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AN A L2 7 o] E o) HEH Multi-RATS ] 94 3Fi=(Capable) TH2 5G
o] A o] #| A A (Legacy) RAT (4G/3G/2G &)= &3l 52 dlo] ¥ & o] E(Low data
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3131 LTE-5G Tight Integration (NSA)& 2} 37 o] 4] Core Network 7~ 9}
Sk 7] 2] 2 2 Ao} HH (Control plane: CP) 2 AF8-#} 8 WA (User plane: UP) 12
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Tight Integration (NSA)& 2} S o)l A 71X o1 {F A2 e R Z = E F layer{t

ANadg e oAl E e ot It 44= 4G9} 5G L 2 EF layer7}
RRC(Radio Resource Control) 7|5, PDCP(Packet Data Convergence Protocol) 7|5,
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PHY (Physical) A 5-0ll thélo] 5 T2 EF layer® 834 B3 T2 &2
layer® -8 84 2 L}ro] EA]E T} 5G| A= F & PDCP 7 %3} RLC Al Z0|
o] Tl = 29 option 2' 727} =2l H AL o, o & B0 4G9} 5G
32 2 E 3 layer’} RLC, MAC, PHY AlZ &9 thato] 59 T2 EF layer®

83U A RRC 75 2 PDCP Al W &-&38h= 424e & 5 3

L5 v A A9E-e 93 RRC 94 &) HbE © 2 LTE-5G Tight Integratlon
S 2H(NSA) -7 o] Al Multi-RAT (4G, 5G) A& -85 913 el %=(State
Diagram)E 28 8h= Lot}

5250 AJE AA] ool A, whko] A S 2 Al 2
dad 2784 744 521 2)5G 25l A3 Al 2 5
Connected A Ej ol Al 4G9} 5G] C-DRX t 7] 13+ 28 A4 W 48 F2&
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AAE, D) G 56 (NR)S 1537 thg B5l 475 %"/‘éﬂ (turn
on)37] ol kA dH]E 2R E &9, W 227)'d (Scanning) =
=4 (measurement))= 3 3 oF g}, A AA] oo o] 544, Ol 2] %k of| B] & 2k
Azt g7t 2 BAEH] f18 VIE e Rz a) WEo] A4 NR V| ]%91
Coverage ©| W]l =] o5, b) A o] E Q3 Traffic] A ‘ﬂ] 2~ A B (&
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&) T Aol sty AdEE = ol

A A doll A, Azt o8] F 2R 20 D/ SA)E TSk S
5G 71 A =r0] obd 4G 7] A ol] o] s A ¥ o] wido] =3 4= Qi
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EqAdes 20s A4S ¢ Ao, 2 4G VA =l ol A
oyl Eol] ute} 5G 71 A =roll thdh o H] 2 270 R/EE SA)S sk
ot

LTE-5G Tight Integration (NSA) 7 ol A = @23} LTE 7] %] =7 7 9] 4G RAT
AEE T3l 5GRAT fd o] A1 5= 7] wwel, ddo] ES =19}

H 22 AEH = 494G F5lo] WA & 3ETH(510). o] o)A, dto]

o] &3}l 5G Coverage | W =2 X o= A S 2X5hH @2 5G U] =7 H F/]
%X & S ATH(520). o], 5G A e X W= AQ = AL A= 34
| =7 (network)©] A|&-3F= A Al (Indication)®l] 7]HF&}o] I dsl= F 2=
Eotat, o & 0] 4G 7| A S o] BR =) A 6= A 2]
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e}, 5G AA A 4G 7] A5 O BB 218 k2 S @ 4G 7] A 5 9
7 2] A Well 5G 7] A 50| EAst=AE & 4 AL, Y2 5G (NR) ¥
T3h= ) o ol A1 2] Scanning S A 2F5HA] © T}, o) o] @& 5G (NR)Q] ALF3}7
e Bl =445 24 3} (turn on) 8] o) H o) ELE 7] A= (network)©]

A -&3h= 5G AW 8] X #&H XA AK(Indication)= LTE 7] A =7 2] System
Information & & # 4% A o|t}. o] | 1 Bit2] 5G #] A] AH(Indicator):= 3| & LTE
71 A = 2] macrocell ©] W ol 5G small cell®] & A $Hrh= 418 @dkol Al <] 7]
Ak AR ol

oo A, @ito] 5G Scanning S A 28 F2HE A V|E o R A Ve d
71 A= (network) 7} Al 513}5‘ Indication 7| gt o] @]o]| = AFgk 3 &2 3}k g
Traffice] A H] 2~ &5 (| & eMBB(enhanced mobile broadband) 2] 31-8-%

data A H| =5 A 2}5h= A —or A %] 1 o] URLLC(ultra-reliable low latency
communication) A B] 2~ 5 A ZH&)= A9 Sy E v E V)=o) = 4= Qv AF4 gt
54 A8 29 S A/s e B o] WASHE 4%, BEE 56 (NR)S)
A Y BEl A RS 24 3 (turn on)SH7] 9 ¢ ¢l H] &2} (Scanning =&
measurement)S Al 2Fe = QITh B @R .2 ] X| o) o sl 4 FE A
<2 3}3Fe A Trafficd] £%& & Y& 7|F£ 22 5G(NR)Y 153 t & 2.2
FAIRE 243} (tun on)3H7] 98 ol H] &2} (Scanning 5+ measurement) =

