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shdstar, A7) MAC Ao RS $ATE 7] B4 4y 2 FAlssE Holt)

A7) FAdol w2, NAC A gRel| SHEE ddsty] wEe, B4 9Er|7l o'l JRE FAEAE AFE
A Aot = A A

, =], 2 A7) MAC AR $AEE v FAASte] Fal, SRB tiste] =& SRS ZH
= MAC Ao] B} e S MEE zh= AC Ao] @K AA AEWS &
A7) FAO mEd ) Ao HESFRE NAC AlojARY AAZS AAT = glo] AladHe eHE=e F71E oA
g o] 7]A] 52 RACH Z2ZA|A Q] Abgo]fol w2 A7) NAC AoARe] SARE 47 T4 g2

ol wEw, NAC AojAwel $-d=E RACH Z2AA 9] ARgolfrell utel Ao =x, RACH ZEAIA

Ea, oW AT S8 WAA Y Afo] =7l Aol At =HriE 2 Fgeli A7) AC Aol AnE &
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o

271 Al wER, WA FAlstes A" WA 2 5ol NAC AAHEE W

E R R 7121%% C Anar

o] Aol NAC ABFIT 7L thgoll o]o]dx] oRE
gl a7} Sl Ao NAC Slul7F EAEEA oRE MAC dld ] A

47) T R, AT AZE bitE S %3 MC SEsE EASFEA ARE BESE Ao b5

Wy £

g B4 ddvle] whEw, NAC AlojHEe] =k, DRB B SRBell &Ho] 3= $AEE Hlugoew
A,oold ARE SATAE AHEA AT & QA dn. =3, 2 3 o] v)A Sl wh=d, MAC Alo] A Bl
Axg d7ste] NAC AR $AES S G272 FA8] wZel, §4 @277 ofd HAEE $A
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A& AFEA AlF = Al A,

Hol 7hgsl g
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o
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k=)

= Handover complete %A1 % DL data resuming®] procedures YEH Zwo]
% 32 Message3e] MACS] 3ld 45 el Zwo|tt.

Message3e] RLCO] &H] 7+4& wepdl =woltt,

= Message3©] PDCPE] &v] 7S HER Z=rot,

2 o] Al 29 AdS yEd =delr
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E13E ¥ de] Al e whE dRv)e] S5kl

= 14% Message39) protocol® TA4E YER Z=wHolt),

= 165 MEYAFS 7|25} Core network?] entityete] #AIE Yepd Zo|t),

T 162 £ o] Ao 1e]4 MAC control element®}t} prioritys AA43tE MAE vehd ZHo|t).
172 Ryl AAd 1o whE wev)e] EEEolt),

T 182 ¥ o] AAld 204 ¢] MAC control element] $-41%9] table, boundary gX2| <& Yeld =W
ojt}.

T 19% 2 el AAld 2004 Aol @ET|e] AveE i W] F2& yEbd Ewolt)

T 202 B ool Ao 2004 AAIHOZ priorityE WASE 528 UEhd Zdoet

oxl Hl
f
it
)

ol ek W e e mvold,

}7]17} initial access(& 74<:), Radio link failure recovery(A] H%)&

% 255 Fole] Aol AFEEE NAC Analtie] T4S vepd mrolt),
% 268 Fael Ak 10 WE WAC Auste] TS e Erel.,

% 27 2 el A fol mE NAC ABaE e A4S ekl et
% 288 B owe] A Go] WE wEvle) B4 e vehd mwolt),

£ 20t B el AXe 6ol whE NAC Hie] FAelE el Erelt),

£ 308 2 wye) Axe] 6ol we 0D Ao o & ekl Erie.

% 318 B we] AAe] 6ol mE MAC Hvlel the FHelE vepd mrol)

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

$9] o= Q% U5 48T = ek,
CRERY

SRB(signalling radio bearer: #|o] wA]X|Ql RRC messageE +WF3}7] 93t bearer), DRB(user plane radio
bearer/data radio bearer: H|°|EE 24F5}7] 93k bearer)= Z}ZF A Z(priority)E 7FA3 itk @Al
SRBZA = A7} & RRC messages H 7] 913+ high priority SRB(SRB2)$} 57442 SRBZAQ] priorityE
2E= low priority SRB(SRB1)7F RRC_CONNECTED®] W@7|7} FA4lst7] 91t &Rty 3k, initial access,
Radio link failure recovery &2& RRC_CONNECTEDZ w2H7]7} o]%3}7]171% 9] RRC messageS <4Hsl7] $13F
o] thE SRB(SRBO)7F gl o] Uvh. DRBEA =, @E7|7h Ab&Sh= AMulzo] whe} F7hsal, o F 5°] VolPE
13 DRB, web browsingS 1%k DRB, email®] FiLw+S-S 9%+ DRB So] AAH}.

714, @L7|7F o= bearers FAISIH F2AE VA TAFAA AAE ¢ AEF priority’} bearervitl A
Ao git}. 7]EA o8 SRBE DRBELE =& & zbi=t}, 3 DRB FolM e Aol digt 2771 473
(time critical) AR]2E Y3 bearerdFE F $ALE Zh=t). 2 o), 7] doAas 31719 2 %

Aw7h aedn.
High priority SRB > low priority SRB > DRB for VoIP > DRB for web browsing > DRB for email

B A do A= SRB, DRB®} TU3== MAC control element®}t} priorityS AR, 1 HLE = 169 Y
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Eldtl, o] =W YElW RAF o], oS SW, priority9 gtol 1-871%] Qlom, 1o AU =& Ao, MAC
control elementol A A %@Eﬂ =033 2#EHE C-RNTIE 4% 1, g8 9457 =vbu 185 E BSR,
QI 5& A= 3058 HAS o

o]7]A, high priority SRB®] $+H&E7} 2
L‘[j =

Z%-elli=, C-RNTIWFe] high priority SRB Rth® $-H®t). o
23k sl oal, wrlel of 2

AE AHrEA A = A "

TFAHoRE, @EY])7F VolPE AMg3le] path switchings WEA & Hert Y+ 299+ BSR BUx high

priority SRBS] $XEE =/ sl Aol Py, 3, 9O = path switchings WEA & Hart §lo]

G271 7F 7R 2 9 buffer A EIS w27 gpetsln 2L S0 BSRE high priority SRB HUpE $AHAEE

Eol= Aol 7ttt

(E5%)

E 17 B owdel gyl BERE yehdu, & 179 veld B4 @yl FA5(701)9F, SRB AR
j

(705)¢}, DRB AAF-(706) 9, A% Ao)H-(1701)¢F, +21 message BAAF-(704)¢}, W HE(707)<}F, MAC BH
AAF-(708)9F, F$AIF(709)S FH|3t}y, ZF Ho] FaFz 95e )9 A,

(701) FARZA Ao B RE o] HAAE Falet, AR (701)F MAC control elementv}t}e] XEE
213}o] —r’ﬂ A F(1701) 2 Bty 3, FAE(701)= 927)7F $A8ks WAIA] Alo] =25 F 5] %
4‘_1 message AAF-(704)2 HWATE. (705)%= SRB AAF-2XA, RRC message, NAS message 59| SRBE o] &3}

