionReestablishmentComplete message
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A}7] Indicatione RRC Connection establishment ~ZA]A, RRC Connection reconfiguration EZA|A 59
45 FaAlAE dgd 4 vk, A7) Indication RLF XA $ A& A|ZF 5k 7[A]=0] SCell ARE =z
otz wj7}#], RRC Connectiong WAL WAE wiwjc}t SCell T HRE 7FA3 9th= Indications *EgHa|A
AEE & o

5. 371 SCell Info Indications FAISH 7|A=2 7] @@ 2HE SCell ¥d A4 AHE a3},
6. Gre A7) 7R 02 suspendA 7] SeNB Cell #& A4 ABE HAS53hc),

A7) SeNB  Cell o4 A AR = SeNB<J A ¥ RB A3 SCellToAddModList,
RadioResourceConfigCommonSCell, RadioResourceConfigDedicatedSCell, SCellToReleaseList &2 AXE X3
& 4= 9t}

SCellToAddModList-r10.

~dl—CarrJ.erF'req '1(}: .

o OPTION.KL,

k iﬁadiQReépurcécénfigﬁmnacell-‘-rid: .

: rédlcResourcedohfwbédicaa’ieéséeii-;lQ ‘

cen SCellAdd2

) G2 SeNB Cell ARE EUE 7] 71X @de] SeNB9] Cell HAHAHRE T
Aste] didto Al ASsit). WAl HuUlR]+= SeNB Cell A AH+= dE2HE =239 d R} s 4
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