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2 3L §lth. ITE 538} 22 2004300 Hx23]o)E A
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Radio Access Network)2] 2 WG (Work Group)<lA] &gt
&) o] Fof AL Sl

I LTE RAZREF T]&

o] Ao LIE Al ollX] Layer 29} Layer 3& 733}
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RRC (Radio Resource Control) Aol tha| A 24| 3] Lo}k
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(7" 3)0lA LTEY] FHZZEFo] §F3e T2
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LTES] B Z 2 EF AEEE] ¥ Al F3= AMu| 25
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RRCAIZE FAZREZ 9 Layer 39 sFsh=dl, T2
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FO8 ol Ao £9ARl 715 sk gtk o
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T3 A9l o] o] =2lAd(ogical channe)E25-E e
< dloje] 9] HejE2 3} HARQ (Hybrid ARQ) 7|5+
gt} the A4l e o]E MAC, RLC, PDCP, 2 RRCH|
ZE v ApA3] dobr 7| = g},

o

rn1
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2.2 MAC

MACAHIS& Layer 2014 7} &F9foll A3+ AZo =
PHY |29 &+ Transport channel2 Q2%¢] §l3, RLCA|
20 2 & logical channel2 92 E0o] glojA, logical
channel¥} transport channel Alo]e] HEIZHA-S 33t
t}. o] 3glM MAC dEEIE A4 E logical channelE9]
44, 28] 2} logical channel®] W3 aigle T
ole] 9] ool whA] 2} logical channele] AEd 4 gl H
olg] 9] oFS ARt w3k eNB7} 2t DS ol A T4
& HAspA 29 F =S, FAALLT (Scheduling
Request) SEZAJA G F3f3ic}
(1) & < (Transport Channels)

A AdL PHYAIZ ] MACAIZMA| vlo]& H%: AlH
25 AF3He T2olH, HloJEEe] AEA AW E4E&
7FA I AEHE | waba] FEET UMTS Aj2g] o4
+ 3A) AL (Dedicated)?} T4 (Shared)e] AFA L= F
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HE oY, LTE Aladoa & FARYNE E&2H 0= A}
£37] s HEAEAL AR &L &AL
BhE ARE-SE71 2 3k, mebA, AP A7 UMTS Al
o ulaf - SRk sl RE, 1YY ¥he
0|83} System Information& H45317] 3] AR EHE Al
25 B EAd (Broadcast Channel), ARE-A} H|olE ]
Q%37 sl ALEST ofel AL BAALE rol
A3 313FE-2-A1'd (Downlink Shared Channel), T
oA o}y WAIAE Hsh] sl AHgshe ol apd
(Paging Channel), 71} AE F3)4 55" MBSFN
(Multimedia Broadcast multicast service Single Frequency
Network) combiningg A Y3t= HEN2E 4
(Multicast Channel)©] Jt},

FFYFoRE, Wio] ARt HloElE H3] 9
A AR8-3h= 4 aFE-8-A'd (Uplink Shared Channel), T
o] g0 TP W Tl Y1 B4 vlolE & A
F3l3L 3 A o R 571315 ofF7) S ALeEt
+ AFAGA 20 (Random Access Channel)o] 9t}

(2) RACH Procedure

RACH T 2= vdto| 27] H&(Initial Access)S A&
AU A=W E 8 o, o Thdo| e E 7| 3
(UL Non-synchronized state) oA A&k 5= 813k ¥k g o]
By EARE 74 s 9t

RACH Z2AXE T4 D AaplaFo g do|Hg
AFT F e FAALE 83 W) =i T35 OFDMA| 2~
Hojlr F28 dakako 2 F7)3kE o] FA

A LTE A" A+ AA2] (Contention based)
RACH Z 2 A} v AAEHA (Non-Contention based)
RACH ZEAJAHE ARSI Qlth, B A olAe Thdol
Aolz TR WA B0, Sht ol4e] ol
22 ZYPEL AT B, ol HAs] g vAA
7} F7 A o2 F sl o|of w2 v AR oA o
o] 7|1AF o 2R A A&(Dedicated) Ze|YES &
Z 9 Hof, Bop w23 822l 2] 753l

(3) Multiplexing and Assembly
o] 348 vl MACKIEIE]Z} A 22 MAC PDU(Protocol

34 mgor M

Date Unit)9] A& & o 3 €.

o] AR L thtollA &FH FHE FAALE 7HAL,
$)o] oJ2] RICHEEIENA E&F 02 BAXAS s}
o, 2 RB7} 873K QosE AU BHEA 5 YES 3}
© Ag HHoF g},

