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of @27|2RY dHolHE A w, S g7 $AF vlo]E e Al BRolio] ofsivm A= At
ol AEHeR A Ferh. 2w, AuT ALgdME S G2 RE $AE dolHE V]
A=rol AAF A ojellM AT g =S v FAl BelYe 24T Favt dn.

o] A% Z7)(uplink synchronization, Timing adjustment, Timing alignment % AFg®)g}l 3ol wd7)
7} A 5715 #3517 st " edh F2Fo] RACH 4°=(RACH X~ 2 A)#] (Random Access CHannel procedure))®]
th. HZol| o] RACH procedure®] 7H&ol 3ol Awela, 1 F B wigo]x] Zobdl Message3 HAlol #a}o]
pe
=

[RACH procedure 78]

E-UTRA/E-UTRAN®| A= ©] RACH procedure’} T}F3h Aol 2ol AF&® T}, RACH procedured Al-&o]f+= F44 2

2= 3 H<(Initial access), :=2w FHZT E(Handover complete) WAIA 441, UL/DL HlolH £=4 A
7B(UL/DL data resuming), #7<:(Radio link failure recovery)e] Ut}.

Initial accessi= ©27|7} o}o]&(RRC_IDLE) FElA & H&ES st Afoltt. ©27|7F IDLE “defo] 7] of
o, 7IA =] e F717F AR A et

Handover complete ¥4l @&7]7} handoverE AAI3te] F4H(target)d 7IA=o2 @E7|7) o]l&5d AL
FA 3= Aoltt. Targetd 71X =& AG7HA AAE ] YA &7 v, o7IA &

UL/DL data resuming< 7Fd F21(DRX)S sk ©d717F UL 52 DL dlolHE $541817] Al &ste 2 f-oltt.
k7] e] AddF T AAIFe By WEy] witdl, 71 M=ol & dar) ).

>

Radio link failure recovery ©7|7} 249 A& AET 4 A & Fo, M&EA 2 (s d45) A
off skl A&k B9-olth. Initial access® “&8o] fAlsitt.

WS, RACH proceduredl= ZAl F7HA EFglo] EAgtE, shue 9277 222 7702 S48 RACH X
2] ME(RACH preamble)& Aeldl:= 7 $-(non-dedicated RACH preambled] Z-$)eolw, T s}

7ol A = RACH preambles A83l& 7 $-(dedicated RACH preamble®] 73-%-)o]t}.

ol

74710l F42 = 1(a),(b)o YERAY. & X}o]Z+%, non-dedicated RACH preamble®] A-$-ol& H49 wity]
7} EAlel 59d RACH preambles AHEE 7FsAdeo] 7]l wl&Edd, F&9 F%E gzl Hg
(Message4: Contention resolution)”} AF&-%& Hof WFele], dedicated RACH preamble?] 7-$-ol= &9 WA
] (MessageO: RA preamble assignment)oll ]|, A}-83= RACH preambles &3l 7 olt},

TS, Messagel, Message27h<]= B Ao|2o #3le] 5U3FA T, Message3, Messaged?} 247kl #Alo] 2ol uj}
g FAEE o] tg2uk. X3, dedicated RACH preambles AME3dH= o] 7153 AL A7) F Handover
complete %41, DL data resuming %o]t}. o] AL 7]X]=ro] RACH preambles 3l H2bo] 73k Aol =1
Y A5-E FAE Q7] wEo|tt.

o] F719 procedureE % 20| Z}z} yEbdtt. X3 Handover complete <41, DL data resuming®l] tiajr] %=,
}4} dedicated RACH preamble®] A}&% 1+ o] olYe} non-dedicated RACH preamble®] AFEHE AXE AL

off

o

=)
n

non-dedicated RACH preamble®} dedicated RACH preamble®] X 3}}e] & =}o]i= dedicated RACH preamble?]
Agodle 7IA TS RS FAG AHA gy E AEE ¢ e Aotk ol o3|, I o] %9 WA A
&= 2

o] 7|7} RACH preambled HWEAES Elst= 2o

vpto}l W3l | non-dedicated RACH preamble®] 7-5-ol= Message 3 T, o= ©@&7]|7} dAA 238 =AE Y
Ehl7] sk, @l IDE ¥WE Hert Atk o] @dr|e D+ ©d7]7F e H(RRC_CONNECTED) ¢ 78 -5
= Al(cell) 992 AFE-¥ = C-RNTI(Controlling Radio Network Temporary 1d)7} AF&-%]aL, ©@&7]7} initial
accessE 3t B Golli= Tracking area(IDLES] ©@&7]9o] o]z T oA AME-¥ & S-TMSI(S-Temporary
Mobile Subscriber Id entity), %+ ©@¥7] IZF9 ID(AsAE AF)QA  IMSI(International Mobile
Subscriber Identity)”} AR&®Th. X3l radio link failure recoveryAlol& radio link failureE 92.7]7]
Aol AAFAA Ao A AHAH(Cell ID), = Ao C-RNTI 5o AFEH .
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L7178 HZxoll 71X ol tlsle] HolHE 217153 o] Message3 o], 25 13 GH 7} Message2o] T
t}. SHAIRE, Message39] Afol=E w7 Al o xld = A Be A9oE 72bits AEE Ho HEgs A
dHA U

Wil BE éi—% ghel FAlskE o] of#le A9t mEHErh. o DA MessagedZt TAAEC UdEAE
el 7] §ste], 4, 59| Z+Zt MAC(Medium Access Control), RLC(Radio Link Control), PDCP(Packet
Data Convergence Protocol)?] 3|t (header) T8 YEFATE. ZE3F, protocol?] FA4& = 140 YeRHT. o]
s ZL e o)),

O et

(MAC)

=39 MAC AMEEE 7 850 i, HA9 ABE Y7 8bit=E Fo] ¢tt. LCID(Logical Channel ID)E
o]-g3le] o= dolE7t o] AEAE dERM, FFF(E(Extention) field)olA MAC AHEE|E ] thgel
MAC ME3Id 7t iAo -5 dehle, o] 9 (L(Length) field) &2 HloJE|9] Ale]=E bt

MAC control element(MACS] A|o]AH.: A3ko @ A= C-RNTI, Buffer status report(W¥ A Bz, w7
W ool A3S vebA A, o]s BSR), CQI(Channel Quality Indicator, Y #2 Oﬂﬂli wr)e] AHg
28-S yeld )= LCIDo| yERILE, o] Ag-ol=, Abe]=7F AsA 7] wlill, L field= Z2glt).

(RLC)

RLC AM(acknowledge mode)-8©°= 16bit2] 3d|ti7}, RLC UM(unacknowledge mode) &S = 16bit(%] dlo]EHE o=
10bit SN)9F 8bit (&2 tlo]E &2 = 5bit SN)7F Aejx|o] Urt.

(PDCP)

SRB(signalling radio bearer, Al29% FA wojg]: Aol wlA]A 2] RRC messageS WHsl7] $13F Hojz]) ¢}
Hlole] 721 woje)(data radio bearer: HolE|E 2ksl7] 18 Wloje]. o]sk DRB2} $Hol A th2 header7} A
olx]o] 9lt}. SRBY 7-$-oll= 40bits®] header”} L &jzth,

dolg FA Hjojel= F4 Zdll A4 wlojel(user radio bearer)® E# & AXE Ut

3k Handover completei= RRC message®A] WAIA] B} (message type: WAIAY FFHE ,E
A A 2H(transaction id: o= WA]X]9] SEJAAE YElA A) 58 Xt o2 1HHTY, 8hitE A
[}
%

B EF &8 1: TS25.321: "Medium Access Control (MAC) protocol specification”

A7) A o2 RE | Handover completed 4418 ma|sld, @d7|7F 72bitstt 41802 kg A= 7
17} QO] FRoE Uiro] Falsts do] dasiAE S & 4 gtk =S, HandoverE &3 Folli= BSRE %
AlEtE Aol AsiA Urt. UMTS(Unlversal Mobile Telecommunication System)oll4], MAC control ZX.(LTESA

ntro
9] MAC control element)E & SRB, DRB RU%E SAE7 =& Aoz Ho] YJri(H]|EsE3 1 F=x).

