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1o
oM,
N
ol
fz
rEI
o

b
pass

A7) FAC) mEW, Ao nESE JAC AoFRY] AAE 44T
()

wek, 2 o] J)A2S RACH ZEA AL AFgolfo] WE A7 MAC AloJARY SHEE Ay B4 vy 2
FAs= Aoltt
P\

EF, B owge] /R £ WA Abo]=sh £H Al =RUE 2 A= A7) MAC AolHRE ¢
M7= o]t}

ygol g7

oo B4 whdvle] whEW, MAC Al 949k, DRB B SRBel AP EH JE $ALEE HugoR
A,ooEl ARE FATAE AFEA AT 5 A "ok m=3, 2 g o] v)x] Sl wpEw, NAC Ao} A Kol
FAEE dgste] MAC AR SARE B4 gEV|2 $43517] wFe, T4 @7l o' JrE FA
A5 AfraA A 5 AA Hrt.
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[0072]
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% 2+ Handover complete %4l % DL data resuming®] procedureZ YEld Z=wolt},
= 32 Message32] MACY &l FA4& yeld =wolt),
= 4% Message32] RLCY &l 7A4& yebd =wolt),

H
ol
i

Message3®] PDCP9] &t TA4< vebd &dolth,
2ok o] Axe] 2¢] /fdS vebd =wolt),

AN 2o e wEv)e BEEo,

H
(@)}
flo
f
i

H
e
flo

T
i)
o,
{0

Lo

H
oo
flo

T
i)
o,
lo

A d 20 WE procedure] FAAE YElA Z=Holt),
Al 39 S e =t
o] AAlof 30 wE whbr]e] EE ol

A Ao 30ﬂH MAC control element®] $-41<=9] Z}AE RACH procedure® A}&o]fwic} ulit
gk =¥olt},

of AAe] 49 MdS vEbd m=delrt
o] AAld 4o w2 Tr]o] EFEolt),

14+ Message39] protocol® TAS YEd Zwo|t},

H
©
i
f

bl

Lo

H
5
flo
e

=13
=

o

vy

&7

i

— Lo

l
tlo rlo
m

H

12

i
e
3

K
g

H
%
flo

L

H

T 155 HEYAZFY 7|45 Core network?] entityete] #AIS vepdl ot

T 162 E o] AAlo] 104 MAC control elementt@}t} priorityE AA43te /s vehd Zwolt)

T 178 B oayo] AAld 1o wE gir)e] BErolt},

T 182 I whgo] AAld 20142 MAC control element®] $-A1%9] table, boundary X9 <& uehd =W
ojt}.

T 19 B o Ao 204 7] Fo] Tkr]e] ~FEE nHE wo] F2E YERH EHo|t

A e 204 LAF O & prioritys WA T3S yeld =wHo|t),

T 218 2 ukgol AA]o 301]/\1 semi-persistent schedulings ©]-&3dle] 4418t 9o A83l= boundary
ARE @y $A8E WHS YelW o),

2
2

%= 24% B odbgo] AAld 2004 ©E7]7) initial access(Z %), Radio link failure recovery(A H&E)&
A5

o 5L e =olt,
Al ARG E = MAC A Ral el T L Elelth,
Ak 10] wE NAC ABslEe] T4% b mwolt),

A6 6ol wHE NAC ABslEe] F4% e =v

o Lo

H
[N}
=
flo
e
i)
o,
1o

ot}

288 2 o] AAle 6o wE whdr]e] HA /e E JERH EHolt),

T 20% ¥ byl Al 6o wE NAC sl el FA S vebd =wolt),

T 302 H ko] AAle] 6o whE LCIDS] A o5 uEhd Zwlolt),
%318 B ko] Al o] wE MAC dltle] e A S ekl =woelt),

gy e Al et AL Y&
olsl, 71A =3} ©@E7]7} RACH procedure®] Al kA, FAlshs HolE o] $HALEE A3 = o& AWt
wal, 317] ZF AAxdE &= 1] YERA non-dedicated RACH preamble®] 7% % dedicated RACH preamble®] 7
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]
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SRB(signalling radio bearer: #|o] wWA]X|Ql RRC messageE +WF3}7] 93t bearer), DRB(user plane radio
bearer/data radio bearer: Ho|ElE W3}7] 93 bearer)t 242t M =(priority)E 7FAaL ATk, dAAj9
SRBZAM = A7} 3 RRC messages HW7] 913+ high priority SRB(SRB2)$} 5742 SRBZAQ] prioritys
Zb= low priority SRB(SRB1)7} RRC_CONNECTEDS] ©+&t7|7} ZA&}7] $)38le] &A)ghcl. w3h, initial access,
Radio link failure recovery ‘&©2 RRC_CONNECTEDZ ©@Z7]7} o]&38}7]17b%1 2] RRC messageS -4WH3l7] $18h
o] thE SRB(SRBO)7F Ae]&o] gitt. DRBEAI=, WE7|7} AREShe AR| 2o wel F:71E 1, dF E9] VolP&
$ 35 DRB, web browsingS ¢+ DRB, email®] F1¥SS 9% DRB o] AAHAL).

o714, T@E7)7} o] bearerE HAEHE FLAE 7%
4E o] . 7|24 o= SRBE DRBEU} ¥ - 2t
(time critical) AB]2=E 93t bearerdF&H =& $A4=

AE7F e E.

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

FZo A Aol §= YEZ priority7} bearervith A
=k ®g, DRB FellAl= A gk 2 7F dA %
gzt o wEel, A7) deAE shr)e e ¢

of

H A oo A= SRB, DRB®} L3 == MAC control element®}t} priorityES A3}, 1 /S & 169
B}, o] ZdHe] Yehd Ad o], oE &Y, prioritye] ko] 1-87FA] Qo™ 1o] Ad =2 Ffl, MAC
control elementol]A A|Y AE7} ot 185+ C-RNTIE 4% 1, o8 $AE7F oo 18 %= BSR,

Wl & $4% 302 445 o] nedd.

o 7] A], high priority SRBY] $-A %7} 22 % A9, C-RNTI9e] high priority SRB Br% $AEct}. o]
gt Fxto] o3, ddvlo] oH ARE FAALAE AFFA A 5 UA Hr.

¢

FAHoZ=, @7 7F VolPE AHEEHe] path switchings W27 3 Fa7F gl= 4 9ol& BSR ®UhE high
priority SRBS] $XAEE =/ st Aol PG, XS, 9O = path switchings WEA & Hart §lo]
G717 A a lE buffer ElE wEA »elslar 42 7-9-9l& BSRE high priority SRB HUu%E $XAEE
Fol& o] 7hesslitt.