/\] AR o) e ol

= IS
LBite] 5G 2|41 A9 el 8 @2 £ o3 o) An) = 5 7o) g el whel
@]H]%ﬁol*]ﬁ%%ﬁﬂﬁlq B E = A5, 714 = 0] ol & dEell A

2] 7] /8l 714 = (network)©] A| & 3FH= Indication ©] & 23}, A A A] o o
o5t 7] A =& wdkel] Al RRC (A])72 A ((re)configuration) | A] ] & unicast
WAl O B2 S g ok IR TS A A] ool 9B, 7] A] = o] dhdkel] Al NR (5G)
T o 9] 2Fl ZI:/L]TE 243} (turn on)3}t7] 9] gF o H] F 2} (Scanning =
measurement) S A 2 A o 7} 91 & kg7 Y3 2o g - vjul = Al AE
“J H.(on-demand System Information) & A &35}o] W E L] A7} wbdo A
o B] 52t o] Al & A Al 8= W = Vs stk

E3 FEE A Ed T o] AH) 2 Fgef &5l whet o v]52to] A2
Q7o 245 = A5, G2 ol & 7 X ool 7] HeiA dE
3] =8-S 4G RAT =5 A 5234 2 (low frequency link)S- 53l 7| #5702

E = o)Wl E B 3l(traffic event report) & &8k, A A A] o of] 2] 5},
I A& ol gk v el EgE oWl E B E y]Hko 2 whibof] 4] RRC
(AN A A ((re)configuration)) W A A & 1 7] 2= E(unicast) "2 Q& HE3

Ath T2 AA] dlol) olah, 7] A5 o] ehidol Al NR(5G) =3k th & o] W]
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=S A Ze H v des gy Y TR o A AE AR T

M= =2

Al 2= €1 X4 B (common system information *£+= minimum system information) %=



14

WO 2017/204539 PCT/KR2017/005364

[87]

[88]

[89]

[90]

[91]

[92]

-t = A2~ 8 X B (on-demand system information %=3= other system
information) & %3t U E L A7} ©hdof A o H]-&2F2] Al 82 XA &)= Wy
3t 7
B4 e whe} ge) G (NR)S] F-5h e e s 29

(turn on)3}7] 9] o H] &2} (Scanning =< measurement)E A| 213 & 2 7}
98-8 4G 712\ T0] WEa= AN AT Bl A ez A%, T 71A
(network)©] A| 3-8} RRC (re)configuration ©] 1} on-demand SIE -8l §1 4] 5}=
A9, e S (response) 8= AT E VX w0 g HAET O R M 5G Bl
S 3halr) e elu B AS AN T AL Sl 5

o104, 5G Tl A e] o] Fr¥l T wite] sG 2 H BAS A PS4
(5G ON A1 3} 2A)8k= & 212 a) 714 = 2] & Buffer & Hf 2 b) &2
Butfer el 71 93}) 242 3 2. o]l 2 71 3} Wk e o

710 ¥ 1= L2 EF layeri= i) PDCP layer, ii) RLC layer, iii) MAC layer, & iv)
PHY layer & T} &t Al 5o] sl dd 4~ At o & £, PDCPHHE 7| F o2
5G B5 243} ARl o] AA = A5, 71X 5 el Bdd pDCP H ¥
/L= @] PDCP H ¥ Aol uhe} ghike] 5G Bl o] 2431 A o] th(530).

B} A sl A s, 7] X = o] ¢ Buffer & 22 WHE2] Buffer %5 0)
PAZE TH 1 o] o2 Sojuhd, WA 71X = 0] 5G (NR)Y] a15=3t5= tf ¢ F.1)
T35 244 3} (turn on) 3] 91 ¢F @] 5 2 (Scanning 22 measurement)-S-
A a7t =S 1A TH520). o) F-oll 71452l W Buffer 9F H=
o] Buffer ol FHA 1A 4L TH_ 2 (TH_1 <TH_2) o]’d &2 Eoj Al ¥
o] 5G (NR) J—T*’ﬂr‘r e Z5) FARE 2 sehis 2ol 3 Erh(530).
3, 7 Buffer Foll W 5 7] 525G 5 243} o) A o] ol n]E 2t
5

ﬂl

RUBNAURP.)