71 wjEo], o] BSRE Handover complete H.UFE WA BHuUlE Aol AAHTE o] A9 F 29 o] AWHO=E 1}
o] FAls= Zlo] Har, AXo] Handover complete?] $Alo] A s Ml oz o] WA,

# 1
¥ 1: Handover complete?tg HA3l= 4%
1st segment 2nd segment
RRC+PDCP 24 bit 24 bit
RLC 16 bit 16 bit
MAC 8 bit 8 bit
(LCID for RRC) (LCID for RRC)

PHY (CRC) 24 bit 24 bit
Total 72 bit 72 bit

* 2
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¥ 2: BSRE Handover complete H.Ut} X3t 45

1st segment 2nd segment 3rd segment
RRC+PDCP 0 bit 24 bit 24 bit
RLC 0 bit 16 bit 16 bit
MAC 48 bit 8 bit 8 bit
(LBSR+LCID) + (LCID for RRC) (LCID for RRC)

24bit padding
(LCID+ padding

bits)
PHY (CRC) 24 bit 24 bit 24 bit
Total 72 bit 72 bit 72 bit

ox
)y
ro
)

Fe} 7Fo], MAC control element(dE 59 BSR)7} A% 790l Handover complete®] &4lo] %
A== Aol mHHETH o|R2, et B2 dHS 2=

(UEL N2 sl A3 (path switching) #]9)

712 =< Handover completeE AlIgo 24 wky]7) o]Eslgtia 3438 #ukst 4= o). o wEd, Y E
AN dE (AP 7IAFoNA MZE 7|AFoZe 2~ d3H)2 Handover completed G413+ Elo]H o
2 P37}, path switchingo] A|AEA, Yo 71A T 2L 7Aoo 2 AE5HA] & dolg T2 3
7]¥o] WY

T 159 YE A=Y 7A=F7 7] YELA(Core network)e] <MEJE](entity)e] #FAES eI}, Handover
completeE M 2ZE 7|A = (Target eNB)o| <=413}o] Core network®] entity® 3|29 d3S 3317|714 = Core
network®] entity: o] 71X (source eNB)ol| thale] wlo|EHE A&sle] $413%T),

EAQARE, dE 59, VoIP 59 =4
Kol

oJAe Aol 7AFo] AR AT HolHE Aget A gl
Ae HAABow olAler] Sakel, path

= [e) T
Ele] MulzoME 3R Aol HX gevdn u#HAT. oJAL
switching A& &A 3= ZHol 2%},

(&t FAMA A1)

71X =& Handover completeS Ao 22X ©dr]7} o]F3sldtta

S Al 4 k. 2w, Handover complete®] =4lo] A< A =2
AFEHo Q& dolEH7t s Ad, 3 dioly $AMA7F XdEE oz Hol Wi

A71e 2 As 1Hsd, 30“:} MAC control elementE $-X3dl= A2 WA sk#] v, 2w, MAC
Rl VE Aojg Zart Q.

H
N
ko)
g
O
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% 2+ Handover complete 441 2 DL data resuming®] procedureE YERI Zwo|t},

%= 32 Message39] MACY 3lH 48 yepd =wo|t).

T 4% Message3®] RLCY 3lv] 745 vEhdl ZWo|t).

%= 5% Message39] PDCP] &l A< vreld Zwolt).

T 62 2 o] AAld 29 AdE el =Wl

T 72 B oo A 20 mE @dv|e] EEro|t),

T 82 ® uligo]l AA|e 20 E procedured] FA S YEH EHoT).

9% E el AAld 39 Ads vEbd ot

E= 102 i ge] Aale] 3ol wE @] S50t

T 112 B ubgo] AAld 394 MAC control element®] $-A<=9] &A1 S RACH procedure?] ARgo]f-wic} it
= A& Adshr] 93k mdoltt,

T 128 B oawe] HAd 49 Jide vERA =¥t

T 132 2w AAle 40 wE wdv)e] BEEo|t),

% 14% Message3 9] protocol® TA4E YE =wHolt),

T 155 HEYAZFHY 7|45 Core network?] entityebe] #AS vepdl ot}

% 16 2 o] AAJo 194 MAC control elementP}th prioritys A43H= N8E UeEld =wHolth

T 178 B oayo] AAld 1o wE gir]e] B=rolt),
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

SSS0dl 10-1782759

T 188 H oty o] A 20]4¢] MAC control elementd] $AXE9] table, boundary HE.¢ ¢ vepd =4
o]},
T 19% B dgo] Ao 2004 Z|A|Fo] Tdr|e] ~MEE uHE wo TS yEld o),

=202 o] AAle] 2004 IAIH LR priorityE: W

ot

s B2e vehd Erold

T 218 B o] AXd 39 4] semi-persistent schedulings ©o]&3sle] 215t ZH$o] AFL3lE= boundary
ARE gDd7)o] $A8E PHS Yehd Edolr),

T 22v B owgo] AAle 5o wE giv)e EEkoltt

232 1 dtigo] Al 5o 2 F2Fe] EAS Yeld SELolt)
T 24 B odbgo] AAld 2004 ©E7]7} initial access(Z %), Radio link failure recovery(A HE)&
o= 499 25S el Edoltg

L 252 FHle] AlQklA AREEE NAC AEETE Y 7S vERH Edolt),

% 262 FHle] AR 1o whE NAC ABFT S S vEd =dolt),
278 ¥ o] AAje] 6o whE MAC ABET e S YERd Zweltt,
&= 282 2 o] Al 6o wE @] w2 /jeE uE =uolt),

L 29 ¥ ¥we] AAle 6o wE MAC Elele] A E dERE Edolt).
302 & el AAle 6o wE LCIDS] 4o o& yEbd wwoltt.
%312 & o] AAje 6o upE NMAC dltle] thE A E YERd ZHoltt,

gy e Al et AL Y&
olsl, 71A =3} @E7]7} RACH procedure®] Al kA, FAlshs dolH e $HALEE A3 = o& AWt
wal, 3}7] ZF AAxdE = 19 YERA non-dedicated RACH preamble®] 7% % dedicated RACH preamble®] 7

SRB(signalling radio bearer: #|o] wWA]X|Ql RRC messageE *WF3}7] 93t bearer), DRB(user plane radio
bearer/data radio bearer: H|°|E|E 24F5}7] 93k bearer)= ZHZ A Z(priority)E 7FA3 ik, @Al
SRBEZA = A7} 32 RRC messages H 7] 913+ high priority SRB(SRB2)$} 57442 SRBZAQ] prioritys
ZE= low priority SRB(SRB1)7F RRC_CONNECTEDS] W&7|7} FA4lst7] €1t &Rty 3k, initial access,
Radio link failure recovery o= RRC_CONNECTEDZ w2H7]7} o]%3}7]171% 9] RRC messageS <1Hsl7] $138h
o] thE SRB(SRBO)7F “gelo] Uvh. DRBEA =, @E7|7h Ab&Sh= Al whe} F7heal, o F 5°] VolPE
13 DRB, web browsings 913k DRB, email®] Fi1w+S-S 9%+ DRB So] AAH}.

Ao git}. 7]EA o8 SRBE DRBELE =& & zbi=t}, 3 DRB FolM e Aol digt 2771 473
(time critical) AR]2E Y3 bearerdFF F $ALE Zh=t). 1 yiof, 7] doAss 31719 2 %
AE7F e En.

o714, @@77F o= bearerE FATH F2AE VIATSFAA AP F A=F priorityZt bearervity A
[e]

High priority SRB > low priority SRB > DRB for VoIP > DRB for web browsing > DRB for email

E A do A= SRB, DRB®} TU3== MAC control element®}t} priority® AR, 1 HLE = 169 Y
Bt} o] =do] YelW A o], oE 59, prioritye] #o] 1-87F4] o, 1o] A =& Ao, MAC
control elementolA] AY $HAE7} H=rta w85 E C-RNTIS $A4%E 1, oS $4%E7F v 185 E BSR,

QI 5& 4% 302 dAs= Zlo] e,

o714, high priority SRBe] A %=7} 22 ® Z-$olx=, C-RNTITHo] high priority SRB ®ul= $AdT}. o]
gt o] o3, @dvlel] oHl ARE FAALAAE AFFA A 5 A Hr).

TFAHoR2E TW7)7F VolPE AF83te] path switchingS W24 & Zart 9 29od= BSR Bulx high
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

SSS0dl 10-1782759

priority SRBY $AEE =4 sl Aol medrt. T3, 9O =F path switchings #EA 3 Hart §lo
G 7 7FA AL Q)= buffer AEIE w2 A dolslal Ae ¢ BSRE high priority SRB Hule $HEE

ol Aol 7hesitt.
(255%)

T 17¢ B o] vdy)e] BE2nE yehich, &= 179 vEhd EA wdy)E= $A5(701)9F, SRB AR
(705)¢}, DRB AAE-(706)¢}, M= Ao]¥-(1701)¢}, 441 message BAF-(704)¢F, WHAE(707)9}, MAC AR
AFF-(708) 9}, FAF-(709)5 FH|gtc}. 7k Heo 8532, 9T dlr|ef 2.