(555%)

17 2 oUyel gurle BEEE vehith, £ 179 tebd B4 dwrli £AR(70D%, SRR
(705)<}, DRB AAAF-(706)<}, A% AAF-(1701)<F, F4l message AAAH-(704)<F, HIHKF-(707)<}, MAC FH
WAYR(T08)Sh, SAN-(709)F FUIFT, 2 ol FREA, G sk et

(701) 2 21524, 7|Axo 25 H HAAE 408t} F415(701)+= MAC control element®}the] A%
FAlEte] AR AOF(1701) 2 BlTh, TS, FAF(70D) T ©SE7|7F FA8E WAIA] Alo]l2E FH Y F
Al message AAF-(704) 2 BT}k, (705)E SRB A F-224 ) RRC message, NAS message 52 SRBE ©]-&3}o
FA s WA A2 S ek, (706)2 DRB A F-ZA4, user plane UloJE]Q] ZAS et}

il

(1701)2 A= AojF-2 A, F25(701) 2H-E MAC control elementv}tte] -4 =g FAIg, A% Ao 5
(1701)%= MAC control elementw}DM A=l 74 DRB, SRBel ¥l = A%kl &), "C-RNTI > SRB
> BSR > CQI > DRB" X+= "C-RNTI > high priority SRB > BSR > low priority SRB > CQI > DRB"<¢} Z-2 MAC
control element®} SRBS] o] #WAE At} ag]a, A% AoF(1701) = 2 AHE o] &3l £
message AAF-(704)°l, priority’} =& ARE WA FAEE $4 HAIRAE 2HAdstAl Ao gt

(704) = FA message AAREA], $AE AR(170D)ZREHY AL AR FARL(701)ZHEY F4 o
A2l Aol Z25 7R FA HAIXE ZAdS. 541 message AAFF-(704) = —rEO} MAC AHE ABAHF(708)
/] MAC control elementS F3lal, $417Fs3F bearer® 1 42 B (707)0 EA3}aL, B HYF(707)) A
SRB = DRBS] #2418 ARE FHs = A% et}

(707)& v HF-2ZA4, SRB AAH-(705)9} DRB AAF(706)Z2H-E 9] AHE FA8laL, 44 message JAH(70
4)9] XA Wt 441 message A F(704) 2 F A3

(708)& MAC AR AAREZA MAC control elementZ AA3tiL, 441 message AAAF(704)0] Zx|3c). A
AogE= MAC AR ABAR(708)E C-RNTIS £41& o7t 9L wols £ message AAAF-(704)0] C-RNTI=
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[0087]

[0088]

[0089]

[0090]

[0091]

[0092]
[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
[0102]

[0103]
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o}, E3E, MAC AX AAF(708)F BSRES 418t Hart 908 uols HHE(707)2] AW ZHE BSRS XA,
= Soltk. (709)E $AE2A, £ message AAAF(704)04 ZAIZE HAAZ VAo R FAEE A

o] Al npe} o],  Axfeo] m=W, NAC control elementwtth ZA+FA priorityE A8 & 7] o
ioll, RACH procedure®] Message3olA $-A3te] 71A]=tol] 418 HolHE B4l An]29 W§ouy A3t we}
s
A

ds] A = At

(AAd 2)
2 2AAd9] JidS YeEhd EHS T 6o, T dEv|e] E5EE & 7, 2 549 procedured] FAHE =
8o ERATE.

Ao 1o]4E MAC control element®}t} A& prioritys AR & AEZ ddrh. shAwk, Ao 19
WAl A= 7R To] dErlol] et prioritye] AAE dstE Al1d®H (signalling) ] 2M 3| =(overhead) 7}

o Wl FA7E EAG. & AA] ool A= MAC control elementWol A o] $-H=E wlg] Aste] FiL,
SRBol| ti3le] & $XHEE JFA= MAC control element®} W& X9l MAC control element®] Z37
ARGz, A7 FAE sdect. o 8 E = 69 vERdT.

~~
o
e}
=
=)
o
o
—
<
N~—
rEI
tlo

= 6(a)9} #o], MAC control elementi MAC control elementfollAe] $-HMEE AAITE, oA EF3 59

Ab¥(spec) To2 tAste Zlo] IHEI, BHi HH Fog FASE AL Fibstar, JIH RRC message® B

Y Fasi), 2 AAjddAs 38 59 Al (spec) To2 A3 e oo #ele] Aty aa, AA

e A2, SRB HUE =& $X4%7F =+ MAC control element$} W2 $-XA%7F == MAC control element2]

AAltt, FAHoZE, = 6(a)9 oA boundary 1-4% o= AE AAS=E ZHeo] "k, o] w9

signalling o7} & 6(b)oltt. E3k, & 6(b)oll YEld #+2 = 1(a)d YERd
=

ol

=
@
1]
1]
o
[oje}
@
.
o
o
=
>
>
i
+

TAAH o 2= boundary27t XA AE Aol a9 2 priorityd] #£2
C-RNTI > SRB > BSR > CQI > DRB

23 = SRBEA dZH oz 9 A9, MAC control element® $A%EZ high priority SRB& ®|nls}
of AAshs Ak advt. 187 Bl sbrler 2ol Hnth

7o) YEbd @2v)E ® 170] dEbd gdv]e] M A
table¥-(702)2 FnH|3T}, 2z} Reo == 3

HAE tabled(702)= % 6(a)ol] YFEFW MAC control elementld] 9% HARE HFA|5te] T, 1AL

[e]
TR
ALk Ao (703) 0l EA 8= e stal At

AT AF-(703)= FAF-(701) ZH-E1 9] boundary ARt $AE tableF(702) ZF-E12] $XAE tabled AR
o whg}, "C-RNTI > SRB > BSR > CQI > DRB" H+ "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
AE o] gsle] FA message AAF-(704)90, priority’} & AHEE WA FAAI|E=2 Aodit),

(A 2)

B owgel $3¢ £ 7, £ 8

i =2 0 -

Z&to] Aty 3k, = 82 handover £419] procedure?] A oo},

o
ikl

T 8ol Z=AIgE nRe} o] WA 71X = (Source cell)olA] ©Z7](UE)E boundary X7} A H(ST8-1: RRC
CONNECTION RECONFIGURATION message). ©] boundary Xz FAIF(701)elA] 215 a1, A% AlojF-(703) =
Foh. AT AoF(703)= ST8-1914 <=AlE boundary AHHe, $AE tableF(702)0] FAHo e =
6(a)ell 71AE MAC control element2] A& UEMH tableolZte F719 HHZHE MAC control element
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[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]
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o] $XTo ARE AETh $ALE AAF(703)= olHE FAl Message AHAAF(704) 2 AL},

s, 520 message AT (704) oA ZHAdH ST8-140 tigh &9 WAIA7F @] o] FAF(709) A 7R Fo =
S A ETH(ST8-2: RRC CONNECTION RECONFIGURATION COMPLETE message).

aea, 71X =2 @27)el Handover? A& §X]$}(ST8-3: Handover Command message). ZLzlel whe} @&
7]+ handover& AAIstt}. HEg, o] AEge dubdQl o R, B wygytes AR dAE 9A 7] wiEe,
As A,

w3k, Handover Command, Handover Complete messaget™ 21zt 71A1=ro] ©@Et7]el] Handover & A|A|3F= WA|A],
G277 7)Aol Handovere] €2E el wWAx|e] FAH o2 E-UTRA/E-UTRAN® A= RRC CONNECTION
RECONFIGURATION message, RRC CONNECTION RECONFIGURATION COMPLETE message’} Z+zt AF&F T},