E3] LTRAAME AH91Z (Starvation) FAE A2
t}27] 934, PBR (Proritized Bit Rate)eh= 7id-2 =913t
e}, o] UMTS Al2El oM E 7t =T Ad o] 9409
(Priority)iHS 7102 7 =aade] dlolE Hdede 4
Aat97) Rl $A5907t B =gAde A vlolH
E AgslA] Eale EAe] Tt 29|, PBRE
z+ Eelado] ojd AN e A4s e HA
dlole o] g Fojstue, AYuddds wA &+ )
Al €t

(4) Scheduling Request

dtol| A sh)e] AIITE Semi-staticdtA 3=
UMTS A|283} &2 LTE A28 o4+ eNB7} Dynamics}
Al GdolA FALE FF3ct & LIE Al2"dMe
AR 2 gharo] B dlo|E)7} Y& ATt PRI Do)
Al FAALE S33ic}, mebA], UMTS Al2goA 2 g )
oJEl7} Qi At @o] Al&H oz Ad S Y We
u]&go] AlkA)7 =Eigich, 2@, o)A eNBYL 5L
2 FAAeE 93] HAaiAe 7 ool drptE &
ol®l HolEE 7RI Y=AE golot gttt o] 2 3l
Scheduling Request Z&A] %47} ©)-8-Ft},

Scheduling Request SE2A|A oA, Tk 4|25 ©|
olE)7} =&AL w T F7]4 02 BSR (Buffer Status
Report)Z& HUAY 3-2 SR (Scheduling Requesh A'd2 &
A AFAle] M3 d3S eNBollA LY.

2.3 RLC [3]

RLCAZLS PDCPAIZ L2 HE AL Ho|HES
MACAIZNAN ARe 712 A7 dske 9, stlAZ
A ¥ ASAE A 7HE Retransmission)& 53l B-7-
dhe 98, 18 MACAHIES] HARQ 53122 g A1
¥ (Re-ordering) & 3= &S F8git},

LTE A|l28 2] RLCE UMTS Al2lof| A9} vzt A 2 TM
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(Transparent), UM (Unacknowledged), &= = AM
(Acknowledged) BL.& & sh}=2 E2}3lc}

TM RLC MEJEl= Whilsf g o2 s, $415 ™™
Bl == FAS ™ JEJEE A E TM ZEAE
RLC PDUC l|Ti7} B4 eh=tt.

UM RLC QB[] GA] Tilaf A40 2 HA =)o), 4
UM Qe &&= #45 UM dEEE 23 €0, F2
Streaming H== Voice AH|23 3 AR Aol| BIZtatwA
oRzte] Plole] &4ol £re 4 7121 Alzse] Aol
FZ o]gHrh. 53] UMEEM RIC PDUE o5 7Hehst
TS A, F2 A9 de] 2o olgEry,

AMRLC JEJEl Qb0 2 AR, £ g o
ole] AFE SAH o= gt ol& Y3 3t AZel LA
& & Qe dlol" &4 i) HsiA, ARQHIAYS
< o] &gt T2 oY Qe A4S Ha g = B4}
Z AH]2, o] & £9] SRB (Signaling Radio Bearer) &£+
TCP EF{J &) BllofE] el o] 8-t

LTESlIX2] UM € TM RLC HEJE]E UMTSS] UM 2 T™
RLC NEJE]S} Ao Xpo]7} §1A|RH AM RLC HEJE]E A
& (Re-segmentation) 75-0] F:7}5]0] ke pel7} gleh,

(1) Re~segmentation

LTE A|ZHlolA aAM RLC AEJE]S] 71 & 5A4& 7P
PDU size & Re-segmentation 7]%5-©]t},

Zg|e] UMTS AM RIC HEJE]A T A HE F7]¢] RIC
PDU7} AR EIQTE, 28U}, 313 PDU sizel wWh27) 83}
T A #7300 A8 7] whEell, LTEAA = v A
ST MACAIZ0] A= 7|2 PDU sizeE ¥4
3= 714 PDU sizeE AM-3H7] & 8L},

24|, 7PH PDU sizes AM RLC NEJE]7} RLC PDUE A
25T o) 51-8-¥ dEFo] Y& RICPDUY A7|R} =&
788 FAE BT}, whebA]| LTEIAME o] ZAIE 32
3}17] 21314 Re-segmentation 715 % 7 =4t k&
9] (¥ 7)2 Re-segmentation 7)%52] o€ RT3 o},
& A WA AFlA $415 RLC JEIE]= MACAIZ] AA|
3 T2 =27] 5009] RLC PDUE FAI5ke] A3t} whok o]
RLC PDUZ} 25l A3 =H $A52 Ad45-S £

3=, o)w MAC AlZ=o) =7) 2009} 3=7) 300} PDU size

£ 878 7%, $41Z RIC dEE= 9 =71 5009) RLC
PDUE Z}z} =77} 200, 3009] RLC PDU Segment2. A
gt A S-S gt