FAsHE WA 9 FA S sl (706)2 DRB AJAH-Z A, user plane tlo|E19] S P},

(1701)2 A% AojF-2 A, F25(701) 2H-E MAC control elementP}tte] $-XEg FAIgT, A% Aoy
(1701)= MAC control elementﬂ}t}«] $-AEe} B4 DRB, SRBoll & o] A= A= 9, "C-RNTI > SRB
> BSR > CQI > DRB" X+= "C-RNTI > high priority SRB > BSR > low priority SRB > CQI > DRB"¢} Z-2 MAC
control element® SRBY -XA%we #AZ A}y, a8]ar, AR AoJH(1701)E L A2HZ o] &3dlo] $4l
message AAF-(704)°l, priority’} & ARE WA FAEE $4 HAIRAE 2AsHAl Ao gt

(700)% 54 message BAFEA, $AE AoJF-(1701) ZHE|S] M= ARl FAF(701) ZHE L] H41 v
A|A Apolz2E 7xE F4 HAIAE ZAAAeT. $4 message AAFF-(704)= FE=dh= MAC AR A F-(708) 0l
2] MAC control elementE F=F3laL, $417Fs3t bearerdt I %S WHAF(707)o] FA5tL, WIHF-(707)NA
SRB Wi DRBE) 418 ARE FHEE AL AT}

(707)2 B]H B2 A, SRB AAF(705)2} DRB AAAF-(706)EHE Y] ARE FXx3tar, E4 message BAT(70
4)2o] Aol wEt 41 message AAF-(704) 2 FA13HC)

(708)2 NMAC AB AAF-ZA, NAC control elementE AA3}aL, 44l message AAHF-(704)o] Fx3tt}, A
o R2ENAC AR AAIR(708)E C-RNTIZ 418 a7t 9%

4 ol = 44 message AAIH-(704)0] C-RNTIS
Fo}b. w3k, MAC AH AAF(708)= BSRS 418 a7t 1S wol+= HyF(707)9 AHZFE BSRS A

SAlskE Solth. (709)= FAF2A, FAl message B35-(704)o 4 A& wAAE 7[AFom FAGE o
& skar Tt

o]’ At npe} o], B A4 IEL‘L, MAC control elementw}th Z-+&E A prioritys A4g -’F A7] o
o, RACH procedure] MessageB"ﬂH FAste] 71A]=rol] FAE HolEE T4l AH[29] Ulgoli} Al we)
WS

(Ao 2)

2 AA Y] JiEE YER RS & 6o, E3 ddU|e EFEE = 7, ¥ 529 procedured] FAAE =
8o e

A Ao 104 MAC control element®}th RA-FA prioritys AR = A== 3k, spxvh, Ao 19
WAl A= Z1ATo] dErlel] tiete] prioritye] AAE dAstE Al 1d ™ (signalling)® ©W 3| =(overhead) 7}
S7vste]l WeEls AV EAST. 2 AAldo A= NAC control elementWlellAe] SHAEE wlg] Asle] FiaL,
SRBell tale] =& SAMEE JFXE= MAC control element®} e %9 MAC control element® 77
(boundary)®He AAstozx A7) JAZF |2t 1 HeSE = 69 VeI

% 6(a)9F #o], MAC control elementi= MAC control elementjollAe] $AEE ZAAS}. o| AL RF3 59
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At (spec) T2 A= Ao 1y = A= Fstar, 7 RRC message® W
e Fsitt, 2 HAAdaAes £33 59 AFY(spec) o= At do #she] Ay, Tga, A4
e A2, KRB HUE =& $X4%7F == MAC control element$} W2 XA %7} == MAC control element2]
AAltt, FAHoZE, = 6(a)9 oA boundary 1-4% o= A AASE Heol "k, o] w9
signalling ©I7} = 6(b)o|tt. HgH, &= 6(b)ell YEPH 52 £ 1(a)o] YER
=

=

essagel o]l AAlE}.
TAH o 2= boundary2”7t AAE Ao a9 2 priorityd] #2
C-RNTI > SRB > BSR > CQI > DRB

T, £ SRBEA] d&ZH o AT, MAC control element] X EE high priority SRBe} H]ul3}
of AAste Ak awgfdn. @ Aol shrlek ol Hrt.

o] 5-(1701) & di4lsted

7ol Ve vl w176 e gRv)e) S A
= F B
o] AAlel 13 ve dg dgd),

tablef-(702)5 FHIgt. 7+ F9

grof| t3te], 7|AwoZEY F7]dA e boundary

oxl ri
i
>,
2
=2
>
4
>
4z
3
(]
Z
rlr
i
>,
2
—
=2
>
e
oL
%
12

LM% table-(702)= = 6(a)oll YER MAC control elementW o] $A=9 HARWE FX&o] T, 2AL §
AE AF-(703)0] T3t 9 sk .

SAE AoF(703)E FAF(701) ZH-E1 2] boundary X} A% tableF-(702) ZHE 9] $A = tablet HHE
of wz}, "C-RNTI > SRB > BSR > CQI > DRB" X+ "C-RNTI > high priority SRB > BSR > low priority SRB >
CQI > DRB"¢} 7S MAC control element®} SRBQ] M=o #AAZ AT, agla, $HAE AR (703)= 1
ANE o]g3te] F4l message AFF-(704)el, priority7} =& HARE WA FAAZ| =S Ao},
(A1)

U vAE =7, B8

o
Y

Z3le] Ausit), w3 X 88 handover $419 procedure®] T-# do]t).

T 8ol EAEE mi9} o], WA 7= (Source cell)olA @27 (UE)Z boundary AFH7} X ®th(ST8-1: RRC
CONNECTION RECONFIGURATION message). ©] boundary AX i FAIF(70D) A FAFI, 4= AoJF(703)=
Fob. AT AoF(703)= ST8-1914 <=AlE boundary AHHe, $AE tabled(702)0] FAHo e =
6(a)ell 71A¥ MAC control elementW]®] $-XAEE UEH tableolgt= 77019 JHRZHE MAC control element
o] AT ARE At} AL AoJHE(703)E o)A HA1 Message AAAF-(704)F Asi},

S, %4 message AT (704)o0A4 2 E ST8-19] ek §& WAIA| 7} ©d7] o] FAH(709) A 71X Fo =
A1 TH(ST8-2: RRC CONNECTION RECONFIGURATION COMPLETE message).

ofr I

u

i, 71X =S ©@7)o] Handover?] AA|E 5% 30}H(ST8-3: Handover Command message). Lol whz} @t

+ handover& AAISTE, H3h, o] M EHbEQl sxo 2, B dyae A #dA O] XA 7] i,
oS AEFst),

w3, Handover Command, Handover Complete message: 212t 7]X|=ro] wit7]o| HandoverS A A3} HA]A],

7)1 7E 7)Aol Handover®] 94EE yebd wiAxe] EFFH o7 E-UTRA/E-UTRANO| A+ RRC CONNECTION
RECONFIGURATION message, RRC CONNECTION RECONFIGURATION COMPLETE message?} Z+Zb AR&¥T).

o N

ST8-32] 3o A A%+ ST8-4: Random Access preamble, ST8-5: Random Access response™ 49l RACH
procedureZA] o7 A= Mg A& AeFst). ST8-59] =, H4l message AAF-(704)= ST8-5014 gk
hrs AdGAHE 7|22 Nessage3o A1 2] message sizeE ZAAITE. 9] message sizet FAIF-(701)A %41
message AAH-(704) = R},

7|4, Handover complete$®} BSRE] U&S HU L A 7o, dre] HA| Ao 4
o= priorityel 93 A=%s SHATAE AA3A €. =, BSR > SRBE Ho] o
BSR < SRBZ %o loW Handover completeE $-A3HA Huf. 1 witof, $A% Ao
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o] w2}, ST8-6, ST8-8ollA ® Wl W-&o] Handover complete’} =X BSRo] EA| H}¥ A Hr}.