ST8-32] 3o AA %+ ST8-4: Random Access preamble, ST8-5: Random Access responser 249l RACH
procedureZ2A] o 7)o A= AAEH AHS AeFsitt. ST8-59 &, $41 message AAH-(704)= ST8-5ol A 43 3k
Yhs dFHRE 7122 Message3ol A2l message sizeE AL, ©] message sizet FTAIF-(701)ollA FA1
message AAH-(704) 2 WU},

o714, Handover complete$} BSRe] 4&%S Hula AL A5, srle] wAIX]o] &
o= priorityol & A=%S XX E AAHSA ol 5, BSR > SRBEZ Ho| 3l
BSR < SRBZ =] 9lo™ Handover complete® $-X3&}A Hrf. I wjFel, A% =

Lol wel, ST8-6, ST8-8o4 Xl -&o] Handover complete’} €] BSRe] Ex] ul¥ A #c},

MAC control element®] table, boundary X< dE = 18(a),(b)o] ztz+ vebyitt. o]} Zo], MAC control
element?] $XEE table® 7FA™, RRC message?] X %(high priority SRBYFC.Z% FWhslal, low
priority SRB&} Fboll M= Fubslal, low priority SRBRFC. 2% FHM)7} boundary HEE X 7| wj&o] %
Aske E-E& Alojste Aol 7Hssltt.

thell, 7IA=e] oA o] boundary HARE AAI=A ] diste] Awgtt. H<eg vkl 2ol Handover
Complete message?] $Al AL networkZ 9] Path 2] A S Lot} o] Path Ao AH9] dg¢S A
Al v A2 A& npep go] 9 7IA Tl A Handoverd 2] 7|27 o2 do]He A4S Y3 &&= VolP9+
2 HEEq] Auj2zo|t),

of @&rle] ARE Fat=t,

EG, wuvlel W AEsk WEs) Ae Auls, MES] ofde Ausst aedd. odF EW, VoIP Fo
Aulzel e Ms Ade 2w WEeA v, a6l veld wload® Wekt Al ww e 2
WEahs ol el

Somiel, WESY] ofele AMAmE @sa i 9ol BRe $HEE WA, o WMES] A
Aulsg et e Aot BRe SAES Eolt o] nuth odd Fael o, v £a%

q

W

wal, B AAld o A= MAC control elemente] ™ ale] 3Fite] boundary™Hs AAsE oS veEIAA T, AH
3t boundarys €l AE 7bsdlth. FAHSEE, high priority SRBOl tigt boundary(elE& W X 6
(a)2] boundary2)9} low priority SRBoll th3l boundary(elE EW X 6(a)9] boundary3)E A 3FaL, "C-RNTI
> high priority SRB > BSR > CQI > low priority SRB > DRB"$} #& $-HE= HdA3sle= Ak a1y HT).

B AAdo| A=, SRBRFo] 3} MAC control element®] $AEE AAS = J== 519, A, 7FF $-
ME7F =& DRBol thsle] AA3= AXx 7Fs3ttd. &, "C-RNTI > SRB > BSR > high priority DRB > CQI >
other DRB"¢} 72 A8 E boundary BEHE B4 7FHo=2X AFo] 71535},

& AAldlel A= Handover complete®] &A1 oS WERAAAW, 1 9o Ao Ag7bssitt. A4l A=
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
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X+, UL data resuming®] o}Zt}h. UL data resumingS ©@E7)7F DRXFO| $Alst= dlolg 7l WA st 799
T 2ojt},

TFAFoRzE, ditr)e FAAHE Yebd S A3 (RRC messageEA+= Measurement report)S FA18h= A9
U, Q2L Au)2e] F71E 8= MHlA T (NAS messageEA & service request )= HUlE o] gy
. 54435 ERA Measurement reporti= Handover®] AAlel] HQ3}7] wiito], $M%E7F 52 WA= o]},

MAAE WA FASA rom ehs At ek, A%
2 24, of wol WAE HolHE ma, ohiW BRE &
HEA, (QIF SABAE 2 AN ebd Aelol A 29 & Aok, 7 we] S22 % 199 vehar,

T W], wuslel olFEEst #e A

MAC control element®] $XXxE LCIDS <=HI} o] = Ax 7Fssiy. A&3k niel o], MAC control
element™ 7tz LCIDE UERATE. oE 59, BSRS 11100, QI 11101 Solth. o7]4, = LCIDY 4o

prioritye] =¥o] HES HojgtowH, wird 4529 tables 5H3| EHsk= Zlo] Bagl He= 59
HEEZE it

B 2AAdedE & 8o yERA ule} o] Handover Command$} Boundary AE.9 EXZ tE HAAZE
&+ A9k, Handover Command® Boundary BAHE 54|, HAsE AX 7158l

G717} VoIPE 3}o] Handover completed A1 w] Fo] RRC message?] prioritys ¥
=X

2 JEbldTE. shAw, s ZIH=We] A 319 Handover Aol o] trEvs Al

AL 71X 22 switchingo] dojvbA] €7] wjiel, Handover completeS WEA £A1& FAQ 7} glo]x)7] Wi
olth. o]Z& Ads7] fste], AIH =R priorityE WASE F4te] 1w HT.

T 200 2 we] F2S Yehdt. or|M = 83te] & Ao]E ST8-39 *m;}b ST20-1°A], temporaryd+

prioritys 93l A= Ho|tk. o] temporarydt prioritys 7|A|7o] 4418k ST20-1: Handover Command®l]
ik Sol vt 285+ 3 2=, Handover Completeol ¥+ #-8-¥lt}.

B oulmo| A= RACH procedure®] Message 3o Zretsle] Amalgdxwt, B AA|dE= E4bo] AFSE $Al BFo| &
dnatn=s

o] A¥EA =AM, @E7|7} initial access(ZH<), Radio link
+ I 35S E 240 YehdY. d@dvvl A&, AREE

Lk
failure recovery(AE%)S 3 . TES
¢ gts] et 1 widd, QI 3¢ AX7F ]St

P dol= MEAAFS G2V FAES 55

AR, sk iy 7F ST2406a0 4 Bl AlSoE Core network® Byl AR7F So] 9, IAHE BuUA &
oM HAEFAHOR THEL FglA FEvh. W, ST2406bE T2 QS wo| vk A&},

1 wjioll, ST2404a, ST2404belAl % boundary AH.e] 9J3ll, initial access AlolE SRB(Z, RRC CONNECTION
SETUP COMPLETE) & A3l &4te] 7hsalzith. o]zlol 23], 442 x<do] MAC control element®] F4lel
& FTUE+= JAE AT 5 St

(AN 3)

2 AAd 9 g | = 9o, I3, vury)e] B2 E k= 100 uElith. AAlo] 20]4E RACH
procedureE AH&3H= < riority A& AM&stE 295 JERATE. skA%F, RACH
procedure®] A}&-o]-ol B7} ofzF th27] e, RACH procedureE 33l olfvith
priority® ZAAst= Zo] mydt. B HAdo] wpzw, RACH procedured] Alg-olfol uwal, Wt} Hd3 %