AM RLC entity MAC layer AM RLC entity
-

RLC PDU
Size 500

NACK
Resegmentation

o

4= "5ize 200

4 PDU Segment
Size 200 ———

= Size 300
PDU Segment
Size 300

\j \j \j

(2% 7) RLC Re—segmentation

2.4 PDCP [4]
the-9] (1 8)& PDCPY T2 & HodF1 glr},

PDCP A3~ UMTS Al28lofl vl LTE A28 ol|A 717
o] wslet Aotk UMTS Al2RlollA] PDCP A5~ IP
71| Header compression 7|59 G930, LTE
AN 2®l ol A= Header compression $J 9% ciphering /

integrity check¥} & security 7], Handover A] 34 2

£ 219 e] &8 Ho|+= Selective transmission 7|5 50|

27}sl0) e s} olRolTt,

(1) Header Compression

3ol 1P packet streamollA] 2t IP packet2 &3¢ H-F
o] %7] ujFof o] FTE-H FE2 v HE3hA] o4, W
3hel FRgh Adste] viofe] g Sole ol Header
compression®|T}, LTE AlAE]ollA = UMTSS] R4F-E AR
HH ROHC (RObust Header Compression, RFC3095)=
71®.0 7 AM43H, ROHCY XAt ¥ ZH 2l ROHCv2
(RFC4995) 7HA &= A &t

d

222

(2) Security
LTE A28 oM T 3R] 5838 715 PDCP Al
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UE/E-UTRAN Radio Bearers
PDCP
% ppcp-sAP PDCP-SAP ‘
C-SAP | PDCP
sublayer
SDU numbering SDU numbering
ROHC (u-plane only) ROHC (u-plane only)
-~ Packets associated - 12 P i B
S Blg v ackets associated &
‘°aPDi"PSDU §°8 to a PDCP SDU §g§
83 i 0§
Integrity protection ¢, g @ Integrity protection % g g
{c-plane only) g 5 § {c-plane only) clga
[

Deciphering  Ciphering

Deciphering Ciphering

A PDCP- PDU
RLC- SDU
RLC UM /TM-SAP RLC AM-SAP kublayer

(23 8) PDCPY X

7 A=, ol vkE Bt (Security) 7]%5olth. Fei9
UMTS A28l ellA] RLC B MAC AlZo| #3831 ds3}
(Ciphering)9} RRC AlZ-¢] ~83Md T 23R (integrity
check) 71'%5-& LTEoAl= PDCP AlFe] 25 Fa3tA €
Zolt}, ¢h& 3= User plane¥} Control Plane %% G50l
A AR AR, EAAR FE= Control Planedl|A{gh AR-H
t}. o]} Security 7159 A1U-& $13) PDCP AlZFoll= Al
F7) Sequence Number7} A&t}

(3) Selective transmission

PDCPY] #7149 71528 AYd AAF7%0] Ut
UMTS Alz="loME wido] 7[215-8 MRS ¢ i
T|AFL dto] o]He] VAT ERH A&H o FAl
o 4Eg vt g7 o]F o] BE HRE AA
I}, LTE Al2"lollA e AEE S 7158 A3,
chata} A2 712 S0], PDCP A& AElE 71% 08, o]
Ao NA|ZoM AEH o2 AFslA| £e ke AA
$31t}, o= eNBRE, & X2 E Fo] 20X eNBE©] AR
3L wholof 3l HloJE] e & Folat, 3t A= 71A|
Zol|A] T} eNB7} T4 FRkIM ME F231 g dlo]E

=
fru
o

%
2
o

36__ Mot 24l

o] & Folt B3} glow, wehd) FHAY B 4 A
Qo) M8 EEE ¥Y 5 9k

2.5 RRC [5]

RRC A& Layer 39 S| FEH, FAZ2EZ A 713
H239) AlZolt}. RRC AlZol tlsire o}2] ZE3P} Bol
AY =)A= ok Aelo]7] wjFo, &71AE ZhaAl YR
%55 = gt

RRC AlZ9] AelE @23} eNB7F A2 Q2R 3
RRC_IDLE Aefje} o} eNBS} RRC 122 9 ghito)
eNB¢} Hlo|ElE F1 ¥-& 4= )= RRC_CONNECTED %4

" B
CELL_DCH Handover ane ETTRA o | Hendover r
— — L[ GPRS Packet
CELL_FACH

i CCO with €Co,
CELL_PCH NACC Reselection
URA_PCH Reselection
- Connection Connection

Connection establishment/release establishmentirclease

transfer mode

establishment/release

; | |
- Reselection Reselection GSM_Idle/GPRS
E-UTRA ]
W RRC “E: Packet_Idle

CCO, Reselection

(12 9) LTE, UMTS, GSM2| state 24
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B2 v o9 (I8 9)= GSMT} UMTS 28] 3L LTEY|
A9 state S9] S AAZ BT a Qink.