(701) FARZA | AT ZRE O HARAE FAalgt), A5 (701)+= MAC control elementw}tie] $-X %=

23k —rﬁ A F(1701) 2 Btk T=gh, F25(70) = Sd7|7 $A18kE HAIA] Aol =& FHE ] F
/1‘_1 message AAF-(704)2 BTl (705)% SRB AAHF-ZA4, RRC message, NAS message 52 SRBE ©]&35}o]
EA k= HA A9 AAdS dEth. (706)2 DRB AAEZA], user plane EloJEle] AAS a3t}

mim

of

(1701)2 A% AoJF-2A, F415-(701) ZH-E] NAC control elementw}the] S-HEE S, SHZ Aoy
(1701)%= MAC control elementw}t}e] $-:9} 52 DRB, SRBol &@so] = $adme 28, "C-RNTI > SRB
> BSR > CQI > DRB" X+= "C-RNTI > high priority SRB > BSR > low priority SRB > CQI > DRB"¢} Z-& MAC
control element®} SRBe] $-Axe] #AE A}, agla, $AE AAF(170D)E 2 AH4E o &3te] 4
message AAHF-(704)°l, priority7} & FEE WA FASNLES F2 HAIAE ZAdsHAl Ao gy,

(704)= &4 message AAAF-ZA, HE AF(1701) ZH-E 9] A% AR}, FAIF(701)ZFEH F241 o
A|A Apolz2E 7 xE F4 Uﬂ MRS ZHAgEt), 241 message AR (704)E FEdHE MAC FR AYAF-(708)4
2] MAC control elementE F=F3la, $417Fs3t bearerdt 1 %S WHAF(707)o] FA5tL, WIHF-(707)NA4
SRB E=+= DRBE] 418t Xg_ﬂf FFHeE AL P33},

(707)2 w]¥E-24, SRB AAF(705)9 DRB AAIH-(706) ZH-E9] ARE FA3taL, %4 message FAH-(70
4)9] Aol we} 541 message BAF(704)E F21H)

(708)2 MAC X AAFEZA, MAC control elementE AA3}al, %41 message AAF-(704)0] FA ). A
Ho2E, MAC X AAF(708)E C-RNTIES 418 et IS doi= 44 message AAHF-(704)0] C-RNTIE

Fob. w3, MAC AR AAR(708)+= BSRE F2e davt s wele WIEF(707)Y] HEEHE BSRe A4,
S8k Foltt. (709)= FAIF-EA, $A message YAAF-(704)oM AT HAA S 7AFoR FAls= 9
i< I A=

ol A} Awal nfe} o] E A d e w2, MAC control elementv}t} AF-E A prioritys AR g ‘/l: 7]

s 217 )
. RACH procedure®] Nessage3ol A $-318te] 7|25to] $418 wlol8E B4l Aul2e] vigolit Bato] weh
3 Aole 4 ek,

2
w2

(AAe 2)
B A dS UEhd EEs = 6o, I T2 EEEE = 7, & F49 procedured] FAAE &=
8o e

1ol = MAC control element?}tt} A5 prioritys AT & JYE= 3t AR, AAld 19

A A] o
WAl A= 71X ool SET]e] tite] prioritye] AAE st Al1d® (signalling) ] W3l =(overhead)”}
Z7ksle] Wl A7 A%, B A oo A= MAC control elementWoll ] XS wg] AHsle] Far,
SRBel Wl ¥ $AEE 7FX|= MAC control element9} & Aol MAC control element®] 77

(boundary) WS AAsto M, A7 TAZ sdsct. 1 NLE = 6o e

= 6(a)9} #o], MAC control element: MAC control elementWollxe] $AES )

Ab(spec) ToZ st Aol AHHIL, Hi AR Fo2 FA5= AL sk, JE RRC message® H
T Fkeith, B AAddM e 2323 59 A% (spec) T2 FAHSHE o

g A2, SRB Hu® H2 $A%E7) F= MAC control element®} W& $A1%7}F FH

AT, FAACEE, & 6(a)9 ddAe boundary 1-4%F °l:= AE AAT Aol "}, o] we

signalling o7} & 6(b)oltt. T, & 6(b)oll UElH &2 & 1(a)ol] UERA Messagel o] ol HAJHT},

T-A A o2 boundary27F A ARBE As-ole 31719 2L prioritye] =02 Htt,
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[0093]

[0094]

[0095]
[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

S=S0ol 10-1782759

C-RNTI > SRB > BSR > CQI > DRB
T3, A7l s SRBEA dFH o7 3FAWF MAC control element®] $-X%=ZE high priority SRBe} W3}
of AAst= Ak adEn. 283 A= shrlek Zol €.

C-RNTI > high priority SRB > BSR > low priority SRB > CQI > DRB

(E5%)

L 7o & Al g E5EE yEY,

79 YeEbd ©dr)E = 170] YeERd gdrle] M E A
o %-(1701) & thal3te] + s
Z

tableF-(702) & FH| g

g
N
1r
L

Ao, FAR(701) = AAd 1914 At At H3dle], VAT 2HE Ao A3 boundary
ARG FAlstal, AE AR (703)d TAEE 9E&S gl

L HE tableF(702)= = 6(a)ol UERH MAC control elementu]®] $4E9 HRE §X3to] Fi, IRALS ¢
AE Ao F-(703)0 FX|3t= AT skar QUrt.

QAT A H(703)= FAIE(701) 2H-E19] boundary HE.¢} A% tableF(702) 25 E 9 A% tablef AR
of whz}, "C-RNTI > SRB > BSR > CQI > DRB" B+ "C-RNTI > high priority SRB > BSR > low priority SRB >
CQI > DRB"9} 72 MAC control element®} SRBE] $-A=e] #AE A}, g, $AE A|F(703)E L
A5 o]&ate] FAl message AT (704)0l, priority7} & HEE WA FAAT|=F Aolgitt.

(ZFAE)

®ouyel B2 £ 7, ¥ 8%

i an

e

Zste] At} w3 % 82 handover 5419 procedure?] T-A|dlo]t}.

%= 8 A mle} o], WA 71X (Source cell)ollA @7 (UE)Z boundary X7} X ETH(ST8-1: RRC
CONNECTION RECONFIGURATION message). ©] boundary AR E FAIF-(701)0lA A=, $ME Ao F-(703) =
ok A% AoJF(703)F ST8-1¢A4 FA1%El boundary B}, $AHIE tablef-(702)d FAE e =
6(a)oll 71AE MAC control element]2] $-A%=E e tableolgts F719] AR ZHE MAC control element
°of xS ARE deth. AR AF(703)= ol F4l Nessage BGH(704) 2 Agr},

o, %20 message AT (704)00A 2HdE ST8-190] gk && WAIA7F ©d7] o] FAE(709) A 7Aoo =
%A1 5 TH(ST8-2: RRC CONNECTION RECONFIGURATION COMPLETE message).

aea, 71A =2 @27 Handover?] HA]E FX]$T}(ST8-3: Handover Command message). LAl whe} @
|+ handoverE AA|%HTy. W3k, o] Al dWbAQl Ftoz, B ddgyl= AR dAAE o X @] wEdl,
Avg S AEFsio,

=

N

&3, Handover Command, Handover Complete messaget™ Z}Zt 7]A]=po] ©w@ritrlol]l HandoverE A A|3F= WA A],
G717} 71X =] Handoverd <U5ES YE wAx|e] FAH o=z E-UTRA/E-UTRANo A= RRC CONNECTION
RECONFIGURATION message, RRC CONNECTION RECONFIGURATION COMPLETE message”} Z+Z} Al-g-% U},

ST8-3¢] o] AA% = ST8-4: Random Access preamble, ST8-5: Random Access response™ S4+¢] RACH
procedure2A] o 7)o A= AAE AHS AeFsirt. ST8-59 &, 54 message AAZH(704)= ST8-504 43 8
giar dFARE 7122 Message3o A9l message sizeE ZAA3TITE. o] message size: FAIF(701)A F4
message AAE(704) %2 B AT},

o}7] 4, Handover complete®} BSRS %4ZS BUlal 218 Ao 3o wA| X YZo] Eoj7}x] Eol= A4
ol priorityell o3l o]=%S HATAE AAeA drk. =, BSR > SRBE o] 9loW BSRE ¢-A35H }
BSR < SRBZ o] 912 Handover completeE FA3HAl v}, 1 wfFel, X AAF(703)0A AAH
To] uwhz}, ST8-6, ST8-8¢A ® Wl W-&o] Handover complete’} E 4| BSRe] HXA| uH}¥ A Hr}.

MAC control element®] table, boundary HE o % 18(a),(b)ol Z+z} v}, o]¢ 7o), MAC control
element®] $HEZE table® 7FA™, RRC message® A %(high priority SRBYFC 2% FHwWhalar, low
priority SRB&} oFHloll M ®= FHHbalal, low priority SRBYFC. 2% FHH) 7} boundary AEE EXH 7] wjio] &
A= W& Aojste Aol 7hesltt.
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

SSS0dl 10-1782759

thell, Z]A=o] oJ®A o] boundary FEE A=Al diste] AwWet. W&Ed wkel o], Handover
Complete message?] $41 A AL network® 2| Path 2o XS doFit}h, o] Path B3] A He JggS A
A W= AL AL nlel Zo] A 7|A oA Handover o] 7Aoo g ©lolE o HA$S PskA &= VolPo+
22 e A 2=o|tt.