21 dlole o] Alo7k 7hEalzlvk. eolstell, RACH procedureEs k= olfutthe] prioritye] A& & veERATE

(Handover complete®] %41)

BSR awkE WAe] glew, A VA FoA olFde] TAwoR FTAE Zol AL & e o=
aEEe. 2 wlFoll, Handover complete(S SRB)S $-413}+= Ao m# ¥},

(3 F2MA A1)

Gr) 7 Aoy AHE 7R JeEAE L7] $15Fe] BSRe] st I wloll, SRB MUl BSRS 9413}
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[0135]
[0136]

[0137]

[0138]

[0139]

[0140]

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

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]
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@ $42 B3] fstel, Ik Bastthy seAc. 1 o], (QIF A3 o] weA,

T 9(b)ell olAS Adsr] st Fre] A F2S yepdul. o9} 9] boundary R E RACH procedure?]
ARgolfrttt A7dE o= A, RACH procedure vttt 52H& vl Zlo] 7hsa| X,

(255%)

T o100 B AN ger]e] E2ns Uehith, &= 100 UER g = 7 el gdrle] $H%
Ao} §-(703), F4l message BF(704)E thalsle], M= Ao]F-(1001), &4l message AAHF-(1002)F 4]
git}. o]&l, v HwkE Adwsit. $M% Ao] 3 (1001)E RACH procedure?] o7t} t}E priorityd AAS
7Hd e, IS 4 message AAF-(1002)0] FASTE. 41 message A8/ F-(1002)= RACH procedure
o] o]frultt ohE prioritye] AAFS ol&3te] F4Al HAAE B gt

Tk, B AAdolMi, boundary HHEYHS RACH procedure?] olfuitt A= o YeludAg, MAC
control element2] $-X<=9] AAZ RACH procedure?] Abg-olfmitt vlA &t AR 7bssitl. o A, =
110] Z=AIEE vpe} o], = 100] YebdH 4% tableF(702)F thAlste] §-4H% table¥-(1101)E ¥k, 5
A table-(1101)°l RACH procedure®] ARg-olfrritte] ¢ALE AdAstolFu £

FAAozE, B\ 2L o7} elH
Handover complete: C-RNTI > BSR > CQI
UL data resuming: C-RNTI > BSR > CQI
DL data resuming: C-RNTI > CQI > BSR

wgh, 2 AA]oeA] YERA RACH procedure®] Ab&-olfr(cause)ol €3] thE priorityg ©l&3le= &4, 5¢Y
3l bearerZ}= dynamic scheduling®} semi-persistent scheduling®] ©Z priorityE AAsE Aol A&
st 4= 9dt}. E-UTRA/E-UTRANeI A +=, wi3] d®lo]E}E PDCCH(Physical Downlink Control Channel)® &dsl=
dynamic scheduling®, ¢hH PDCCHE @33 44 F71= 1 HY&AaE AE AME3SIE  semi-persistent
scheduling®] ATF. ©] semi-persistent scheduling< VoIP$} #o] A7|H o=z HolE 7} FA3 Alo]== Hu
A= Aujz=e] Agsich. sEARE, BSR, CQI 59 HRE VoIPe] dlolgKt} $-43le] $218t312F 31 semi-
persistent scheduling®® ZFH hzo] 50 & F glo] VoIPY HoHE el B &+ gl AA7 &
At 1A, MAC control elementol w3l X5 DRB|:= &&3lx, t]%o] DRBAl w3t scheduling ¥
o ofal prioritye] AAS wlmoRA, 7] A9 ade] dFE & Ark. FAAHSEE, semi-persistent
scheduling o]&3dle] $Asl= 259 AFE3l= boundary AR E ©hir]e 4138k Wyo] medtH(® 21).
<, boundaryle] HAIE A$-ol= ©@7]E semi-persistent schedulingAlol¥t VoIP dlo]HE BSR, CQI R.Th
X3}, dynamic scheduling® 7-$- B

o= BSR, (QIE &= AstA Hrt.
(Ao 4)
B 2AAd e JidEE el WS T 129, S, vy EEEE T 139 YeRdY. AAldo 20]4 & SRBE
18 = A== 3= FUHS ATk, kA9, MAC control element H.UF=

MAC control element HUt}: $-41
LM EE wAR 9 Alo]=7F & o= WA MAC control elementZ HUj

rir

Aol Erha welg),

T wjEof, B AAdo A= MAC control element HUE $AEHE wHAIA 7} 2 Alo|Z2HUubRE ZHe 7 9-ut
MAC control element X tt= $A3th. 25 93 YAX(Threshold)E = 12(h)o YeRW vlel 2o boundary

IR R BRSNS

L 130 & AAd Y @Er]el EEE YERith. & 139 vEd ddvlE & 7o) vEhd ©Ev]e 4% A
o] 5-(703), F4l message BAHF(704)F dHilste] 4% Ao} F(1301), F41 message A F(1302)F T-H|g
o}, ol3t, thE Huke Awert. $A4 % Alo]F(1301)= MAC control priority XU} $-43k= SRB Hi= DRBE
FAEA] AFEE AAstr] fete] AMESe AAIAE A, HBEa, A4S S message AAF-(1302)2 H
Wtk %A message BAH(1302)E $43H= SRB Hi DRBO Alol=7} QAIXNE 3}3|atEA] o2 wuhalar,
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[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

AXNZE 8138k 1S wlgk MAC control element HUFE SRB I DRBE $-4ldle] $ABES HA HAAS

s

_1>4 1:1_,
O_u _4

oo

(A 5)

B oAAee] wigrle BRrs © 22d, EZe] e yEd SEES = 230 vebdth AAd] 204
MAC control element®} SRBS] $-A<9E UEY )
e = vIEAZRE S AA ox

Q
‘o, I

(255%)

T 228 B A gEre] BE2xE Uit E 220 YERd wEdriE © 7o) YERd gEr e =2
(701), A= AAHF-(703), $A message AAF-(704)F thrlsle] $=215-(2201), $AE Ao]F(2202), $4
message AAF-(2203) FH|gT), o]d}f, thE AvkS Aw i),

FAF(220D) = FAF(701) 9k 2] boundary HEE FAlSAL AR AoJR(703)0l] SAsk= Aol ofuz,

MAC control element®} SRBY XA+ ES AAS = o3 AHES AT AojF(2202)2 BT o7]A,
MAC control element$} SRB2] X492 ZAAsI=d Pas ART VolPSt 2 path switching X o] 23]
7 BZA7F ZolxE Hu|AE W ¢JEA], Handover7} 71A =W e Handover$l#], 7]A=7+¢] Handover 914

5o guelth,
AT AF-(2202) = FAE AJF(703) 9t &l FAE(220D) A FHI HABE 7|22 SRBE MAC control
element o] $-4%918 ~ax 2@, S50 A F4 Nessage AAT(2203)7F £ HIAAE A4

woll el X},

FA Message AAAHF(2203)= A% AojF-(2202)0, AT ALY HAA] U&& X sh. Fo, F2
Message A3/d5-(2203)+= 4l #WAIAE A4t adnit)y, A Ao]5(2202)0] A= 1S i),
(B8%)