(1) System Information Delivery

LTE A|2# oA System information& UMTS A€ 3} H)
%3817 MIB (Master Information Block)9} SIB (System
Information Block) 3A| F 7FAE W=, 25 BCHR
A%EH= UMTS A 283 2] System information®]
flexiblegt H4-2 A 43}7] Ys) MIBE BCHRE A$3l3
SIBE2 DL-SCHE F3lA &gttt MBE @ite] o=
A SIS A8 Azl 2712 9 Ao s ASHA, F
2 SIBEE FAlsH] 98 EelASe YRR £33}
t}. System information®] 7| 2¢] AR EL SIBE AdH
=Hl, A% a7 270] H)%3 SIBES A2 FAAA sU
(Scheduling Unit)& ©]F-0] 22 Al7te] A$Hr}, o] Fo
A SU-1& Tdho] MIBE ¢l F 3| WA 2 ¢jojo} a1 sU
2, SU-19l= 3 o] &%t PLMN S9 1, Alo] o
A3 (Access Baring) AR, 18|31 ThE SUSL 4:A1817]
e 2AEY HREo) T}

RRC_IDLE ‘€] o] G 2ES, UMTS A28l 3 ¥ Paging
messageg &34 System information®] 7§21 F-A] ¥
T}, RRC_CONNECTED ‘¥ o] @E-e A AE 7hAnict
F71H 2.2 System Information®] H74-4-3-2 R34, 2
28} System information<- 7§ 2181t}

(2) Paging

LTE A28 o] A}3= UMTS Al 2} 22 PICH A4 Paging
= A7) A3 E2)aAde] giot. tial e RRC IDIE
Aol AP E DRX cycle ZHAnig xFH £
Subframe ol|4] Z]oJu}A], 71 Subframe ¢] PDCCHE 4215}
I, PDCCHW o] PRNTI (Paging RNTI)7} Ql=4] &JR.E 3}
AZ}, 2, UMTSHIME PI (Paging Indicator)9) setting &
H-2 paging message”t AE A 4RE & 4 ubd,
LTESJAE P-RNTIS] £4) 42 paging message?] A%

AR5 & 5 Ak

(3) DRX
DRX (Discontinuous Reception)?}t ##35}od LTE Al28l 9]

[T% 70 2% RRC_CONNECTED Ao 9l& vge
RRC_IDLE “3efel] Qe @a# vt Jro] de€a s
7hAok el A}, Al B Al ok & do]E] 7} i
S H|FASE A FASE R w2 A A8l o=
Aolt},

Z, Hlo|E] F4le] §le PRt e a2 Aol Aga
B27} glofok 3hH, Hioll Frale] AR B9 Holy A
$9] Latency s U £ A& 273} o] F74A 24
S T3] $18) LTE Al2"ldlAE e A48 me) 3
Aol DRXE Y F A=S thdA DRX (Multi-level
DRX)E AR8-317| 2 3}5ict,

2.6 ETC.
LTE A|2" o] F53t AR oA A Zo] TAe ol
SON (Self Optimizing Network) 3} Home eNB o[t}

(1) SON

FHe] olFEA AARAME, 7A=Y B8RS 7
Zre] AR Q18 E S8 Feint. ol ARAke]
AFelME A, Fel, B Bapol B2 v)8-g F5lafof &
£ 9fnjgitt. o]of 33}, SON 2 U EH AT} 222 F
9] FtE & Artetal Jdestd AMEslEE sk A
EHog 3T} o}F $shM eNB7} HEE B THE eNB
oA ERHE a7ska I AHE FE e o dAA B
F3h A4S T8 = it

FAEYF 9] A M= F1 A (Neighboring cell) &
= FZslo} A w7 9 &8 ZA (Coverage and Capacity
Contro)-& 8 ¥ & 3L 9lt}.

(2) Home eNB

e AR AR 7RSS ARk Bejste] A
HI2AE A8, e Aol 7 AF-A ==
7ol Z1A=E dAste] Mul2E Agshe Aluele
7h ARYE A ok, 2, 7S 7RISR 2719k 3%
A Acko)l o g AL VIS ARRE £ Ue &F
o] ARgA} (CSG: Closed Subscriber Group)] &zl tjsh
B2 =97t JE I glok

E£-3] Home eNBY] 739~ 3. A} 87304 AR =1Lt
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(1] 3GPP TS36.300, E-UTRA Overall Description
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[2] 3GPP TS36.321, Medium Access Control

(3] 3GPP TS36.322, Radio Link Control

[4] 3GPP 'IS36.323, Packet Data Convergence Protocol
[5] 3GPP TS36.331, Radio Resource Control
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