7 w9, Handover Complete®] &£418 VolPE 8t & whdrdwt $XA71= A7} nadch, w3,
25 A3slr] 913 AHEA VAT F] Fake wiby] dHo] faAdE aHE Y. Handover Aol 7]

of @drle] ARWE FatEt),

s

St BRY $HES WEn, oz wEe] e
o= Ao weHTh, old el e, v g

wak, B AA o A= MAC control elemente] Waled 3Fibe] boundary?+e AAs= o yeEAA T, A
3= boundaryE 58 E AL Jbssltt. FAHo®E high priority SRBOl W3 boundary(dlE EW E 6
(a)9] boundary2)®} low priority SRBel| i3t boundary(E EW % 6(a)9 boundary3)E AA3}ar, "C-RNTI
> high priority SRB > BSR > CQI > low priority SRB > DRB"$} & $-Axg AAHSE= A% agdr),

B AAlde A=, SRBYtel] thdle] NAC control element®] $AEE AT 4= JnF o). AT, 714 $
ME7F =& DRBo Widte] AAs= AX 7Fs3dFtk. =, "C-RNTI > SRB > BSR > high priority DRB > CQI >
other DRB"¢} #Z-& A2 Z boundary BEE B4 7IH o2 A o] 7l538it).

B 2 Aldo] A= Handover complete?] $Al o YENIAA T, 2 92] 7 9-of
X, UL data resuming®] Eo}At}l. UL data resuminge ©@E7]7F DRXZFo] $A13}4
=

FAHoRzE wur)e] FAAHE Jebd =AH AT (RRC message2Z A+ Measurement report)E &A1=
U, N2 Au|29 FU1E F8tE Au)A 2 7H(NAS messageEA]E service request 5)E HUE Zo] 1L
t}. =4 A7E e Measurement reporti Handover®] AAJe] "Qsl7] wj&id], $HE7} L Hr] R o]

= Hg7bssith. FAAQl d=
= dolEl7} wAYd o

Tl wsle) olBEEst me gl of WANE WA $ASA ow s At Ak A%
B kel gol, |ATe] e o FHES nAFORMA, of wol WA dolEHE wax, opiW BRE
HEA, (QIE $HBAE B ANl el Aol 298 5 ek, 7 09 $42 = 199 vhehdr,

MAC control element®] $HEE LCIDe W o] 3= AX sbssitt. ALsk vle} o], MAC control
element+ Z+7z} LCIDE YElAT. o & =W, BSRS 11100, CQIE 11101 Solth. o714, = LCIDe] <Ho]
priority® £#o] HE2 HY3toam vyl LML tabled B3| FH|stE Zo] Bagid HE 59
w2 EZ}F Q).

B 2AAdgedE & 8o vERI B9} o] Handover Command®l Boundary AH.E EAE & HAARE

519 A%k, Handover Command® Boundary AEE £X|, WAsI= AL 7}5sic).

del A=, @77} VolPE &3te] Handover complete® A3 uw]l 5ol RRC message®] prioritys =
Aate T2 YRSl AR, Y 7RSS A 7HS] Handover AlollE AF3e] thEvheE ZA

& 71X 9] switching®] dojutA] ¢7] w4, Handover complete® WEA HA1& FQ 7} glojx]7] w&
)

A4S yedt. o7l = 83e] & ol ST8-3¢] Ardadli= ST20-1¢A4, temporarydh
3l = Aok, o] temporary?dt priority: 7]A|=o] 413k ST20-1: Handover Commandol]
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
[0142]
[0143]
[0144]

[0145]

3t Sdout 8% 2102 Handover Completeo]w 2 8-F ),

o
2 o A= RACH procedure®] Message 39l Zetsto] AW nt, B AAlds S/ 43 $4 BFd 4
Q
(€]

ZAke] AbgE Al RSFo] ALEE ule] HEAQ Jd2A, @77} initial access(EF %), Radio link
< k= 7 I 355 = 249 Yepdg. @t 2145, ARES
g gl = MEYASLS SV #4438 58 Ags] Zav. 1 wid, QI 3¢ Ar7F dasi).
SRk, Sk W]z} ST2406a0 4 KWl Al Soi= Core network® Bl ABE7F Eo] Qa, ZAS BUA &
oW HFHoR &S FTHAIA Zrh. A, ST2406b= T2 Qg Hol vk A&},
1 &, ST2404a, ST2404bollA = boundary @H.ol 28, initial access Alo+= SRB(Z, RRC CONNECTION
SETUP COMPLETE) & $-d3le= Fzfo] Zhsalxlivt. ol3le] &, 5 <%2 A do] MAC control element®] &4l
g3 FulH= FAE AT 5 At

(A Ae 3)

2 2AAlde AEe YEld EHE %= 9o, =3, wEv]e] ESEE &= 109 yEeldth. A A]o] 2014 RACH
procedure® AH&3tE BE Aol diste] A& priority A4E AHEstE A5 WERWATH. AR, RACH
procedure?] A}go|gol wl, Fas ARyl k) thEry] wliEo], RACH procedureE 33l= o]fwit}

priorityE AAsI= Aol A, E AAJoo] wp2 | RACH procedure?] ARgo]frol weh, BT} Fdst 4
Al dlolgl el Aojrt 7bsafzith, o]dfell, RACH procedures 3stE o] f-mtthe] prioritye] 2R oS vebln,
(Handover complete®] %4l)

BSRE IRbE wWiHo] glow, 9 TA|FolA olgde 7Amem FAE FHo| AT F 9l

[e}
g, 7 w o, Handover complete(Z SRB)S $-43t= Zo] x| Ht}).

s
Y,
(o
fr

(& SN A

ARE 7HA A =AE €7] 9ske] BSRol Fasixivk. 1 wEell, SRB Bk BSRe A5k

Z 9(b)ell olALE AFHsy] At AR AA] F2Z& yERTE. o]9k o] boundary AR E RACH procedure]
ARg-olfrttt A7dE o= A, RACH procedure vttt 528 wlHE= Zlo] 7hs3al| Xt

T 100 # AAlde] gErle] ERRE veidth ® 10¢] YER 9EvlE, ® 7o vebd @i A=
A1 H-(703), $21 message BAF(704)E thalsle], A% Ao]F-(1001), %4 message AAHF(1002)E -4
g}, olsh, thE AwkE AwWety. 4% A o]F(1001)+= RACH procedure?] o]-fmlt} th2 prioritye] AAE
7H ¢ doem, a3E F4 message AAAFF(1002)0] FA &t F41 message A4 H-(1002) = RACH procedure
o] o]ttt t+E prioritye] AAE o]&st] FAl WAIXE B eT}.

w3, B AAdolM, boundary B Y-S RACH procedure] olfuitt A s = ] YERNIAIRE, MAC
control element® $-4&9] AAE RACH procedure®] ARgolfwulth wlHAl stz AL 7H538ich. o] %L, =
110l =ARE upep o], = 100 YEbd $-AH5= tablet-(702)E thalste] 4= tableT(HOl)E Tulskar, -
A% tablef-(1101)° RACH procedure?] ARgo]fvltle] AT E HAslolFH £

TAHLRE, s7)ek && A7t aedd
Handover complete: C-RNTI > BSR > CQI
UL data resuming: C-RNTI > BSR > CQI

DL data resuming: C-RNTI > CQI > BSR

i
of
o
of
ue

ok, 2 AAJoo A YEeRW RACH procedure®] AR&-o]+r(cause)ol 2l&] th2 prioritys ©]&3}
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[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

SSS0ol 10-1782759

St bearer#}% dynamic scheduling¥} semi-persistent scheduling®] TFE prioritys AAsteE A= A&
st 4= 9lt}. E-UTRA/E-UTRANOIA =, w3 d®lo]E]= PDCCH(Physical Downlink Control Channel)® &%3}+=
dynamic scheduling¥}, %@Iﬂﬂﬁ.ﬁ%ﬁ A F7IR O gaaE AE AREShE semi-persistent
scheduling®] AT}, ©] semi-persistent scheduling< VoIP$} o] A7|H o= dHolE 7} FA3 Alo]==z H
A= AH]2z=e) A3bsict, sFA|9F, BSR, QI 59 HRE VolP9 dHolHRU $-43te] FA18tAF 3 semi-
persistent scheduling®.® Hd iz Eo] & 5 glo] VoIPY HolHZ e vl = gl A7 &
Aghel. Z1EfA, MAC control elemento] th3l $-A%=Z DRBAI%®= 2 -83}al, tj$o] DRBol ™3t scheduling W
of 93l prioritye] AAES vhEoRA, A7) AL sAe] Addd 4 vk, FAHOZE, semi-persistent
scheduling® o]-&3dlo] FAsk= -0 AFE3l= boundary AR E @ir]e 4138k Wilo] nedtH(® 21).
<, boundaryle] HEAlE A$-ol= ©@7]E semi-persistent schedulingAlol®t VoIP ©lo]EH{E BSR, CQI Rt}
X3}, dynamic scheduling®] 7ol BSR, CQIS EA4UE 434 #t.

(A 4)

2 AAlde Ades YEd ZEE & 129 3, div)o] EEEE & 139 UEldth, AAld 204 = SRBE
MAC control element HU}% -$-Adk = e A"k MAC control element HT}%=
2 7

FAE = wAIR 9] Alo] =7} ELHE Aol Foba e HY.