% 23 Handover completed &A1& o] VoIlPE AFE3tal J=A F-9F, 7]A =7 Handover A o5& 7]%
= SRB9} MAC Control element®] $X%=Z AAs+= 2 el

ST230101 4, w719 &4 Message A F(2203)04 71X =2 2] Handover completed] &2lo] 7AETH, 1
2laL, A1 Message AAdH-(2203) &= AT Ao F-(2202)0] Ao &8 dsir),

T % AO]F-(2202) = ST230200 4 VoIPE AFE3tal e=A A& Attt AREalA] &5 9ol S12304%
AFsta, AREstal e Aol ST2303e.® e, ST2303< A= ME Alo]i(2202)+ oW 39
Handover 7} 7]1A]=43t Handover€1#], 7]A]=rd] Handover A& Stdtt}, ST230390A, 7]A|=rW] Handover! 7
$-ofl = ST2304= M &shar, 7]A]=r7F Handover 9l %o+ ST2305%2 Z 33k},

ki

ST23040 4= A= AJo]F-(2202)+= Handover Complete A 9do] ]3] doju}i= path switching A o] A1
= Ao 24, NMAC Control elementE $A3= AoZ AAIT. 9o Z | ST2305°) 4+, Handover complete?]
A Aol A7} F7] wjiEoll, Handover completeE $-A3l= Zoz AAITE, o5 A $A Message AT
(2203)°] EAHaL, 2 Message BAF-(2203)+= 1 ARS 722 £4 YAXNE PA3).

L, B A E VolPE ekl J+A, 7IA=ZE Handover#| & 1)
control elementdl] W& prioritys Hdste 2S YERJARARE, 1 o]e]o] & o] &tk
AoRE, @E7]e ole&HErt wEW QI 43k, =#H $48A e 5

G e] W e ®Wso] Agh A5-ole BSRe —ordé 3, HEo] AshA & Agele
= 3E aEdE.

rlr rlr

B ANANAE VoIPE Wsha YA o8 wase shtel NFon AAW, wedl AT o) A%
A e Anast QA ofRz wastelw Tkt RLCS WS A48hs DRBE A5EA @& Aoz ol

Qlth. 1 W&o, RLCY UMES A}23l= DRB7} QXA o8-8 #dr|Zo=z 3 4= git),

W, Aol 7 RLC WM& ARSIl Qi DRB7F oWl S o] gxE wev)Eow AEE £ gln). o]
s, $HEsF W RLC UMS] DRBRE o= Ze SRBe] $-H %7l Aol Wl A% dud & Adn.

(A4l 6)
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%= 28f ERATE,

W 3EEE &
73 9-(non-dedicated RACH preambl

vl B2 e
o
49, 71X =2 2 @77t initial accessE
1(a)el YEFH Messagel)S
oA = Message3

o] MAC ME3IH e 48 & 279,
717} 22222 7)A =) $A13= RACH preamble2
LERAT
S AEste 4
A7} RACH preamble(&=
= 1(a)o] el Message3e] W&ol
o
72bitse] AHE BUYI|THS 93 Hias
A4 RRC message”’} E3HA H
SESHEIC), Etﬁ]-
—"roﬂ

ZIA=e] 1 UeS FEEEAE
RACH preambles
o 99l
Message3oll MACS] Sti7} AFEH&=A] o5
9

|l00||, ||01||
ESTABLISHMENT REQUESTS
499 A-L [CIDE YEd § 9= 99
AS-oll= 71X =l

1o fou

[0167] A
Aldle A= e
o] Z49-)el oA
[0168] 77 222 I AT FAIE)E
) &t=4], Handover completed] £A1S EEOF:‘X]
FIg Ao d2E o F vk, 1 wigol], 71
E FAgE Al &A "k o] wiell shke] ZA|TE IR,
7b 276wt v 3o 7]lgt. ?Liﬂﬁoib, ‘;}”’7101] o) 3}
7b @9E Agdde 23%5, AdEY Ag-ds MACY Eluvt 2E8EA e,
3, 71 o]9]9] Handover complete %’d UL/DL ®lol¥ E5A1 Aol E MACY :64]1:17}
72bits BTt W, odF 5o 144bitse] ARE Elﬂ—E izt dgdE deole 345, AdE
MAC dlti7F 35 A vk, 1 g&ol, AT 72bitsuhe @iyl @E Fg-ol, MAC S b A A2 e
=4 455 B9 4ot Q.
[0169] o] AL & As7] st HEFHEH(R2-080162: Message 3 encoding)ol A& T/l AeHe st )
[0170] (F At 1)
[0171] AHA Aok HEF]FE(TS36.321 V8.0.0: "Evolved Universal Terrestrial Radio Access(E-UTRA): Medium
Access Contro (MAC) protocol specification")o] 7]1A =l A= AL MAC A B3 (MAC sub-header)®] A
(& 25(a) Fx)S AFEsE Aoz MFo| 9= LCID(Logical Channel IDentifier) < (LCID field)S AFE3s}
= Blolt. LCID H oL sl dlolEd ddst= LCID, = MAC control elementell d938t= LCIDE E9]
= ZAREA, ol 93] FAFE FHAS volEt FAAJAE AT & 3l
[0172] A Edol A e FAFS WS 5hitsel LCIDS AF¢] 2bitsE o]-&3ke] MAC dlvi7t A, ¢le
g Yeld Aoz, dF 5o A5 2bits9 ko]l "11"E Ho] de= AFol= MAC dlY7t e AR FHF
dhar, 1 o]l "00" "01", "10"¢] 7§T°ﬂ—t— MAC &llEi7t fle o= Hushe THom sk Aot
A, AHEE2 499 RRC message, 5 RRC CONNECTION REQUEST, RRC CONNECTION RE-ESTABLISHMENT REQUEST
o= M5 2bits7} RRC message% e Message typedl] AMgHEE ZHo=w maEEch. 1 wjid
"10"e] A 5-ol RRCE A13+ wA]A]7} RRC CONNECTION REQUEST, RRC CONNECTION RE-
15 293 "o}, o= 5w, "00"©] RRC CONNECTION REQUESTe]aL, "01"o] RRC
5 )
of Agte] ke Aot ©HV|I7E AR VAT FAI8E
st C-RNTIE &A1 87k 9lar, 1 Jr7F E3hEA o
3= MAC control elementZ $l3te] 32705 87H9] LCIDE dlefs dart 9l
ge = Re= 4l 1,
Soj7kar, "1" ol NAC

C-RNTIZS 3}
A S s}, 349 A (E(Extension) field)& MAC A B3 H 7}
A9 FAAE = 269 YERH

RS
RACH preambleS A3}
old] o3 FAZHL the doy EE

dley

°]
15
o] dlo]g ¥ MAC control element”}
N — ’

3l MAC control elementi= Zo]
gk #H5o dolHE g dolgy Fol §l7] ol
7hitse] F(E 26(b))T 15bitse] (=

2l e,

e}
9] WAC A BFE} olol A
% 259 uERA Zo]l d9(L(Length) field) glo] MAC ABIERICZE MAC 3HE
Aol b,