MAC control element®] table, boundary AR & % 18(a),(b)ell Z+z vebdt}. o]¢} zFo], MAC control
element?] $XEE table® 7FA™, RRC message?] X %(high priority SRBYFCZ% FWhalal, low
priority SRBe} ol &= FHISEal, low priority SRBYFC. 2% FHN)7} boundary AXEZ A% 7] wito] %
Aske E& Alojste Aol 7Hssltt.

oo, Z1AZo] oEA ©] boundary HEE A=A digte] Awstt. H&Egk vikel o], Handover
Complete message?] $21 AL network=2] Path Z3ke] XS Pdo7it}, o] Path A3he] A9 JgS A
A v AL A& npel o] A 7]A oA HandoverA o] 7|A|=o 2 dolEe] HAES s & VolP9+

P

o], WEes] g AWlame d@am olt A9dli BRe $AEE BEn, dow wBas] e
MM 22 e Qi AgolE BRE $UEE kol Aol welH. oled Exd &, wurls Fag
ARE Aojd & ol A

3, B Ao A= MAC control elementoll 3dle] 3lube] boundaryihe AAsHE olE YERHIA T, A
3= boundaryE Bl AX 7lssld. FAH S ZE, high priority SRBOl th3k boundary(E W = 6
(a)2] boundary2)9} low priority SRBol 3} boundary(E EW X 6(a)9] boundary3)E AA3}aL, "C-RNTI
> high priority SRB > BSR > CQI > low priority SRB > DRB"$} #& $-HE= HdAY3sl= AL 1y H}.

B Ao A=, SRBYH] thdle] MAC control element® $-AEE AAET = JnE &FHct. kA0, 71 $
ME7F & DRBoll tisle] AA3= AXx 7Fs3ttd. =, "C-RNTI > SRB > BSR > high priority DRB > CQI >
other DRB"¢} 72 A8 E boundary BEHE B4 7FH o2 AFo] 7ls3slc}.

2 AAJo o A& Handover complete®] &4l d& YERIAIRE, 1 9]9] BSox HErhssitt. FAHQ o=
X+, UL data resuming®] o}Zth. UL data resumingS ©E7]7} DRXF| $Al8l= dlolg 7l wAysE 799
=

TFAFozE, @iyl FAAHE Ul A A3 (RRC messageZ4]+= Measurement report)S FA18h= A9
U, AR Aujxe] F71E FEkE Au]A 2 7(NAS messageEAE service request 5)5 HUlE ZAo| ned

. SAZ%E YeEbd Measurement report+= Handover o] AAlel A al7] wjiell, =7 52 wA A o]t}

I g, @l olE&Hrt wE Aol o] MAAE WEA FAlsHA o QtE= AlZE Ao e
L5 aedems, o wo] WAL dHolHE ®A, oYW BSRE ¢

A, QIE FA2AE 2 AAjdel Yebdl Aeleld 24 4= Aok, 1 me] e = 1990 ek

%
jur]
=
S
my
9
N,
N,
Hl
9
o
d
=)
N,
o,
9
offl
B o

MAC control elementd] $MEE LCIDY W Zo] d+= AT sbssitt. d&sk vie Zo], MAC control
element+= 77} LCIDZ W, BSRE 11100, CQIE 11101 So|t}. o7]4, = LCIDY <Ho]
priority?] o] HEF AHoysto gy wdrld 4% tabled 5E3] Fv|sts ol Hag He 2

HEEZE 3t

B A gedE & 8o yERA uke} o] Handover Command$t Boundary AXES EXZ 2 HAIXZE
3 A9k, Handover Command® Boundary BHE %X, MAsE A% 71538t}

e
o
2
S
2
i

o
-

B Ao =, @77} VolPE sl Handover completeE A& uw] 5o RRC message?] prioritys =
olE AAIE &S UEMIAY. AR, Y 71A=FUe] A ko] Handover Alele “dsto] thErtiE A
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A& 71239 switchingo] dolubA] &7 wjiol, Handover completeZ W24 $2A18 H Q7 glo]x7]) wj&E
ojth. o]Z& Adsy] fste], AIHO=E priorityE WASE T4te] awHH.

T 200 1 owje] FAS uEhdt. 974 &= 8#e] F Apol& ST8-3el AWt ST20-1¢14], temporary@h
priority§ ?L}%é}il A+ Foltl. o] temporary?t prioritys= Z]A|=ro] #2418 ST20-1: Handover Commandell
122 Handover Completecl ¥t #-&F T},

éé
o
oo
o
9
rﬂ
®
i
rlr
POUNS(

2 o Al= RACH procedure®] Message 39l 2etsto] AW nt, 1 AAlde S/ 3 $4 Brd 4

daciie

e S IO SR | E'_-Eroﬂ ALgE wlo] A A o EZA], ©@@7])7}l initial access(E7<), Radio link
S e A I 3ES E 240 YyehiYg. g 3845 AHES

P yol= YES %% hv] o] a8 58 e REY. I giddl, QI 59 HR7F Hesit.

AR, g wdr)7F ST2406a0 4 Bl AlSolE Core network® Bl AR7F So] 91, IAEL BuUA &
om HFEAHOR THEL F8IA el ¥, ST2406b= F2 Eol- o wk ALgH),

1 wjF-oll, ST2404a, ST2404bellA] = boundary Mol 23}, initial access Al SRB(Z, RRC CONNECTION
SETUP COMPLETE)E 9438t S2to] 71538tk oA ol&f, 37849 o] MAC control element®] %419
g3 FUlH= FAE AT 5 ).

(AA4 3)

2 AAde JidS YeEld EHE T 99, TS, dEv|e EEEE E 109 Yehdd. AAld 204 += RACH
procedureE AM&3l= BEE A9l digte] 593 priority A4S AHgske A$E YeERATE. kAR, RACH
procedure?] ARgolfol wah, FQagk AHRIE F7F thE7] wjitel, RACH procedureE dsh= olfvitt 2

| 22|
prioritys ZAsI= Aol nyET. E Ao wp=ZW, RACH procedure?] Abg-o|f-o] whel, B} HA3 4
Al dlolg o] A|o)7} 758k, o]slell, RACH procedureE &38t= o]mtthe] prioritye] 284S b,

(Handover complete®] %41)

BSRS IukE WAl glow, 9 VX FolA o]lsddY V|AmoeR FXE Aol AETE F e Ao=
g, 7 w o, Handover complete(Z SRB)S $-43}= o] e wr}).

(g3 FAMA Z<D)

di717F depy ARE VA JEAES 4] ske] BSRel Fes|Ach, o wjEo], SRB B Ul% BSRE 413}
= 3ol aHHT).

Z 9(b)ell olAE AFHsy] At AR AA] F2Z& yERdTE. o]9l o] boundary H R E RACH procedure]
Abg-olfrutth AA3r o =M | RACH procedure vttt 52H& & Ao] 7hsE|xITh.