T wjEof, B AAdo e MAC control element HUE $AEHE wA A7} 2 Alo|Z2HUutE ZHe 79wt
MAC control element Xtt®= $A3th. 25 3+ UAX(Threshold)E = 12(h)oll YR vle} o] boundary
AR} A B,

ok
mi&ﬂl

3]
=
9ol = WA MAC control element®

P

= 130 E Ao dHr]e] EZ2xE yehdith, & 130 Yl @)= = 7o yEld ddr) e AR A

o] 3L(703), $4 message BAF(704)F thaldte] A% Ao (1301), %4 message AR (1302);; “u) e

t}. ol3}, U HFE Ayt A% Ao]H(1301)F MAC control priority BTl $A3F&= SRB L+ DRBE
5

FAEA] AFEE fdAstr] fete] AMEsheE AAIAE A, HBEaL, A4S S message AAF(1302)2 H
Wtk F20 message AAN-(1302)3 $-A8HE SRB = DRBO| Ato]=7 YA E dslete=A off-& wekatal,
AAIAE 33)slar S wivh MAC control element B.TFE SRB T DRBE $-Asle] £A8l=E H4 wAx=
2hAd st

(A4l 5)

H Ao d@didr]e] EEEE Lk 229, 529 oE yehdl ZEEE = 239 yeRdth. AA Y 204 =,
MAC control element9} SRBS] $-4w91E UEIZTE Ao o& ZAs = BHS Yehodol. 2 24
el A= MEAARTE ] AAgle] $AeE 248k $4s YEhit.

(BsE)

ol

=

T 228 B A9 gEv]e] BEEEE Yyt ® 220 yeEld ddriE T 70 yehd gEre] $=a
(701), A= AJHF(703), F2 message WAF(704)E tjrlsle] $£A15(2201), AT Ao F(2202), H2
message AAAF(2203)E 9|3}, oEF, U E AHwks AW},

FAH(2201) = FAF(70D) ¢ €8 boundary HARE FAlEal $HE A F(703)e FA3h= Zo] oy,
MAC control element®} SRBO] ¢-A<=9lE5 ZAAsl=d L3 AHE AL Ao]HF(2202)2 HTh, of7]A],
MAC control element®} SRBS] 44915 AASI=d FLd AW VolP9 £ path switching Aol 23]
W7 27t Zolx= MulAaE wa 9EA|, Handover7F 71X=- 9] Handover 14, 7]A]|=37}+e] Handover Q14]
9 gRrolr}.

AE A F(2202) F SAE AAF(703)9F G| FAF-(220D) A FFH 3 HEE 7|22 SRBLF MAC control
element®] $AEHE 222 A4, e AL F4 Message BA5-(2203)7F 41 wAAE A4

woll e X},

S Nessage AAF(2203)% SHE Ao1R(2202)0], AL AR WA WES FABY. EF, H4
Message AAH-(2203)% £ WMAAE et 2uuley, SHE Ao (2202)e] $4=919] FHNL At
(5E5E)
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[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]
[0170]

[0171]

[0172]

SSS0dl 10-1782759

B

%= 23] Handover completeE &4l 2] o]®o} 7]x=7F Handoverl#] o]R 2 7]

s
2 SRB2} MAC Control element®] -$-4

ST230190 A, ©tE7]e] %Al Message AT (2203)04 712 29| Handover complete®] <Alo] 7RA|®E T, 1
2L, £ Message AFAF(2203)E A% Ao (2202) 0] Ao 1S P}

AN Ao ¥ (2202)% ST230200 4 VoIPE AMg&3la YA o2 Adsdit. A}&elA] & 9o ST23042
gata, AFgsta v AgolE ST2303e2  Feggth. ST230300A4 & A= Ae)F(2202)F o|H3] <
Handover 7} 7] %57t Handover$1#], 7]A =W Handover$lA| S ehght}. ST23030)4, 71A =W Handover$! 7
$-oll = ST2304= M &Ysfar, 7]A]=r7F Handover! 74-$-ol ST23052 Z 33},

> o

ST23040] A& A& Ao]F(2202)= Handover Complete Aol 98] dojr}bi= path switching X do] EAIR)
= Ao =ZA, MAC Control elementE -X3l= Aoz AAZTE. do= ST2305901 4+, Handover completed]
Aol &A7F ¥7] wiEol, Handover completed ¢-Mste Ao AAZT. o5 Aie F4) Message A4
(2203)°ll A= 3L, $A1 Message BAAF-(2203)F 1 AWE 7|22 F4 HAXE A3},

gk, 2 AAeAE VolPE @t A=A, 71X HandoverdAl oJF-5 7|22 7|7k SRB MAC
control elemento] W3l prioritys st AS UElHJAA N, 2 o]]o] =& o] &l FHlsit. A
HogyE, Wiv]|Y o]F&Lrt wmEY (QIE A5k, =gH A4eA &v 59 AHE mEE. =3, o
710 v g Bl Agk A9-olE BSRS S’r’dﬁ}ﬂ, HEo] A3t &2 Hgole BSRS 434 &
= A% wdr.

2 AAd A= VolPE 3t ‘E)\ A AR5 @Ot st VlEo® SISANE, ©ES] 7R T Ihell AEEH
A gk AMu|2vt JdER JE2 fostd = Fuksitl. RLCY WS AFE3hE DRBE AEHXA &2 Foz o
ATH. 2 wFol], RLCL UNE /\}%0}—‘2 DRB7} A=A {2 derjsoz g 4 gl

gk, AAe], 1 RLC IS AFE3ER 9l DRBZE oj®l AL o] dRIAE AV|FoZ AHES = Q). o]
ofd}, A&7k W& RLC UN9] DRB=Z A= & SRBY 4%k AAHo wWels s 398 = 9o,

(2214l 6)

B AA 9] NAC MBEIH ] S E 279, ©dr]e] 2 MeE UEd SFEE & 284 YEidc. A
Ao s g7 7 222 7 ]n?oﬂ $A13H= RACH preambles XA ¥]3}= 7 -$-(non-dedicated RACH preamble
o] )l oA 7x]Fo] 1 WEE FHEAE vERT

G717} ~ng 7)Aol 5A1EE RACH preambles A®E= A9, 7IX =S 1 ©@E7]7} initial accessE
&3=#], Handover complete®] HA1S #at=A, L 291X 7} RACH preamble(X 1(a)ell YEFA Messagel)S
TS Aoz = &4 4 ok, I wEe, 7IAF2 & 1(a)ol YEFA Message39] Ul-g-o] F3AAAE Message3

£ FAlg Al &A "k o] wie shuke] FAE k. 1AL, Message3ell MACS] FHU7F AREE=A] of F
7b 276wt v 3o 71lgt. ?Zﬂﬁoib, chzlel digte] 72bitse] HEE BUZ|THS 9% glihx
7b @R Agdds 2845, AREY Ag-ols MACY dlvrt x2ER &3, A3 RRC message”t ETEHA
31, 1 o]9]9] Handover complete %/\J, UL/DL HlolE] £Z=A1 Aol s MACY 3lu7 E£d=c), T,
72bits BT} &, oE 59] 144bitsd ARE HUE iyt 895 Fods 345, -85 A=
MAC 3tl7} 23+E ] Aok, o w&Eol, 71X 72bitsTHE GHvlo] &3 AF ol MAC leirt EdHE ]

ol AL a|Adsty] Ysto] B ES ET(R2-080162: Message 3 encoding) ol A& F709 #|¢kS st 9Jtt.
(F Ak 1)

AHA Aote H|EFE3(TS36.321 V8.0.0: "Evolved Universal Terrestrial Radio Access(E-UTRA): Medium
Access Control (MAC) protocol specification")ol] 7]A= o] &= Ao MAC A B3 (MAC sub-header)®] A
(&= 25(a) FZ)S AFE3 Aoz, A5 d+= LCID(Logical Channel IDentifier) < (LCID field)S A}M&3}

= Aot} LCID 99 vksl= flolgo ald3li= LCID, E=+= MAC control elementol] &|@3}= LCIDE 9]
= FagA, o g 452 S dolgrt FoIAE AEE 4 Q.

g B3l s gl FAHQ WS 5bitsgl LCIDS] AF<] 2bitsE o]-&38ke] NAC dllti7F A, ¢le
A2 Yed 2oz, oS So] T 2b1ts«1 ol "11"2 FHo] A& Aol MAC STV Qe Aer FHF
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[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

SSS0ol 10-1782759

el "00", "01", "10"¢ A= MAC HAYVF e AHoE HEsE FHeE sk Aot

, A4 -9 RRC message, = RRC CONNECTION REQUEST, RRC CONNECTION RE-ESTABLISHMENT REQUEST
o] A= A5 2bits’} RRC message® YEFH Message typeo] AMEH& Aoz uHdEd. 1w,
"00", "01", "10"¢] ALl RRCE  FAE ®WAIA7F RRC CONNECTION REQUEST, RRC CONNECTION RE-
ESTABLISHMENT REQUESTQIA|E 21E3}A] ®t}h. olE &1, "00"©] RRC CONNECTION REQUEST®]ar, "01"e] RRC
CONNECTION RE-ESTABLISHMENT REQUEST %o]t}.