[0173]
Qrelth. 71wl

Zd|glo] LCIDE dofst= Ao =2 mojy Ut}
19 (F(Format) field) o= Yepdxich. =3

35
CONNECTION RE-ESTABLISHMENT REQUEST %-o]th
o}, AT, AA 2= C-RNTIE E3H5HE MAC control elements 8/= Ao E A ¢ Aoz 1# ¥ 7] uffio
o714, MAC AMBE3Eule] th& el HalA
1:1__,. L]’T‘;]'LHB% "O"O]“Ji T;]— =
As YERAT. =
gul Chal 5
= HloJE 9] Alo]=2E YEIH Ao
HOZHE AZ=AE of=
JHo] Jagla,
FH7E e,
Hzo] o HIES]
"1" o] MAC

[0174] ,
o o]ojR &4
AB3|d 7t O]Cﬂxllt el
o 9714, E 26(a)E =
oojty, do] Jgdold B
sl
o] o] dd
gk, Aol Jdo= 2
ARSE AL =XV X <
24 gej=o] qlrt
| &=,
AL,
Message typed] 21

5
5\5
s

%ol
Ao|t},
, kel "0" o]W MAC st

MAC control element”} ©]
Hog A A7)
27} glolain,
)& ol &

. ol

7} 1
oz 2
26(c))el alv‘r. o] 71 A
J|E(R(Reserved) bit)e 9 &5 ¢
[0175] (F AT 2)
A AP THE MAC 3T ¢ ?H( 25(b) %
1bit7F MAC 3lH7} &R o5E Jed ez A}%g@r
= A7t f‘sﬂfsﬂxh:}. RRCOIA = 3 A%e] bit7} "1"2 o] 9l7] wjio
— 18 —

[0176]
FH 7t ¢l



[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
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o= "10"¥ "11"who] AFEE 4= 3, "10"o] RRC CONNECTION REQUEST, "11"¢] RRC CONNECTION RE-
ESTABLISHMENT REQUESTS} 78 3 e

o] H9-9 FA= Message types T ARESE7] wfoll, MEAl RRC messages 4E 4 §le ok, 1 o
woll, LCIDZA 4o = d= HAE Zulglo] AFEsIA ¢ar, T3 A FA RRC messageEs HoE & A=ZH
Message typeol A& = Q&= 9 SRl F= Ao] vz s},

(F AAle)

% 270] EAIG ks gol, 2 AAdlolAe] WAC e FH Sge FgPde] AFol EAFL, 11
o) WAC STI7h A s BEAbsom s gl Aotk o], T2bits
o]

Aol 570 MAC AB3YE AHEE Fagdo] AL 5EAS AEa, MAC 3 5
A "o R slo] sbe] MAC AHIE WS ALgEE Bxlo® stomy AFHT, wEbA, A= 33
ol "0"e] ® Aol MAC dlE7F h= A=A AYsta, "1"e] @ Agell= MAC dlH7F 1= A=A RRC

message24] RRCE A s}, RRCAIME HE9 2bitsE ©]&3le] wAIx]Y] A& i)y, FAZQ =24
"10"©] RRC CONNECTION REQUEST, "11"©] RRC CONNECTION RE-ESTABLISHMENT REQUEST®} #-o- 3 Ejo|t}.

2 oA = MAC 3He] 2bitAlel 3 she Aol MACOEAE AE-HA| ‘8%31 Gﬂ"k HE Ogj2o|ty, I &

of, o]& MACOIA] &S a3t wlo] 1 dof HEES AlgslE Zo] sp5Eih. wE, 9o @ RRC messageE
7k davt e Aol I BEE ARESte Zlo] Jhestth. Ao RS, NAC SU7E eA o RE S
Fontoz Hi= Zo] ofyar, MAC dltfe] Hzxo 2bitsol dFdts FFPGA dHEE Hol "00"oE H
7Sl MAC dH7F glgom it ofo] 23], RRC messages UrE‘rLHﬂ &, "01","10","11"¢] AIIAE
AH&shE Aol Thsetth. oAl E Aol AE G els MAC dY ] fFo A o] &3to =M MNACO &
%, T+ RRC message?] F7bol W53t ot

oeh, % 28% Fadtel B AAd] WE wuvle] FaL My,

ST280191 4, ©&7]+= Random Access ResponseZ &F¥ Alo]|=2E ERlstt}l. o7|A], 72bits HUE Ho| g
H Agol= S128030.2 gt} 72bits7F SE A 9ol S12804=2 Zght)t. ST28044A &=, dE7|e 34
& e ARES dsheA, 2 oloRjIAE weket. S, ddv]= MAC EFHElE ARESHA ?%tﬂ AHEEEAE
dekgiet. o7]14, MAC 3lHlE AR&ste 9ol ST12805% X 13

3
slc}l, ST2805% z1Eisl 9o doja], @77} RACH ZEgES AAE =, Non-dedicated
RACH preamble)?] 7-9-oll+= ST2806°. 2 Z3§alar, 7]X|=o|A <= RACH preambles o]&3}= 7 -$-oll+= ST28032
2 1Y},

ST28030 4 &=, @E7]&= FAUE NAC sldE ARESto] 541 dlolee 2dS sk}, gk, ST280600 A=, &
W47l MAC dlde] Hx9 ggddo] "0"o] HEE F£21 dojHe S gsict. o] wlo] NAC dlY FACdE
T 29(c),(d), (e), (£)oll YepATE. =& LCIDY A dE = 300 Yebdo).

T 29(c)E C-RNTIRFS FAlsta = A-folth. oJ7]A], 40bits % 16bits7} C-RNTIZA] AMg¥ar, H2
24bits7} padding@e 2 o] gvl. T wFoll, C-RNTI¢} paddinge] £+ AS veRA LCID(E 309 11000)
7} 7] Eof7ty).

= 29(d)E= C-RNTI®} BSRE #:Alsle] a1, C-RNTI9} BSRO]

= A& YRR LCID(E 309] 11001) 7k o
71l M= Folzitt. o], BSRe] AEeH HETERGE A

= 29(e):= C-RNTI®} DCCH(Dedicated Control Channel)E <Alstar ltd. of7)A, DCCHE <3k SRBY

Logical channel®412] WA o]™  high priority SRB®} low priority SRBEZ YFol# J&= A} wizrix=
DCCHEAME E42 UirolA glvk. LCIDY Bol&A4 =, C-RNTI$} high priority SRB7} o FAFEE Aoz U
e AvS Aosle AL Jbssta, Go= C-RNTI9 low priority SRB7F %o $418E Aoz vehfe

AE AYste A= 7HEsta, ¥5S FYstdr Fusith. = 30004 E Yol dos e odE el
aga, AAR $A8+= DCCHel whet LCIDE AAFHE 309 11010 &=+ 11011).