T 100 # A9 @dr]e] EEXRE YEdT. & 100 YERY TEvE, & 7o yEd wEr)e] $A4%:
Ao 7-(703), F41 message AAAFH-(704)F wiAlste], A= Ao]F-(1001), $Al message A/35-(1002)E 4|
B}, o]3F, thE HukS Mdwdith. A= Ao]F(1001)+= RACH procedure® o]f-vtt} t}& priorityd] AAS
7b ¢ om, I3E F4 message AAAFF-(1002)0] FA &, F4] message A4 H-(1002) = RACH procedure
o] o]ttt t+E prioritye] AAE o]&ste] FAl WAIXE BeT}.

T3, B AAdoME, boundary HHEYHS RACH procedure?] olfuitt AAsE= o yelAAgE, MAC
control element®] $X=9 AAE RACH procedure?] AR&-olfwith vl4-A| sl A% 7Mssith. o] A9, =
110 =A% vhe} o], = 100 YERA A X tabled-(702)E thAlsle] $A% tableF-(1101)E FH|skar, %
/A% table-(1101)°ll RACH procedure®] Ab&olfmirte] $HE=E HAstolFH &

TAHCRE, 7|8 &2 orf addEn.
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Handover complete: C-RNTI > BSR > CQI
UL data resuming: C-RNTI > BSR > CQI

DL data resuming: C-RNTI > CQI > BSR

w3k, 2 AAldo A vEebA RACH procedure?] AF&o]f-(cause)ol 93] TE priorityE o]&3sl= 231, &Y
3} bearer2t= dynamic scheduling®} semi-persistent scheduling®] UE prioritysS AA3+= Aol= A&
st 4= Q). E-UTRA/E-UTRANo A+, wi3] do]E¥l= PDCCH(Physical Downlink Control Channel)® 333}

dynamic scheduling¥}, 3¥HH PDCCHZ &3t A F7|2 I FHA2E AS AFESk=  semi-persistent
scheduling®] AT}, ©] semi-persistent scheduling VolP$} Zo] A7|Z o2 HolE7l BY3t Alo]=&E KU
A Azl Hgsiek. kAR, BSR, QI 9 X4E—§— VoIPe] dlolEjEt} -418ke] FAlshaAl sh semi-
persistent scheduling®.® TH Fihzo] Eof & F §lof VoIP9 HolHE el Bl 4 gle A7 &
Ascr. 1A, MAC control elemento] w3k $-HE=E DRBAE A &35k, t]2o] DRBY thd+ scheduling ¥
of o& prioritye] AAS whrorA, 7] AAle] Aol ddd 5 k. FAHSRE, semi-persistent

schedulingg ©]&3te] $A13F= 9o AL&3= boundary BEE @7]o] $A15= WHo] ngdt (& 21).
Z, boundaryle] ZEAIE A9+ @E7]+= semi-persistent schedulingAlolwF VoIP dlo]E]E BSR, CQI =t}
£-243}3, dynamic scheduling®] 7-%-ol= BSR, CQIE A= 9-AMstA ).

(AAd 4)

B AA ] ds YEbd EHS = 120, EF, ©Ev|e] EE2LE & 130 yERdT. AAo 204 SRBE
MAC control element HUE A8 4 JEE 3= U A&3FA k. 3A9F, MAC control element XH.UF:
LM EE AR Y Alo]=7F & 7ol WA MAC control elementE B Zo] Etla g},

I owjEol, B AA o= MAC control element HUTHE A= WA X7} AA 9 Alo]zr iy 2 Qv
MAC control element Rt= 43ttt 25 £33 AAX(Threshold)= = 12(b)oll YERH HF9} o] boundary
AR} A BRI

T 139 B AAde] ©dr]e] EERE YEidt. & 130 yEld wdrlE & 7o vERd ©Er]e] A% A
o] 5(703), &2 message AAF(704)E Taldle] $HE Ao]H(1301), H24 message AAFH(1302)E 13k

t}, o]s}, ttE HAwrs AwWItt. $AE Ao F(1301)= MAC control priority Bt} X3+ SRB =+ DRBZ
FAEA] ARE fdAstr] fete] AMgstE AAIAE A, AL, A4S 54 message AAFF(1302)2 =
itk £ message AAH-(1302)E $A3F= SRB T DRBY Ato]=7} AAXE &t3]sle=A oHE HAusiar,
AAXE 3t3|etar Y-S wWiwk MAC control element ETFE SRB %+ DRBE $-AMdte] £A31E2 £ wAAS
2kd sk

(AAd 5)

B AAd Y gdr]e EErE 229, B2 AeE vEd EEXE & 230 yEkdth AAlo 204 =,

MAC control element®} SRBO] $-HE91E& WEHIREE XAd o3& AAsI= WHS UERNIT. £ AA

ol e YEYARFEH A gle] $A-HE 2AsEs 52He vehdd,

(BEE)

T 228 B 2AAde] thir)e] BEEnE Uit ® 220 YERA ©hEdrE & 7o UERd wEr)e] FAR
A

p=x
(701), $HE AAHE(703), H2 message WA (704)E tlalsle] $215(2201), SHE Ao]F(2202), &4
message A F-(2203)E FH| g}, olsf, thE AwkS At}

FAR(220D) = FAR(701)9F 28] boundary HEE FAlE $AE AR (703)0] FA|3kE= Aol ol
MAC control element®} SRBY A< E AAS = o3 AHE AL AojF(2202)2 BT, o7]A,
MAC control element®} SRBY ¢-X<<=9S ZAAst=d L3 HAET VolPe 2 path switching Aol <93

A
T F 22T WolX = AH|AE
9 AHHolt,
LT xilOJT(zzoz) LHME A F(703)9F g FAF(2201) 4 FHE HEE 7%= SRBY MAC control
2

elemento] XS 222 A 42 FAl Message AAF(2203)7F FA HAIXE A5k

A=A, Handover7} 71 A= 9] Handover 1A, 7]1A=7t2] Handover 214
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o] PRt

%A Message AAHF(2203)= A% 101-‘%’—(2202)01] T o] WAX Y& A, T3, FHA
Message A3/d5-(2203)+= 4l #WAIAE AAdste aunit), $AE Ao]5(2202)0] A= 1S i),
(5E8%)

I 239] Handover completed &A1 wo] VoIPE AME3lal A=A o F-¢F, 7]|A =3t Handover 1A o H-E 7%
= SRB9} MAC Control element®] $X%=Z AAs+= 23S ek,

ST230101 4, ©71¢] E41 Message A F-(2203)0]4 71X =2 2] Handover completed] &2lo] 7AETH, 1
213, A1 Message AAAF(2203)E M E Ao]F(2202)0] $HE9o el sysic},

LT A o] F(2202)% ST230201 4 VolPE AM&3dtal QA o RS dehsit). ALE31A] g 7S ST2304 %
A

AgPslar, ARSI Y= AFoE ST2303e.2 Fssr). ST23030A4+= AE Ao]H-(2202)= o]H 3|9
Handover 7} 7]A=%F Handover€1#], 7]A]=+W Handover1 A S wtdlt}. ST2303904, 7]*X|=W Handover?l 7
$-oll = ST2304= M &3shar, 7]x]=r7tF Handover 9l 7490l ST2305%2 F 33k},

= Ao 2], NAC Control elementE $-AMstE Ao R AA3TE, 9o =2 ST23059) 4+, Handover completed]
A Aol =A7F H7] Wi, Handover completed §-Asl= ZAoZ AAS T, olg A= FH4l Message A5