o] Ao A2 LCIDE vehd F e Gl Age] sith= Aok, ddr|7h 22 VA= FAlske
RACH preamble A BISH= Aoz 7145l tiate] C-RNTIE A% Bork 9la, 7 gurh 235 oo
oty 2 wjEo, C-RNTIE #3HE}= MAC control elementE 13t 32715 8709 LCIDE ookt da7) <l
o s AR, AAlRE C-RNTIE £338H: MAC control elementt 870% AoHx] e Aoz mels]r] o],
ZHglo]l LCIDE defehz ZAoR sojm ),

714, MAC ABEFHHWS] ot FFe FaAE AHE s, 274 (E(Extension) field)> MAC A HFHH7}
g oJoX =X A4F-E YyERH, "0"o]H thSel dlo]E X+ MAC control element”} £o17Fa, "1" o]@ MAC
AREHE7E olojx= FHIQl AL yERdT. E549 NAC AR =TE olojX= A9 FAdE = 269 YER
o o7]A, &= 26(a)x= = 259 YERd o] 9l (L(Length) field) §lo] MAC AESHrto = MAC S E +
datke dolth. do] dHoldt Hule dlolE 9 Ato]=E YERH A0 R o] o3 FAISS i HolH e
MAC control element”} oJH X O ZRE A|&sl=X& ol= Ao] 7}&dttl. E3H, MAC control element= O]
7b g o g g3 7] wiiel de] 9ol dagla, Eg HF dolHE the dloly o] §l7] wE
ol "avl glojdu, =3, "ol ool 2 FH7F e, 7hitse Z(E 26(b))¥F 15bitse] ZH (%
26(c))ol ATk, A7A, ojx=Zo] ARRH I U=A7F 2 F(F(Format) field) o2 YeplizIth, g, o o
H|E(R(Reserved) bit)¥E ¥ & #Iste] on|2A gejsjo] Q.

(Feh Ak 2)

FHA AL thE MAC dlue] FA(E 25(b) HE)ES o83t Zlolth. o] T A=, Hxo dof HE9]
bit7F MAC sld7F A o35 Yepd Aoz ARgHTE &, ghe] "0" o)W MAC sly7F lar, "1" o]H NAC
FE7t gleo 2 A7k A, RRCAA = & A7 bit7F "1"2 Hol 17] wfoll, Message typed] 2
o= "10"¥} "11"wro] ARgE 4 9lal, "10"©] RRC CONNECTION REQUEST, "11"¢] RRC CONNECTION RE-
ESTABLISHMENT REQUESTS} & &Hejrt ®}.

=

o] A5 FA= Message types EF ARESE7] wiioll, M5l RRC messages 49 4 §lv zlolth. 1 o
=oll, LCIDEA o = = HAE ZHglo] A8 ¢8ar, T AlEA RRC messages FT & JEFH
o] KeN
[e} =

Message typeol AHE-S o= Sh= stuste] = Zlo] mpehA st
(2 AAlel)

L 270 ZAIRE mie} o], E AAldel o] MAC dld el A &

ol3] MAC FH7F YA J5E Fvrtso du Y= Ho|th. o], 72bits Hhl| Falg0 T FE x| e
ASols B4 MAC MEEIHE AFEE ool He 54 ga, NAC U7t dE Ao FH9Gs
g 0" ko] bl NMAC ABEIE TS AMEEtE Bto® sto e AdHT. b, FAS5E o
o] "0"o] ¥ Zg-el= MAC FT7E e Ao =mA AYstar, "1"e] ¥ A f-oll= MAC Fu7F fle S EA] RRC

R
.
R
.

message®A] RRCE =23}, RRColA
"10"o] RRC CONNECTION REQUEST, "11"o] RRC

()]
(@)
=
Z,
=
(@]
;_]
—
()
=
=
5
5]
wm
;_]
=
o]
-
—
wm
jon ]
=
=
=
;_]
=
=
o
—
5]
wm
I
e
rlo

B oo A= MAC Slele] 2bitAlel sl@Ehs Aol MACORA = AMEEA QFar oof ME TnRelt). 1w
of, o]% MACoNA A4S A wol] 1 oeF HEE AL§3tE Aol 7bsslth. S, 9o 2, RRC messaged F
7 Fevh e AfelxE 2 HES AR&shE Zlo] Zhssith. AR ==, NAC STV eA AN 2%
godnton Hi= o] obar, MAC dlltle] Hx< 2bitsell slEshE P AN U EE Hel "00"o® ¥

AgsHe Aol Jbsath oAl B WAL RS MAC ATl fFo] Aol olgFomA, NACS &
%, W RRC messaged] F7bl thgdha qlrh.

o], T 28& F:ate] & AAojo] mE W] FAS AW},

it
>,
)
[N
il

ST280191 4, ©27]= Random Access Response® &3

_l a
r o
)
2
Q
N
>
~
[\
o
.
w

f
o,
ki
g2
o
]
ol
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[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

SSS0ol 10-1782759

%
i Y

T

$-oll = ST28032.2 Fejgttt, 72bits7} &dd A g0l ,

EE ARES ysheA, 1 ooleIAE wadtth. &, whEv]E MAC oﬂHE A}ﬁo}ﬂ REA, }%é}—t— A&
Tl o 714, MAC TS AFESHE Aol ST2805% Raslar, AMgdlA] ok Aol ST28060.2 718
sk}, ST2805= 3t Ao glojA, w77} RACH T gEsS ~272 A¥stE H-$-(=, Non-dedicated
RACH preamble)®] Z--oll= ST28062.% Fastir, 7|A]=olA <+ RACH preambles ©]-&3l& 7-9-o&= SI28032
2 zggcy,

U =T

ST28034 A &=, ©E7]&= S4d=2 NAC & AME3ste] 41 dolee] 28 dsirt. hH | ST2806 4=, ©
7] MAC dld el Hx9 Fgddo] "0"o] HEE £ dojHe] S 3tct. o] wlo] NAC dlY FAdE
% 29(c),(d), (e), (ol YepATE. w3 LCIDY A9 42 = 300 YebdT).

T 29(c)E C-RNTIYHS: $218ln & ASolth. o37]A, 40bits F 16bits7} C-RNTIZA ARE=Hi1, G2
24bits7} padding®. 2 o] th. 1 wj&Fol, C-RNTI9} paddinge] £+ AL e LCID(E 309 11000)
7} A7) Eoizty.

% 29(d)&= C-RNTI®} BSRE $4lshe] 31, C-RNTI®} BSRo| &
7ol = Eolztt). o] AL, BSRe| M=o AZIUEHTIE A H

% 29(e)= C-RNTI®} DCCH(Dedicated Control Channel)E <Alstar Qith. o7]4, DCCHE %3 SRBY]
Logical channel@X42] W3 o|w high priority SRB®} low priority SRBEZ Wol#A e A wzIX=
DCCHEA = B2 UFoiA ok, LCIDe A& A=, C-RNTI$} high priority SRB7} Lo FAHE AoE
el AR Aofste AE sbeetal, go® C- RNTIQ‘r low prlorlty SRB7F Fofl FalEE Aoz Yehys

= AYste= AR Jhestal, FES Aot FHeith. & 3004 T FFol HYEHE dF JEAT.
aglan, AAR $A18HE DOCHe wheh LCIDE A A (= 309] 11010 H=& 11011).

% 29(f)+= C-RNTIS} CQIE $418kar itk 1 dwi<zoll, C-RNTI®F CQI7F 9 &= AS vEkd LCID(E 309
11100)7} 471l A= Eof7ttt.