% 29(f)+= C-RNTI®} CQIE $418kar vk, 1 dwi<zoll, C-RNTISF CQI7F &9 = AS vEkd LCID(E 309
11100)7F 7)ol A= ozt

ST2807° 4=, @&7]= MAC &t gle]l WAAIS FAIT. 2 we] F4l dlolge] o7k = 29(a), (b)el 7—.‘—.L i
HEAL, AHEANEAM ZAIHO] gt E3F, Message type ©]9]e] RO Aol #ejr= vhE wijAztE F
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[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

ZIHSd 10-2019-0065469

3t

2 Ar]de] F3pe ofsf, LCIDEA s & A= HYE Zugle]l AFEsHA @8, 3 AlE 7] RRC message
& AoetES Message typecll AHEE 4= = d9e Frate] T Aol Jhedi:

g, o]de] AWM= C-RNIISH v AHE =S LCIDE 4o oF YehidA, o1 oj9je] W
= oaeEy. @Ry RCE ZEges a2 AEE A, A2 T @E)7F Message3el A CRNTTE =
ol Aol dFE & k. L wiitel, 9TV]7F RACH ZE|gES 22 HEd Al @ NAC dde] F
of C-RNTIE B0l S&o= AsFd, CRNIIY e ARE 2¢sEs LCIDE Aod Fart glojdn. +
Aoz, = 316 2 o5 yepdth. = 31(a)= C-RNTIREe] 5o 9le] W A]7} padding22 o] 9= 4
§-olth. o] Af-oli=, LCIDEZA paddings vrebd LCIDE ©27]s gtk 7A5S, @d7]7} RACH 22l
g 222 AU Zeels, @4 MAC FlHe] Fo C-RNIIE S0l 3ol delA 7] wiitell, C-RNTIZ} MAC
ddel Fol £a1, 71 $7F paddingoletar sjAsh= Aol ThsaiArt. 1 99 AojaE = 31(b), (c), (D)l
ERSIARE, sAo A= U8, Z1ASE CRNTIZF 9lom, I F LCID= vehdl ARzt 3H7be o= &
Ash= Zlo] Zhe szl

a7l AE C-RNTIE MAC sl 9] A5 Soli= dE uehiglAw, 1 sl Fae] A A% s
e,

BoZ9e 2008 29 19 &Y dEEFNEY E92008-0231710 7123 AoR | I ULL o7 Hx2A
ZshE,

ol B dlwo] ZkE AAdE AWEdx g, B odw e Ay AAdola yebd Aldol] A EX kar, A
Aol 71A, 2 FA7|E 7 Zske] GAAIE 2 WA - S8 AT B o dAFS s Aoer, HIE 73
= 9o ®3ec).

oo AC AloJAH] SMTEE dAddte] oy ARE FAXNAAE AFEA AT £ dE B2 g
9 7= Fo2A o] &7F3lt).

Feol Hd

701,2201 =A%

702,1101 4% table’-
703,1001,1301,1701,2202 $-X % o]
704,1002,1302,2203 %41 message AJAdH-
705 SRB A4 -

706 DRB A4 -

707 W

708 MAC A= AAF

709 FA1H-
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ECI

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

E92

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 Eall

ZIHSd 10-2019-0065469

eNB

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 control channel) and possibly MAG
— T control element

Random access preamble

Random access response

M 3
(BSR, CQl and so on)

(b) DL data resuming

_21_



£33
1 B e S S e e
Leip 'EtRlREOcH LoD le R|R|o0ct1
F L jotz | F L Oet 2
L Oct 3
b i e 2=
F-bits L, g_.ax‘:.'_;l: 15-bits L PJHE 2=
Lon/E/R/R/FL M ELSIE Lom/e/rmRr M B8
I | 1 | | 1 | I {
1 T L T T T Ll T 1
LoD | E | R|R |0ot1

Lem/erR/R A B ol

LCID/E/R/R LCID/E/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 clomert 1 | slamentz | MACSDU | - | MACSDU | Padding (opt
- MAC payload >
Ry P

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

E ] Isn ] SN

Data

RLCUMY a4
(short SN: 5bit)

{Bit1 }Bit2'lBit3{Bit4lLBEt518it6{Bit7{BitSH

Ri [ Rl [Rt ][ Is]
SN

Data

[ ET sN

RLC UMl G724
(short SN: 10bit)

Oct 1
Oct 2
L (Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7 Bits
r T T T T T i 1 1
D/c]RFE] P [ s JEJ] N Oct 1
TSN Oct 2
Data Oct 8
OctN
vl RLC AMS! BICI24
Oct 2
Qct 3
Oct N

_22_
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k1
N2
%))

IBi'c1 'Bit2IBi‘t3IBit4lBit5{Bit6|Bit7lBitS{
T L T e 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 Bt %|.Bi,t.4,1 Bit 5| Bite | 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 714
(long SN: 7bits)

EH6
——————— boundaryl ﬁ UE eNB
1. GrRNTT RRGC Connection Reconfiguration
IR STSPpISp— boundary?2 (Channel configuration, boundary info(2or3bits), ... )
5}
°
£ [2BSR PO mm——
_-é' _______ boundary3 RRC Connection Reconfiguration Complete
S |sca
S
B s s i boundary4 .
4, ..
o LTy e ®ANZRY ALY
EH7
702: '
LU table
701: > 703:
il pE— RECH O
705:
SRB A4S L / 7c'4
—Pp s : a
707: # Al message B A70|9;=,

_J_> HH S e eSS
706: j

DRB M A R

708:
» MAC EH -~
445
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k1
N2
(o'}

UE Source ceHI ; Target cell

ST8-1: RRC Connection Reconfiguration
(Channel configuration, boundary info(2or3bits), ... )
ST8-2: RRC Connection Reconfiguration Complete
A A A
NS NS N
ST8~-3; Handover command
R (dedicated preamble assignment)
ST8-4: Random access preamble )
PR ST8-5: Random access response
(resource allocation)
ST8-6:R2EEE J|I=Z
Handover complete == BSR
. ST8-7. PDCCH
< :
(resource allocation)
ST8-8.RHTE JE==E
Handover complete == BSR
EH9
——————— boundaryl ) UE eNB
1. C-RNTI RRC Connection Reconfiguration
x, [T S boundary2 (Channel configuration, boundary info for handover
o complete, boundary info for UL, data resuming, ... )
T |2BsR ? m——
é‘ ——————— boundaryd RRC Connection Reconfiguration Complete
g 3. cal
o
boundary4 .
4. .
\j

(a) MAC control elements

o] @x A9 b)FAF LS AIQLES

EHI0
702:
ST tadle 8
i
701: 1001:
g L& =R OISR
705:
SRB Y45 / l;
707 *{\_10 % ) = | 709:
e HEHE < gy Tl saw
706: __J
DRB 844
708:
—p MAC A E
Ay
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EHII
1101:
P table
701: 1001:
AR SHCHOIS
705: 1
SRB M4 & —|_> h 4 _J
707: < ﬁ'rggi'sage — 709:
—»  HEHE |- MAD Tl sam
706: [
DRB 44 %
708: J
MAC &
= ER
EHI2
——————— boundaryl N UE eNB
1. G-RNTI |, RRC Connection Reconfiguration
b [ boundary2 (Channe_:‘;\;onf}':gl’:;afticn, boundary info(Z)oerits).
reshold for message size, ...
T |2.BSR >¢:::::::::j g
o
é‘ _______ boundary3 RRC Connection Reconfiguration Complete
—
0 3. CQl
B
B s vy boundary4 .,
4. ..