ST23040 A= M= Ao} ¥ (2202)= Handover Complete *|¢lo] 9J&] dojub= path switching A o] FAll
o2
(2203)°ll FAH I, 541 Message AdH-(2203)= 1 AHE 722 $41 WAAE A},

TS, 2 AAdelME VolPE st 9l
control elemento] w3l priorityE H3}
Z4 Oi_‘: 1;]-1:!1—7]9/] ]%:_1;_7]_ HH]— ™ oQIE

=], 71X =7t Handover$1A| o¥-& 7|22 ©@E7]7} SRBe| MAC

A& YERNAINE, 1 o9 271S o] &3}

%dé} gl A3 e 5o A= ﬂa‘%%ﬂr. wE, o
B

fU rlr rlr

oAUl W3l Ale] WEe] AT ATl BRE $Ash, WEel Ash e Aol BRE S o
= A% med,
2 AAdelAE VolPE Wetn A oNE puss shiel AFom SAAW, vl 7]

il A
| 98 Aula7h gleA] R fdstel e Fgsith. RLCS UE AREshs DRB= A&=X &
oItk 21 wlEel, RLCO] UNE ARE-3H= DRB7F l=A] %8 ddv|jeos & 5 ot

N

e, AAo], 7 RIC IS AHg3ka 9l DRB7E oW 014 2
g, $HEsF W RLC UMS] DRBE o= Ze] SRBe| -4 %7l ARl el A% dud & Adn.

(Al 6)

2 A9 MAC AMBEFE e FAS & 274, @] 54 MeE e E5EE & 28 YEhdrh. 2 A
Al = @E7|7F A2aF 7)A = S48 RACH preambles A ®&l= 7 $-(non-dedicated RACH preamble
o] )l oj'A 7]A]xo] 1 WE& FEE=AE YERIT

7} 2@ 7)A| T $A18HE RACH preambles AESE A9, 7IX72 2 ©@E7]7} initial accessE
A, Handover complete®] H41& dst=x], 1 £<A7} RACH preamble(XE 1(a)ell YEH Messagel)S
= ¢ g Utk 1o, 7IAEe % 1(a)o] HERA Message3d] w-8o] FRAAE Message3
of <A HT}. o] wie shhe] TAZF ATk, ZAL, Message3ell MACS] 7} AMEE=A] of &
o2 Aol 7|, FAHoRE il tisle] 72bitse] FRE HUZIUS 9% 2lias
I= SHE, AP Bfole MACY surt E3hE A 94al, A4 RRC message’} E3HE A &
Handover complete <A1, UL/DL ®lo]¥ <A1 A oA MAC 0ﬂE17} ¥k, =3
& 5o 144bits®] AEE Rl glasrt 339 Afole 45, APEe] dfod=
A "ok 2 e, 71X T2 72bitsWe @Ev]o] dgek Ao, C 7t E3HE] 9L
a7 et

AL A7) Yste] B EF A (R2-080162: Message 3 encoding)ol A= T #l¢ke sfar Q).
(F At 1)

AW A Are B EFEF(TS36.321 V8.0.0: "Evolved Universal Terrestrial Radio Access(E-UTRA): Medium
Access Control (MAC) protocol specification")ol] 7]A o] = dA]e] MAC A B S (MAC sub-header)?] A
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2, AT 9+ LCID(Logical Channel IDentifier) < (LCID field)& AF&3}
= dlolgef &33= LCID, T+ MAC control elementol] 3]93l= LCIDS E9|
FAa2A, oo 93l FASFL FHS dolErt FIAE AHE 4 Q).

A F&o 7)Ao g FAZ S ML 5hitsel LCIDY AF9] 2bitsE o] &3ste] MAC &t]7} al—t— A,
AE Yeld Aoz, dF 5o AF9 2bits9 ghe] "11"2 FHo] & Agol= MAC g7 de AR
skaL, Z1oolgjef "00", "01", "10"¢] A= NMAC dH7F fl= Aew HAFse sHoR OI"C 7ot}
4%, AL B9 RRC message, = RRC CONNECTION REQUEST, RRC CONNECTION RE-ESTABLISHMENT REQUEST
o] AgoE= MFo 2bits?t RRC messageZ EF Message typeo] AMREHE Ao® mgdct. 1 ufid,
"00", "01", "10"¢] Aol RRCE  F4le wA]X]7F 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}.

A gQ
ol

o] A Ax2 LCIDE Yebd & e doo] Aol vk ok, @77t 222 7|5l FAlst
RACH preambled A&a= Aol 71A =0l thate] C-RNTIS 5A & dart i, 2 ARV 35 A 2o
otelt), 7 wjiol, C-RNTIZ *¥33}lE= MAC control elementZ $13}o] 32715 8719 LCIDE o ¢ks B Q 7}
o}, AR, AAZE C-RNTIS E£338HE MAC control element: 8/|%E A H A e Ao u#H 7] ufid
Zdglo] LCIDE o<kt Aoz HoHRL),

o714, MAC AEsdue] e JFo #sixx AEE ). &dd 9 (E(Extension) field) MAC A B3t 7}
g o]oX =X AAF-E YERH, "0"o]H TSl dlo]E X+ MAC control element”} £o17Fa, "1" o]® MAC
AREHE7E olojx= FHQl AL yERdtl. 549 NMAC BRI =T olojX= H9-2o FAdE = 269 YER
o} o7|AM, = 26(a)= &= 259 YERH o] A (L(Length) field) §lo] MAC AMEIETOZE MAC dHE +
date dolth. do] dHoldk Hule dlolE 9 Ato|=E YER Ao R o] o3 FAISS thE HolH HEe
MAC control element”} oJH X O ZRE A|&sl=X& ol= Ao] 7}&dttl. 3, MAC control elementi= O]
7b o2 A QA7) wiel] Heo] do] dagla, wI HFo| HolEk: thy dHolH Fo] 7] uwiiol

¥ i orr

_4&

)

ol "art glojxek. ma, o] gdodolE 2 HIF dom, 7hitse A(E 26(b))F 15bitse] H(%E
26(c))ol ATk, o47]A, 01 zo] AbRH A JEATF I G (F(Format) field)o® YehfRIT, w3k, ook
H]E(R(Reserved) bit)E §-9 E4S 9lste] onujaA Aojwo] it}

(Feh Ak 2)

FHA Ak T MAC &9 %“*(E 25(b) FF)& o]&eh= Folth. o] TR =, HZxO dof HES]
1bit7F MAC 3lE7F Ql=A o5 vebd Ao = ARgHTE. =, ghe] 0" o)W MAC 3lv7F 9lar, "1" oW NAC
o7t s o= A7t Eﬂoﬂﬂv} RRCOIA = &2 A7) bit7F "1"= ¥o] A7) wioll, Message type®] 28
o= "10"%} "11"wro] ARgE 4 9laL, "10"©] RRC CONNECTION REQUEST, "11"¢] RRC CONNECTION RE-
ESTABLISHMENT REQUESTS} & &Hejr} o).

o] 759 A= Message types B ARES7] wtoll, AlEA RRC messageE AYET F §le
o, LCIDEA] A3t 4= Q& HLE &ugle] AFEsHA 23, Eg AJFA RRC messages A3
Message typell AH&E 4 A& Y99S gHsl F+ Aol vpghA s},

(3 Al

T 279 ZAISE mRe} o] B AAdoAe] MAC sl T 5EAHL FFGGe] AT &Sk, 1 gkl
ola) MAC #TI7h A ARE FdrtsoeR dtan Qi Folth, o

AFols B4 MAC ABEHE AHEE ool AL 545
A "0" o % ko] slbe] MAC MBI R % AHg3lE o R : : =
o] "0"e] ® Af-ole MAC Y7t e AHeEA Ak, "1"o] ® A9l MAC Surt gle AeEA RRC
message @A) RRCZ 2] 3tc}. RRCOIA = 542_9] 2bitsE ] sto] wA|H o] AES gttt FAAQ] dE2A =,
"10"©] RRC CONNECTION REQUEST, "11"e] RRC CONNECTION RE-ESTABLISHMENT REQUESTS} %<& & ejo]t}.