ST280701 4 +=, @27]= MAC dltigle] mAAE FA1v. 2 we] 41 dolee] o7} = 29(a), (b)el 22t =
HEA, AFEANZA ZAEO] k. EF, Message type ©]9]o] AR ol #ejr= the wiAT= 5

3ttt

B AAde] Fztel 93], LCIDEA AT = A& HAE Zdlglo] AFEsHA] i, T3 AEA RRC message
& AoIstES Message typedll AHEE 4 Q= F9& FHf] T Zlo] hEsiiint.

gk, o] AWl C-RNTISF e AERE £FES LCIDE Aoe & YehldAIRE, I o9l "W
T agd. @2V])7F RACH ZBES Ax2 Aud 3, 7125 2 GH7|7) Message3ollA] C-RNTIS &
o= Zo| o&Fd & Art. 1 wFol], @EV|7F RACH ZEBES a2 JEg Feods &4 VAC v +
o C-RNTIE £olv 22 A3l+H, C-RNTI% v FuE 2Fst=F LCIDE Ao Hart gloxi. +
ARoTE L 3l 1 4= UrEMJD}. % 31(a)= C-RNTIRte] Eo] glo] YU A]7} padding® = o] U= 74
Solt}. o] A$ol=, LCIDEA paddingS Webd LCIDE 27| Z3tab), 71X =28, @277 RACH Z| )
ES 22z At o=, 34 NAC dltle] Fol C-RNTIE E°]e Aol &#lAd 7] wliol, C-RNTIZF MAC
gleje] o @31, 1 $7} paddingeletal 3Alsk= Ao 7}%%13} a2 99 AolxE = 31(h),(c), (d)el
iAW, BxoaxE Bdshy, 7)|A e C-RNTIZF 9lom, 7 5 LCIDE JYERd AR7E A7t Aoz 3
Ak Blo] 7hs szt

gk, d7llA = C-RNTIE MAC &t]o] 2 Fe] Sol= o& Yetuldxwt, 2 98 i HAse 3= 7hs
st

o
rlo

12 20084 2¢ 1Y 93 dREFHESY EQ2008-023171¢ 71238 Aoz I YL 7)o TEEA

Pgl re
o
o o f

ne

)
SE oF

[ g—-
1o o
)
2

ot
o
=2
kel
i
it
ul

1

e
T

it
)
rlo

= NAC Aol R $AHEE ddsto] o ARE FAANLAAS AHFFA AT = de T4 &2
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[0195]

B A= S o mA] o] 87k skt
Fee] 4y

701,2201 FA15-

702,1101 4% table’-
703,1001,1301,1701,2202 $-A %= Ao 5
704,1002,1302,2203 %Al message A4
705 SRB A -

706 DRB A4 -

707 W ¥

708 NAC 1. AAY-

709 XK

1eNB1

Message 1: Random access preamble

Message 2: Random access response
(timing info, resource for Message3)
Message 3: Scheduled Transmission (RRC
connection request, Handover complete, and so on)

>

Message 4: Contention Resolution (RRC connection
setup, and so on.)

(a) non—-dedicated RACH preamble 3{0] A

EY2

Note:

Handover command is a generic term to show message which indicates handover

to UE. Then, Handover complete is also a generic term to show message
responded to Handover command.

In LTE, RRG Connection Reconfiguration message and RRC Connection
Reconfiguration Complete message are defined for this purpose.

”Target cell

‘ UE [ | Source cell |
»” Handaver command
(dedicated preamble assignment)
Random access preamble N
P Random access response e
Handover complete »

{a) Handover complete Tl

Message 0: RA preamble assignment

eNB

(i.e. dedicated preamble assignment)

Message 1: Random access preamble

(timing info, resource for Message3)

Message 2: Random access response

Message 3: Scheduled Transmission {RRC

connection request, Handover complete, and so on)” |

(b) dedicated RACH preamble 3| 0| A

| ue |

_20_

control element

Random access preamble

|WeNB l

¢ PDCCH (L1/2 contral channe) and possibly MAG

Random access response

M a

(BSR, CQl and so on)

{b) DL data resuming

5

10-1782759



£33
1 e e e A s e B |
Lcio 'EtRlREOcH LCID le R|R|o0ct1
F L jotz | F L Oct 2
L Oct 3
b i e 2=
T-bits L, g_.ax‘:.'_;l: 15-bits L FHE 2=
Lon/E/R/R/FAL M ELGI T Lo/E/RRFL M EBIH
I | ] | | 1 | I {
r T T T T L T T 1
LoD | E | R|R |Qet1

Lem/ErrR/R A8 oIl

LOID/E/R/R
sub—header

LCID/E/R/R/F/L
sub-hoader

LCID/E/R/R/F/L
sub-header

LOID/E/R/R padding
sub-hesder

sub-header

. | LOID/E/R/R/F/L

MAC Control | MAC Control |
elemert 1 | elemert2 |

MAC header

MAC SDU | - MAC SDU

Padding (apt)

A

MAC payload

Eyd

\Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8,
T i 1 ¥ ¥ 1 T Ll

\ 4

omn
J
Jm
Qﬂ

E ] Isn ] SN Oct 1
Data Oct 2
ero (Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bits
RLCUMS! SICIR S T S S R,
(short SN: 5bit) D/CIRFE[ P | [sl [E] SN Oct 1
SN Oct 2
Data Oct 3
; ; ; ; : ; : ; I OctN
Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8
U 1 ¥ T T T T T 1
Ri[RI Rt [s [ET N Oct 1 RLC AM Q! FIE2A
SN Oct 2
Data Oct 3
Oct N

RLC UMl G4
(short SN: 10bit)

21 -
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k1
N2
%))

Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8
r T T T T T T T 1

R R R PDCP Sequence Number Oct 1
Data Oct 2
MAC Oct N-
3
MAC (contd) g°tN'
MAG (contd) ?Ct N-
MAC (contd) Oct N

Signalling radio beaer 2| ol 2 &
(RRC message)

S=S0 10-1782759

IBi'c1 'Bit2IBi‘t3IBit4lBit5{Bit6|Bit7lBitS{
& L T B T - ’ T

D/C| R R R | PDCP Sequence Number Oct 1

PDCP Sequence Number (cont) Oct 2

Data Oct 3

user plane radio bearer ©| ol 2 &
(long SN: 12bits)

Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8
G et R e e s

D/C PDCP Sequence Number Oct 1

Data Oct 2

user plane radio bearer & SIC 74
(long SN: 7bits)

UE eNB

RRGC Connection Reconfiguration

(Channel configuration, boundary info(20r3bits), ... )

RRC Connection Reconfiguration Complete

ZH6

——————— boundaryl N
1. C-RNTI

. Fem————— boundary2

B

T [2BSR P e m—

%- ——————— boundary3

o 3. cQl

M

L= S boundary4 .
4, .,

(a) MAC control elements

o RE &S

EH7

702:
LU table R

705:
SRB 4

DRB Y42

b)) JAEEL A2

> 703:
PEZHUE
/ y
707: o S Tow
BT & 24 message o LSAE
M MEE

706: [

708:
» MAC EH
445
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EH8

UE Source cell i 1 Target cell

____ST8-1: RRC Connection Reconfiguration
(Channel configuration, boundary info(2or3bits), ... )
ST8-2: RRC Connection Reconfiguration Complete
A AY AY
N N N
ST8-3: Handover command
- (dedicated preamble assignment)
ST8-4: Random access preamble
w7
ST8-5: Random access response
(resource allocation)
ST8-6: R E J|I=Z2
Handover complete == BSR
y ST8-7. PDCCH
L .
(resource allocation)
ST8-8.RETE JI=E
Handover complete == BSR
=9
——————— boundary1 N UE eNB
1. C-RNTI RRC Connection Reconfiguration
y, [ B AR boundary2 (Channel configuration, boundary info for handover
% — complete, boundary info for UL data resuming, ... )
© |2BSR k  m———
o
..? ——————— boundary3 RRC Connection Reconfiguration Complete
8 |aca
e
LS SR SR boundary4 N,
4. ..
\4

(a) MAC control elements

o eMag) ®BHFEO ALY
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EHI0
702
UL tadble 8
y
701: 1001:
=l 2H X0l
M
705:
SRB 44 & / %z
1 3 .
07 B &4l messag S
706: )
DRB M4 2
708:
—p MAC FHE
s
EH]I
1101:
P& & table T
701: 1001:
s SETHOE
705: 1
SRB 44 —_1_> Y J
707: » a4 'rggi'sage B 709:
= ot
— HHS I— MM sS4
706;
DRB 44 %
708: J
MAC 3 &
MY P
EHI2
——————— boundaryl UE eNB
1. G-RNTI P RRC Connection Reconfiguration
g [ boundary2 (Channe_:_ﬁonf:‘gllxza:ion, boundary info(2)0r3bits).
reshold for message size, ...
T |2BsRr c:::::::::j B
Q
4? """"""" boundary3 RRGC Connection Reconfiguration Complete
S |s.cal
A
Lo boundary4
4. ..

(a) MAC control elements

o 2dAa9 ) FHAE AIOL2Y
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omn

EHI3
702:
PH T table T
701: »- 1301:
A o =]
UL HAHE
705: N
SRBM& L Y 1352
— 707: < PV ) [ 709:
—p HHT MAE - SHL
706:
DRBM AT .
708:
» MAC AR
445
EH4
Tue TeNB MME
NAS ; NAS
UE eNB RRC RRC
~ PDGP _pocp _ PoGP »  PDCP
RLC i RLC 1« RLC
MAC | MAG e » MAC
> L1 ‘ L1 : L1
(a) use plane (5 DRB)C] T2 EXR AEH (b)control plane (= SRB)O] T2 EZE AEH
EH15
30
HEf3
Path before path switching SIE|El Path after path switching

UE
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Priority order

\

(a) MAC control elements

/

1.C-RNTI )

2. SRB (high)

3. BSR, CaQl

-/

o &S

al

=

SRB

L =

e

RRC Connection Reconfiguration

eNB

(Channel configuration, priority for C-RNTI (1),

L priority for BSR (3), priority for CQ1 (3), ...)