(a) MAC control elements

ol 2Hdag (b)) AHAEC ALY

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

14

NB MME

c
m
®

5 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
\M
Source Target
eNB eNB

| UE | [#i=ew ) | 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
(8 HAD Soniry siements . SRB ®FAZZ ALY
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EHI7
701: B 1701:
FAE SHE HOE
708 | B
SRBAIA ) | 72)!4
7_07;, - » S ‘me;sage R A709‘:='
HHZ A e Fya ]
706; —T
DRB 4% .
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®l FR2 FAHFHEY 0O
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

!\

ST8-5: Random access response
(resource allocation)

STI9-1: R4 E J=2
Measurement report £ = BSR
ST19-2: PDCCH
(resource allocation)
ST19-3: RHEE JI=2
Measurement report == BSR
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EH20
UE Source cell } ! Target cell
| ST8~1: RRC Gonnection Reconfiguration
boundary 3 H S AL Al ( - (Channel configuration, boundary info(Zor3bits), ... )
ST8-2: RRC Connection Reconfiguration Complete
a N N
Tamparary boundary® & 1 < ‘ ST20-1: Handove:r command
= AFRIHAI ( (dedicated preamble assignment, temporary
boundary info (20r3bits)}
Handover complete Jt 2= &l ST8-4: Random access preamble
S 208 (ST8-10IA 2
boundary HHE AFZ AN, S§T8-5: Random access response
SABIEA ROH HS (resource allocation)
temporary boundary 32 S AL8 ST8-6: RUEE JI=2 ]
Handover complete £ = BSR
Haniover complete [ ST8-7: PDCCH (resource allocation)
Jbt SHEE0HY | STS- <€
o AH=
10142 boundaryHEE ST8-8 OHEE J|E2
AS M A = g
Handover complete £ = BSR
EH21
——————— boundary1 UE eNB
1. G-RNTI RRC Connection Reconfiguration
W TP . boundary2 (Channel configuration, boundary info(20r3bits) for
2 5. g C::,’J:: persistent scheduling, ..)
o .
o
4? _______ boundary3 RRC Connection Reconfiguration Complete
el 3. GQl
p
B s e o e boundary4
4, .

{a) MAC control elements

ol exdag B HAABEL AL

ZEWH22
220t: 2202:
A2 QHE ROIE

708;
SRBMAE | A4 _!
- 2203:

707: &4l messag et
=

H = pripoyen
I T ™
L

DRB 442 |
L 708:
» MACEHYE

dg 5

Y
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ST230tJ| A =L 29|
Handover Complete
Solgu

ST2302:
HI )| = VoIPE AS Y.
2

T2303:J| Xl = 2F
Handover?

Y
N
N
Y l
ST2304: ST2305:
SRBE [} BSR. CQIE 248 SRBEBSR, CQIZL 24

EH2
UE eNB [ UE | ___eNB |
) STZQOJ R?ndqrq acrcessrpreramb!eﬁr'__) S8T2401: Random access preamble

- ST2402: Random access response
(resource allocation)

ST2402: Random access response
: «——
(resource allocation)

$T2403a: RRC Connection request S§T2403b: RRC Connectla:\ Re-establishment
request

ST2404b: RRC Connection Re-establishment
{boundary info)

ST2404a: RRC Connection setup
(boundary info)

§T2405: PDCCH

S§T2405: PDCCH
(resource allocation}

(resource allocation)

ST2406a: RHECE JES2 ST2406b: RETE J|EE ol
BSRE =CQI &£ = RRC Connection setup complete BSRIE =CQI & = RRC Connection Re— establishment|
Complete

(a) RRC connection establishment procedure (b) RRC Connection Re—establishment procedure

LCID Oct 1

LCID E|R|R Oct 1 R | R E

(a)B! M &l MAC sub header 4 (b) MAG sub header 240 S
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=4 (=0 R R
LCID E |

e Lﬂzl " J F

LCID=AZ LtEHH MAC RIO|

LCID=B2 LtEtY MACKIOf E& GIOIE

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

o1 10-2019-0065469

LCID=AZ LIEIY MACHIOl E&

‘ LoD ’ ’ ‘ LoD ol
X E|R|R l'e|rir
(=A) =4 ; :
F L F ; L
e ‘ E ] R ‘ R L
T ‘ T
Leo B

Holg kol

LCID=AZ LLEIY MAC HIO & Gl0lE

LCID=BZ LIEtH MAC MO £=

gog

LCID=BZ LtEFH MAC HIO| £ GIOIE

rot L field

80l MAC sub header2t2 2 MAC header® 74

header® 74
(b)L field (7bit)el MAC sub headel
EH27
f | | | | i | | !
E R R LCID
Er28

ST2801: Message2(Random
Access Response) 441

2802: B el ;
HIOIEIQ AHOI =D} 72bits [
21

y

{e) L field % (15bit)2l MAC sub header} L field
&0l MAC sub headerBt 22 MAC header® 74

Oct 1

ST2805: Non—dedicated
RACH preamble?

Y

ST2804: S8 %
TENEH?

ST2803: MACOIL E
SAUZE A8 &
OOl &4

4
$T2806: MAC oll 12| Bt&
gols “0"2% o= #9
LHOLA &AICI0IE &4

§T2807: MAG ol (4 8101
SAHOIH &4
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EH29
e NN ML NS T FR S|
x::(s::‘:) Reserve E Establishment cause
5-TMSI
$-TMSI
5-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 (24bits)
(c) Only C—-RNTI
| | | | I | I {
| | . } } | } | {
E|lrR]|R LCID
=0 | = | o (for G-RNTI+DCCH)
G-RNTI(
G-RNTI

DCCH (24bits)

Oct 1

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 DCCH (i.e. SRB) is prioritized)

cal

A

fercsdcms s fpmoghmosipmecns

Messaze | e
ve | Cell
type(=11) Resr | o

Oid 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
0 G0 | 0 (for C-RNTI+CQD)
C~RNTI
C-RNTI
-
CQI(14bit?) + padding (10bit?)
o

Oct 1

Oct 2

Oct 3

Oct 4

Oct §

Oct §

(f) C~RNTI + CQl e 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
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Er31

t 4 1 il 1 It 1

b 1 + + t } t
E 4 R LcIo
0 | o | = (for Padding}

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

b { } } +— |
ElrR|[R]| b’
=) |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~-RNTT+ DCCH e.g. for UL data resuming
and handover (if DCCH (i.e. SRB) is prioritized)

R R LCID
G0) | (0 | GO {for BSR)
G~RNTI
C-RNTI
" | Buffer
= Buffer Size #1 i Size #2
< Buffer Size #2 ’ Buffer Size #3
Buffer ; T
L Size #3 Buffer Size #4

QOct 1

Oet 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
t | o (for CQD

C-RNTI

G-RNTI

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

Oct 1

Oct 2

Oct 3

Oct 4

Oct 5

Oct 6

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