10

Ao A= MAC dlH ] 2bitA] slFsls Aol MACLEA = AMEEA &2x o<F v|E T Ro|th, 1
of, o] % MACAIA &3S P& wjol] 1 ook HEE A3l Aol 7Fssid. T3, Jo2 ) RRC messages
7V Bovt 9 ASdE L HEE AREstE Blo] sbesith. FAIA o RE, MAC YTt deA oARE &
govtoz HiE Ao] ofyal, NMAC e HZ9 2bitsol dFateE FFGAR JeH|ES Hol "00"o2

|

i
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Aol NMAC FlE7F Sleo® #Hsth. ofofl 9J3), RRC messages L}E}Lﬂﬂ #8, "o1","10","11"e] AZFAE

APl Aol Jhestth, olE A B o E S MAC 3] 559 ¥ ol&gown, NACS

Z, ™= RRC message®| F7}ol t)-&3kar tt.

o3, & 285 HFZslo] B Aol mE dEv]e] H2S Ay,

ST280191 4, ©&7]+= Random Access ResponseZ &% Alo]=2E RIstt;, of7|A], 72bits Hu®= Ho] &
7 %o = ST28030.2 A Fe}, 72bitsyt sEE A% Z e

HIEL O_YL

A o = ST2804& R agr}. ST28040 4, ©E7]E= 5%

& e ARAES dsteA, L olQjIAE wudt. S, 4= MAC St E AMESHA €A, AMgseEAE
derditl. o)7)4, NAC dlHE AMgele A$-ole ST2805%2 A slal, AFRdlA] FE A $olE S128060.2 3 B
sk}, ST2805= 3t Ao gloja, w77} RACH T gEsS 222 A¥stE 4$(=, Non-dedicated
RACH preamble)2] 7-9-oll= ST2806°.2 F&3tar, 7]A| =4l = RACH preambles ©]&3l= 9ol ST28032

= g,

ST280391 M &=, @27 B4 C 3ldE AM&sto]l 41 dolg e A4S dsirt. gk
w7]= NAC sllde] Hzx9 %‘f%}"é%ﬂﬂ "0"o] HEE FA dlolHe S it} o] uje
% 29(c),(d), (e), (ol YeERATE. =& LCIDY A9 45 = 300 Yebdc).

% 29(c)&= C-RNTIRES $418ta Qe Ag-oltk. o7|A], 40bits 5 16bits7} C-RNTIZA AlE¥Ha, g
24bits7} padding@e.® o] gvf. 1 wj&Foll, C-RNTI®} paddinge] &1+ AL vERA LCID(E 309 11000)
7} o7l M= Bt}

X 29(d)& C-RNTIS} BSRES FA4lshe] i1, C-RNTISF BSRe] &tk
71 Eojztth. o], BSRe| A=W AZIYEHTULE SAHE

b
=

, ST2806° M=, ©
MAC 3l FdelE

Lrﬁ

l'N

%= 29(e)x= C-RNTI®} DCCH(Dedicated Control Channel)E <$A13Fal Ut} o7]A, DCCHE A<«3 SRBY
Logical channel®A4¢] WA o|m high priority SRB®} low priority SRBZ UFolx A= AI wzriA =
DCCHEAM &= B4 vrolx] 9dth. LCIDS Ao 2A&, C-RNTI®} high priority SRB7} ol FAF = AR 1

Bl AvkS AHosle A% 7besta, doew C—RNTIQ} low priority SRB7} o] &Alg= Aoz Uehj=
A 2346}% AZ 7Festa, 4E%S Aosto= FHsit. = 3094w FEFol AHoHE odF YeRAG.
aga, AAR A8 DOCHel whet LCIDE A3 (% 309 11010 ¥+ 11011).

% 29(f)+= C-RNTIS} CQIE $418kar itk 1 dwi<zoll, C-RNTI®F CQI7F 9 &= AS vEkd LCID(E 309
11100) 7} o3 7]ol A= Eof7iT).

ST2807° A=, ©E7]= MAC 3l glo]l HMAIAE SAlgth, 1 wfe] $41 dHolE ] o7} = 29(a), (b)ol 22t &
AEA, AREAZA A E o] Utk ESH, Message type ©]9]9] AR ol A E thE xS T

AAleje] E2tel] o3|, LCIDEA Ao

s J= HAE &dglo]l ALEsA] Za, T3 AJEA RRC message
Aot =% Message typeoll AH&E

=
Feg Bustel i Aol st

3, o]ide] AweldE C-RNTIS T2 AR S 23S LCIDS AoF dF YehldAR, 2 o9 it
aH g, G@7)7F RACH ZJES 22 Aald B, 71352 2 GH7]7} Message3oll Al C-RNTIS

Aol dFdE ¢ At I wEo, @77} RACH ZHPES 222 AE3E o= 4 MAC dlH 9
1= 7oz A5, C-RTI9 U2 FRE 2331 LCIDE AT Far) glojxid,
o & L‘rE}ﬂD} % 31(a)v= C-RNTI®Fo] 5o 9lo] Y™ A|7} padding®. 2 o] U=
LCIDZA paddings YEFd LCIDE ©H7|= xd3th. 7|A =2, @ab7|7} RACH =] 3)
o=, 4 MAC 3lltje] %o C-RNTIE Sl 3lo] &&x] 7] witol, C-RNTIZF MAC
7} paddinge]gta s)Asl= A o) 7}%]4@;} a 9)eo] AelAE & 31(b),(c),(d)e] Y
A&y, 7] =& C-RNTIZF 1o, 2 3 LCIDE Yeld ARy H7le Zoz 3§

e
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[0193]

[0194]

[0195]

NAZ So8A o] &7}53IT}.

701,2201 =A%

702,1101 4% table’-
703,1001,1301,1701,2202 X% o]
704,1002,1302,2203 %41 message AJAdH-
705 SRB A -

706 DRB A4 -

707 W5

708 NAC 1. A%

709 FAIH-

44

k1

H1

F1

ZIHSd 10-2018-0098696

MAC AjA B =S dete] o' ARE FANAAE AFEA AT 5 = $4 G2

[ e |

1eNB1

| UE | eNB

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

EH2

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.