RRC Connection Reconfiguration Complete

EH]8

1701:
fEE HHF

OEHEE AIOEY

705:
SRBA 4

706;
DRB 84 %

1. G-RNTI

2. BSR

3. CQi

(a)MAC control elements &<

N. xxx

table2| of

Y Y J
f 7042
707: - 700:
: - AAl ——
W= T o SO mes_‘?s'_age > aas
708:
- MACEE

RS
000 |RRC message is higher than priority1
001 |RRC message is between priority 1 and 2
010 |RRC message is between priority 2 and 3

111

RRC message is lower than priority N

(a)3bits?! F L2 FAHFE Ol

_26_
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UE eNB

ST8-1: RRC Connection Reconfiguration
(Channel configuration, boundary info(2or3bits), ... )

S$T8-2: RRC Connection Reconfiguration Complete

N

)J DRX

ST8-4: Random access preamble

)
«C

t\

ST8-5: Random access response

(resource allocation)

STI9-1: R E JII=E
Measurement report £ = BSR

ST19-2: PDCCH

(resource allocation)

ST19-3: RHEE JI=2
Measurement report == BSR

UE Source cell } ! Target cell

| ST8-1: RRG Connection Reconfiguration
boundary 3 EH 5 AL Al ( " (Channel configuration, boundary info(Zor3bits), ... )

ST8-2: RRC Connection Reconfiguration Complete

™ 7~
r\d ~
ST20~1: Handover command
Temporary boundary & & |
= }?}8 )7,' Al L ( ~ (dedicated preamble assignment, temporary
boundary info (20r3bits))
ST8-4: Random access preamble

<
)
€4

Handover complete b & &1
EE0oHH (ST8-101M2
boundary EHE AFE AN, S8T8-5: Random access response
SMUFIEHAN AOH HA (resource allocation)
temporary boundary A2 E A8 §T8-6: RHELE JE=Z
Handover complete £ = BSR
Handover complete [ ST8-7: PDCCH (resource allocation)
It SUEFG6H | STS- ‘
10142 boundary B =S ST8-8 PHEE J|E2

ArSMA >
FEMAI Handover complete £ &= BSR
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EH21
—————— boundary1

1. C-RNTI

5 [T boundary2

T |2.BSR

S

é- ——————— boundary3

A

K] 3. cQl

A

e SR boundary4
4, .

{a) MAC control elements
o] 2&&9

UE eNB
RRC Connection Reconfiguration

(Channel configuration, boundary info{2or3bits) for

C::;J:: persistent scheduling, .. )

RRC Connection Reconfiguration Complete

M FAFE AL

EH22
220t: 2202:
T SHE HOIE
705; | Y ‘_!
SRB M4
» 2203 )
e S50 g Jo
T 4= > T
706: . _i} ™
DRB 44 % [ e i
708:
i—> MAC 3 & J
4y
EH23

ST230tJ| A =22 29|
Handover Complete

SHEM

ST2302:

Eﬂa*msv@—v
el

L

T2303:J| X S 2+
Handover?

ST2304:
SRBE [} BSR. CQIE R4

$T2305:
SRBEBSR. CQIZLI 24
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ST2402: Random access response

10-1782759

eNB [ UE | eNB

ST2401: Random acoess preamble

ST240t: Random access preamble

—»

. ST2402: Random access response
(resource allocation)

l——

(resource allocation)

ST2403a: RRC Connection request

ST2403b: RRC Connection Re—establishment

+
request

ST2404a: RRC Connection setup

ST2404b: RRC Connection Re-establishment
(boundary info)

(boundary info)

S§T2405: PDCCH

S§T2405: PDCCH
(resource allocation)

(resource aliocation)

ST2406a: RHETE JIESE

ST2406b: RETE JIEZ -
BSRE =CQI L = RRC Connection Re- establishment|

(a) RRC connection establishment procedure

BSRE =CQI £ = RRC Connection setup complete

Complete

(b) RRC Connection Re-establishment procedure

I } } } } — | b— } } | } }
LCID E|R|R Oct 1 R | R E LCID Oct 1
(a)3! M 2] MAC sub header 4 (b) MAC sub header 240 S H
EHX%
P N P S R S S W R S
"Lop £ LoD ' ) LoD i j
[ w| PR A ’ E ’ R ‘ R A EIRGR
LoD € ;
=8) = R R Fi L b E 5
LeD ‘ £ ] R ‘ R ) L
LCID= A= LIEHH MAC Hol il ‘ ‘
LoD ‘ "
|

LCID=B2 LtEtY MAC KIOf €& CIOIE

{a)L field 810] MAC sub header® 22 MAC
header® 74

LCID=AZ LtEHY MAC KIOf €& CIOIE
LCID=AZ LIEHH MAC HIO] E= GIOIE

LCID=BZ LtEHH MAC MO £= GlOIH

LCID=BZ LIEHH MAC RO £ GIOIE

(b)L field R(7bit)2l MAC sub headere} L field
80| MAC sub header@S 2 MAC header® 4

(e) L field(15bit)2l MAC sub header9} L field
&0l MAC sub headerBt @2 MAC header® 74

Oct 1
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ST2801: Message2(Random
Access Response) =41

2802: 2 el g
HIOIEIQl AHOI =Dt 72bits & [ N
21

ST2804: S& %
TENEH?

Y
ST2805: Non—dedicated
RACH preamble?
N Y
Y
\4
ST2803: MACOJIO S ST2806: MAC ol ] ©] & & =
= wpym = 07: MAColiH 810
SSUE N8O S0 | [gois “0"0= o= gy | | ST MACHHEO
OioIEe &4 LHOIA SAICIOIEH &4 = -
EH29
S S S S| O B T S T
i T Old
x::f:fg) Reserve | Establishent cause | Ot 1 x::(s:f:) Reserve joa | et
S-TMSI Oct 2 0ld Cell ID Oct 2
S~TMSI 0ct 3 G-RNTI Oct 3
S-TMSI Oct 4 G-RNTI Oct 4
5-TMSI Oct 5 MAC- oct5
S-TMSI Oct 6 MACH Oct 6
(a) RRC Connection Request {b) RRC Connection Re—estblishment
e B s S T HE | —tt
E|R|R LCID E|R| R LCID
@ | G0 | e ] (for G-ANTI+Padding) Oct 1 ) ‘ P ‘ @ | (for C-RNTHESR) Gett
C-RNTI Qct 2 C-RNT! Oct 2
C-RNTI Oct 3 C-RNTI Oct 3
r
Oct 4 : Buffer Size #1 \ :;‘:‘;’2 Oct 4
Padding (24bits) octs BSR < Buffer Size #2 ‘ Buffer Size #3 Oct §
' Buffer )
Oct § L Size #3 l Buffer Size #4 Oct 6
(d) C~RNTI + BSR e.g. for UL data resuming and
(e) Only C-RNTI handover (if BSR is prioritized)
1 e S e
E|RrR|Rr LCID E R|R| LCID
@ | @ J “ { tfor G-RNTI+DGCH) Oct 1 @ @ | | (or C-RNTHCAD et
C-RNTI Oct 2 C~RNTI Oct 2
C-RNTI Oct 3 C-RNTI Oct 3
-
Oct 4 i Oct 4
! cat < ’ : ;
DCCH (24bits) Oct 5 < CQI (14b7) + padding (10bit?) oct 5
Oct § i Oct 6
A
(e} C-RNTI + DCCH e.g. for UL data resuming (f) C~RNT1 + CQl eg. for DL. data resuming

and handover (if DCCH (i.e. SRB) is prioritized)
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EH30
index LCID value

00000-yyyyy Identity of the logical channel
yyyyy—-10111 reserved
11000 C-RNTI
11001 C-RNTI + BSR
11010 C-RNTI + high priority DCCH
11011 C-RNTI + low priority DCCH
11100 C-RNTI + CQI
11101 Short buffer status report
11110 Long buffer status report
11 Padding

EH3]

1 Il I 1 i

(a) Only C-RNT1

EJR]|R LcD E|R|R LCID
=0 l 0 | =0 ! (for Padding) Ockf R R ) (for BSR) Qet 1
C-RANTI Oct 2 G-RNTI Oct 2
C-ANTI 0ct 3 C-RNTI Oct 3
/ T
Octd | Buffer Size #1 ;| Buffar Oct 4
i i Size #2
Padding (24bits) ocs BSR < Buffer Size #2 , Buffer Size #3 Oct §
Oct 6 Bliffes Buffer Size #4 Oct §
Size #3

(b) C-RNTI + BSR e.g. for UL data resuming and

handover (if BSR is prioritized)

——tt 1 } bedoed— | b
(=Ea) { :5:) (fn ] (forL[():::DCH) Oct 1 (=0) (:: | (57) [ (f:-ctI:%l) Qetil
C-RNTI Oct2 C-RNTI Oct 2

C-RNTI Oct 3 G-RNTI Oct 3

Oct 4 { Oct 4

DOCH (24bits) octs GO WJ GQI (14bit?) + padding (10bit?) Oct 5

Oct6 L Oct 6

(c) C~RNTI+ DCCH e.g.
and handover (if DCCH (i

for UL data resuming

.e. SRB) is prioritized)

(d) G-RNTI + CQI e.g. for DL data resuming
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