‘ UE [ | Source cell | | Target cell
‘ Handaver command
(dedicated preamble assignment)
Random access preamble o
P Random access response -
Handover complete »

{a) Handover complete Rl

Message 0: RA preamble assignment
(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 | | eNB |
¢ PDCCH (L1/2 contral channe) and possibly MAG

control element

Random access preamble

Random access response

M EX
(BSR, CQl and so on)

(b) DL data resuming
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£33
1 e S  m S
LeiD 'EtRlREOcH LoD 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 JHE 2=
Lon/E/R/R/FL M ELSIE Lom/e/rReL M BB
I | 1 | | 1 | I {
r T T T T T Ll T 1
LoD | E | R|R |0ot1

Lem/erR/R A B oIl

LCID/E/R/R LCIVE/R/R/F/L | LCID/E/R/R/F/L .. | LOI/E/R/R/F/L | LCIO/E/R/R padding
sub—hoader sub—header sub—header sub-hesader sub—hesder
MAG Control | MAG Control | ? )
MAG header cloment 1 | elamant2 | MACSDU | = | MACSDU | Padding (opt
- MAC payload >
Ry P

(Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bit8,
I T ¥ 1 ¥ ¥ 1 Ll Ll

E ] Ism ] SN

Data

RLCUMY a4
(short SN: 5bit)

Bit1,Bit2 Bit3 Bit4 BitS Bit6 Bit7 Bits
RiJR [Rt | [s] [ET s
SN
Data

RLC UMl G724
(short SN: 10bit)

Oct 1
Oct 2
e Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bits
r T T T T & i | 1 1
D/c]RFE][ P [ s [JEJ] N Oct 1
SN Oct 2
Data Oct 3
OctN
vl RLC AMS! BICI2 4
Oct 2
Qct 3
Oct N

_20_
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k1
N2
%))

IBi'c1 'Bit2IBi‘t3IBit4lBit5{Bit6|Bit7lBitS{
T L T el T - : T

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

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

PDCP Sequence Number (cont) Oct 2
R R R PDCP Sequence Number Oct 1
Data Oct 3
Data Oct 2
MAC ;)ct = user plane radio bearer ©| ol 2 &
(long SN; 12bits)
MAG (contd) [l
MAG (contd) et
MAC (contd) Qct N ]B't 14 Bt 24 B %|.Bi,t.4,1 Bit 5| Bt | Bit,?,[_sit,s, i
Signalling rat:i;:gaer‘_).l 6||)|:‘| -4 D/C PDCP Sequence Number Oct 1
message

Data Oct 2

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

EH6
——————— boundaryl ﬁ UE eNB
1. GrRNTT RRGC Connection Reconfiguration
IR T EpUES— boundary?2 (Channel configuration, boundary info(2or3bits), ... )
5}
°
L [2BSR PO mm——
_-é' _______ boundary3 RRC Connection Reconfiguration Complete
S |sca
b
B s i o boundary4 .
4, ..
% LT s G ANZRY ALY
EH7
702: '
LU table 8
701: > 703:
ko — RECH O
70%5:
SRB A4S L / 7c'4
—Pp- s : .
707: # Al message B A70|9;=,

_J_> HH S My saE
706: j

DRBMH S R

708:
» MAC 85 -~
445
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k1
N2
(o'}

UE Source ceHI ; Target cell

ST8-1: RRC Connection Reconfiguration
(Channel configuration, boundary info(20r3bits), ... )
ST8-2: RRC Connection Reconfiguration Complete
A AN A
NS NS N
ST8~-3; Handover command
e (dedicated preamble assignment)
ST8-4: Random access preamble )
PR ST8-5: Random access response
(resource allocation)
ST8-6:R2EEE J|I=2
Handover complete == BSR
" ST8-7. PDCCH
< :
(resource allocation)
ST8-8.RHTE JEE
Handover complete == BSR
EH9
——————— boundary B UE eNB
1. C-RNTI RRC Connection Reconfiguration
, [T Sl boundary2 (Channel configuration, boundary info for handover
o complete, boundary info for UL, data resuming, ... )
T |2BsR ? mm——
é‘ ——————— boundaryd RRC Connection Reconfiguration Complete
g 3. cal
o
boundary4 .
4 .
Y

(a) MAC control elements

o] @H A9 b)FAB L AIQLES

EHI0
702
ST tadle 8
i
701: 1001:
g L& =R OISR
705:
SRB Y 4% / Y
707 J_tmn' ) = | 709:
e HEHE < Moy Tl saw
706: __J
DRB &4
708:
—p  MAC AE
My
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EHII
1101:
P table
701: 1001:
s SECHOIS
705: 1
SRB M4 & —|_> Y _J
707: <[ ﬁ'rggi'sage ~ 709:
—» HEHE |- MA D T sam
706: [
DRB 44 %
708: J
MAC 3 &
= ER
EHI2
——————— boundaryl N UE eNB
1. G-RNTI " RRC Gonnection Reconfiguration
by [ o boundary? (Channe_:‘;\;onf}':gl’:;afticn, boundary info(Z)oerits).
reshold for message size, ...
T |2.BSR >¢:::::::::j g
[«]
é‘ _______ boundary3 RRC Connection Reconfiguration Complete
—
o 3. CQI
e
Lol TSI boundary4 .,
4. ..

(a) MAC control elements

ol 2xdag (b)) AHAEC ALY

EH13
702:
QN table R
701: »- 1301:
A |I=l - -
TET UE HAHE
705: L
SRBM &S L Y 1352.
> 707: < PV ) [ - 709:
e HUHF MAHE SpE
706: ;]
DREMAS _
708:
B MAC EH
HeL
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k1
g

14

NB MME

c
m
®

g NAS < NAS

RR

PDCP

PDCP

PDCP

RLGC RLC

RLC

il
ik}
e

4

MAC . MAC

MAC

i & >

L1

:
H
:

(a) use plane (5 DRB)C] T2 EZE AEH (b)control plane (= SRB)O] I 2 EZ AEH
EH15
30
HER3
Path before path switching SE|E Path after path switching

\\‘ B

' %

Source Target
eNB eNB

UE

EHI6
UE eNB
N
1. C-RNTI RRC Connection Reconfiguration
< (Channel configuration, priority for C-RNTI (1),
§ L priority for BSR (3), priority for CQ1 (3), ...)
S | 2. SRB (high) /
_.a‘ > RRC Connection Reconfiguration Complete
&
e
O |aBsRcal
—/

\J

al
(82 HAD oony stements . SRB ®FHUZR ALY
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EHI7
701: B 1701:
FAE LHE HOHE
708 | B
SRBAI& ) J 72)!4
7_07;, - » S ‘me;sage R A709‘:='
HH2 A F ]
706; —T
DRB 44 % -
708:
- MACEE
MEL
EHI8
1. C-RNTI 000 |RRC message is higher than priority1
2. BSR 001 |RRC message is between priority 1 and 2
3. CQl 010 |RRC message is between priority 2 and 3
N. xxx 111 |RRC message is lower than priority N
(a)MAC control elements & T (a)3bits®! FR2 FAHFHEL O
table2| Of
EH19

UE ‘ eNB

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

S$T8-2: RRC Connection Reconfiguration Complete

N

)/ DRX

ST8-4: Random access preamble

)
«C

A

ST8-5: Random access response
(resource allocation)

STI9-1: R E JE=2
Measurement report £ = BSR
ST19-2: PDCCH
(resource allocation)
ST19-3: RHEE JI=E2
Measurement report == BSR
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EH20
UE Source cell } ! Target cell
| ST8-1: RRC Gonnection Reconfiguration
boundary 3 H 5 AL Al ( - (Channel configuration, boundary info(Zor3bits), ... )
ST8-2: RRC Connection Reconfiguration Complete
' N ™
Temporary boundary® & 1 < ‘ ST20-1: Handove:r command
= AFRINAI ( (dedicated preamble assignment, temporary
boundary info (20r3bits))
Handover complete Jt 2521 ST8-4: Random access preamble
S20tH (ST8-10IA2
boundary HHE AFZ AN, S8T8-5: Random access response
SABIEA ROH HS (resource allocation)
temporary boundary 32 S AL8 ST8-6: RUEE J=2 ]
Handover complete £ = BSR
Haniover complete I ST8-7: PDCCH (resource allocation)
Jt SME=0HY | STS- <
o AH=
10142 boundaryHEE ST8-8 OHEE J|E2
AS M A = LE
Handover complete = BSR
EH21
-_—————— boundary1 UE eNB
1. G-RNTI RRC Connection Reconfiguration
e e boundary2 (Channel configuration, boundary info(2or3bits) for
2 5 i C::,’J:: persistent scheduling, ..)
o .
(o]
4? _______ boundary3 RRC Connection Reconfiguration Complete
el 3. GQl
A
N Y boundary4
4, .

{a) MAC control elements

ol exdag BYHABEL AL

ZEWH22
220t: 2202:
A2 QHE HOE

708;
SRB M AE | A4 _!
- 2203:

707: &4l messag i
=

HTH = pripoyen
06 | T ™
L

DRB 442 |
L 708:
» MACEHY

dg 5

Y
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ST2301J| A3 229
Handover Complete
Solgu

ST2302:
HI )| = VoIPE AS
2

T2303:J| K| = 2F
Handover?

ZIHSd 10-2018-0098696

N
N
ST2304: ST2305:
SRBE [} BSR. CQIE & SRBEBSR, CQIE [} 4
EH2d
UE eNB [ UE | |__eNB |
N STZQOJ R?pdqrq access preamble Y S8T2401: Random access preamble
ST2402: Random access response ST2402: Random access response
: - :
(resource allocation) (resource allocation)
ST2403a: RRC Connection request ST2403b: RRC Connectia:\ Re-establishment
» request
ST2404b: RRC Connection Re-establishment
{boundary info)
S§T2405: PDCCH
(resource allocation}

ST2404a: RRC Connection setup
(boundary info)

S8T2405: PDCCH
(resource allocation)

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

Complete

ST2406a: QA TS I X2
BSRE =CQI £ = RRC Connection setup complete

(a) RRC connection establishment procedure

s

T
Qct 1

LCID

(a)& X 2] MAC sub header 714

(b) RRC Connection Re—establishment procedure

Oct 1

LCID

.

0
HL

(b) MAC sub header 2 & 9|
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A (=0 R R

LCID E |
e Lﬂzl " J F

LCID=AZ LtEHH MAC RIO|

LCID=B2 LtEtY MACKIOl E& GIOIE

()L field 810] MAC sub header® 22 MAC

i LCID ’ ’ ’ ‘ LCID i
5 E|R|R : R iR
(=A) =4 ; :
F L F ; L
ko ‘ E ] R ‘ R L
T ‘ T
Lcm | E ; R

LOID=AZ UEHY MAC ROl & 0l e

LCID=AZ LIEHY MAC HIO £& Gl0/E

LCID=BZ LtEtH MAC MO £= Gl0lH

LCID=BZ LtEtH MAC HIO| £ GIOIE

header® 74
(b)L field $(7bit)2l MAC sub headere} L field
80| MAC sub headert 2 MAC header® 4
{c) L fleld R (15bit)2] MAC sub headerg} L field
&0l MAC sub header®t 22 MAC header® 74
EH27
]
E R R LCID Oct 1
ErH28
ST2801: Message2(Random
Access Response) 441
2802: & ;
HIOIE Q] ALOIZTt 72bits ECH N

21

y

ST2804: S& %
TE NEH?

ST2805: Non—dedicated
RACH preamble?

Y

ST2803: MACDOIL E
SAUZE A8 S
OOl &4

Y
$T2806: MAC oll 12| St&
gog “0"2% o= #e
LHOL A &AICI0IE &4

§T2807: MAG ol (4 8101
SAHOIH &4
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=29
e NN ML NS TR MR |
Messaze Reserve ! Establishment cause

type(=10) |
5-TMSI
$-TMSI
S-TMSI
S-TMSI
S-TMSI

(a) RRC Connection Request

4

1
E|R|R LCID
& | GO | &0 ({for C-RNTI+Padding)
C-RNTI
C-RNTI
Padding (2d4bits)
(c) Only C—-RNTI
| | | | I | I {
| } . } } | } | {
E|lrR]|R LCID
=0 | = | o (for C-RNTI+DCCH)
G-RNTI(
G-RNTI

DCCH (24bits)

Oct ¥

Oct 2

Qct 3

Oct 4

Oct §

Qct §

Oct 1

Oct 2

Qct 3

Oct 4

Oct §

Oct §

Oct 1

Oct 2

Oct 3

Oct 4

Oct 5

Oct §

(e) C-RNTI + DCCH e.g. for UL data resuming
and handover (if DCGH (i.e. SRB) is prioritized)

cal

A

fores e oo fpommoghimesipmno

Message 1ol
ve | Cell
type(=11) Rager | o

0id Cell ID

G-RNT1

C-RNT1

MAC-1

MAG-1

{(b) RRC Connection Re-estblishment

E|R|[R LCID
) | =0 | 0 (for C-RNTI+BSR)
C-RNTI
G-RNT!
- : Buffer
Buffer Size #1 \ Size #2
Buffer Siza #2 ‘ Buffer Size #3
i Buffer B
L Size #3 l Buffer Size #4

Oct1

Oct 2

Oct 3

Oct 4

Oct 5

Oct 6

Oct 1

Oct 2

Oct 3

Oct 4

Oct §

Oct 6

(d) C~RNTI + BSR e.g. for UL data resuming and

handover (if BSR is prioritized)

E R R LCID
= G0 | 0 (for C-RNTI+CQD)
C~RNTI
C-RNTI
P
CQI(14bit?) + padding (10bit?)
o

Oct 1

Oct 2

Oct 3

Oct 4

Oct §

Oct §

(f) C~RNTI + CQl eg. for DL. data resuming

EH30
index LCID value

00000-yyyyy Identity of the logical channel
yyyyy-10111 reserved
11000 C-RNTI
11001 C-RNT! + 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
11111 Padding

_29_
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Er31

t 4 1 1 1 1 1

b 1 + + t } +
E R R Lcio
0 | o | = (for Padding}

C-RNT1
C-RNTI
Padding (24bits)
(a) Only C-RNT!

b { } } +—1 |
ElrR|[R]|] b’
=0 |0 | = (for DCCH)

G-RNTI
C-RNTI

DCCH (24bits)

Oct |
Oct 2
Oct 3
Oct 4
oct5 BSR

Oct 6

Oct 1
Oct 2
Oct 3
Oct 4
octs C¥

Oct &

(c) C~-RNTI + DCCH e.g. for UL data resuming
and handover (if DCCH (i.e. SRB) is prioritized)

R R LCID
&0) | (0 | GO {for BSR)
C~-RNTI
C-RNTI
" | Buffer
= Buffer Size #1 i Size #2
< Buffer Size #2 ’ Buffer Size #3
Buffer ; T
L Size #3 Buffer Size #4

Qct 1

Oct 2

Oct 3

Qct 4

Oct §

Oct &

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

handover (if BSR is prioritized)

R [ oo
r | o (for CQD

C-RNTI

G-RNTI

GQI (14bit?) + padding (10bit?)

Oct 1

Oct 2

Oct 3

Oct 4

Oct 5

Oct 6

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