2 5G 25 243} F2h& ddolu} 7 X519 5G W A(link) A3 8 ANEE
7lgko 2 Al g o, o] dt A @ A A5l af FEl=
S 'H(Response) 3| =W H|A] X o] =41 &g A& V|FOoR FAE 5 9lon,
= s & 9 =¥ (feedback) MIA A ol A A A &= B (B
71 A =19 S ATx/Rx) W2 A 87] 918 A E gap) ©] -0l data 7 &=
A2t o B2 M) e E 5 QU

T TE AA] del] b, 56 H AA ] HA o]l FRE ¥ BEo] 5G B
A3} Al - S A4 (5GON Al A AA)s= 522, ¢) PDCP Duplication €] &}
71Hko 2 A e 4=t} H.r) 44| 3] = Master Node (4G macrocell, lower

frequency 7] #]=)©] PDCP Duplication®] -&2}of 7|Hts}o] RRCZE PDCP
Duplication &/ 8} o] -5 743}, o] & MAC CE5- 2 & PDCP Duplication
5493} o] -8 54 © 2 (dynamic) A1 H= F 2ol 7] kstol, 5G .4 B3

Yol 7h, 5G Tl 2=AH ] Bgo] FEE & wido] 5G Y A A HE A
(5G ON A A AA)3h= 22, d) @ o) & 5mof u}E o] 54 A9 (Handover
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[93]

[94]

[95]

Failure, Handover latency 2 Radio Link Failure®l] o) ¢+ A5 2 -A}gh el 7] HEs}o]
AXE T Tk A AA] ool ofstd, vt o] 5 £ L7} a1Sro] o] A
AA (A & 9] 120km/h) ©]/d©] 2 Handover latency 2.7+ AFgFo] 1 Al 4k
(&5 12 2 0)olatd W, MN ¥ A Tho 2 -85 SN &4 3} 21714
AL, 52 SNE 8| 243} A7) %] a1 Al A3 ¥l SNO 2 datad F-&
TS E T2 S ¢ Aok S MNS B A 3} A1 71 A] @ aL Al 2 st
MNE &35to] @ibo] o] 54 A& st s 521 5 Aot

o] A, kA A et A A of F-o]] A RRC Connected 73 Bl ol A 4G ¢} 5G 2]
C-DRX ™ 7] 7-3ke] xpd A4 2 A& & 2ol thal] A gt o A A oo up&
4G/5G CP Tail A5 &&= 93 & 2h2, $5418F= traffico] 818 795G
LinkE A4 o2 A A8 ¥ (C-DRXHY &2 Idle DRX) & A 3}3}= E2H2
Z51EE = Q) ol & £ 5G modem @] A}-8-A}-H] 24 3} Bl o] ™ (user-inactivity
timer, <5 CP tail)7} 13, 4G modem 2] user-inactivity timer7} 1032 A4 ¥ 31
A A5, A 22 raffic O 2HE] 13 0] F 5G Fglo] 1%
H) 24 319 31 4G 5.5 C-DRXAFE] & ol vl 7} 10 o] Fo)] 4G K.) 714
1] 24 3} %) o} ghiko] RRC idle 4Bl & H o] 3} A| ¥t}

3, RRC A5 ¥ I3 A1 3GPP TS 36.331 ol Al A1 &2 #d
parameter:= o} 9] 3 1 W1#] 3 49} o] 71&H o] )

1

[Table 1]

=ls
ES
=

MAC-MainConfig field descriptions

drx-ConfigUsed to configure DRX as specified in TS 36.321 [6]. E-UTRAN
configures the values in DRX-Config-v1130 only if the UE indicates support for IDC
indication. E-UTRAN configures drx-Config-vi 130 only if drx-Config (without

suffix) is configured.

drx-InactivityTimerTimer for DRX in TS 36.321 [6]. Value in number of PDCCH
sub-frames. Value psfl corresponds to 1 PDCCH sub-frame, psf2 corresponds to 2
PDCCH sub-frames and so on.

drx-RetransmissionTimerTimer for DRX in TS 36.321 [6]. Value in number of
PDCCH sub-frames. Value psfl corresponds to 1 PDCCH sub-frame, psf2
corresponds to 2 PDCCH sub-frames and so on. In case
drx-RetransmissionTimer-v1130 is signalled, the UE shall ignore

drx-RetransmissionTimer (i.e. without suffix).

drxShortCycleTimerTimer for DRX in TS 36.321 [6]. Value in multiples of
shortDRX-Cycle. A value of 1 corresponds to shortDRX-Cycle, a value of 2

corresponds to 2 * shortDRX-Cycle and so on.
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[96] %2
[Table 2]

DRX-Config = CHOICE A
release NULL.,
setup SEQUENCE {

onburat ionTimer ENUMERATED {
psfl, pst2, pst3, pst4, psth, pst6,
psf8, psfl0. psf20, psf30. psfdo,
psis0, psisl, psi30, psilO0,
psf200},

drx-InactivityTimer ENUMERATED {
psfl, psi2, psf3, psfd, psid, psi6,
psfd, psfl0, psf20, psf30, psf4d0,
psfd0, psfB0, psfd0, psfl00,
psf200, psf300, psfh00, psf750,
psfl280, psfl1920, psf2560, psfO-v1020,
spare9, spare8, spare?, sparel,
spared, spared, spared, spare2,
sparel},

drx-RetransmissionTimer FENUMERATED {
psfl, psf2, psf4, psf6, psfS, psfls,
psf24, psf33},

TongDRE-CycleStar L0 [sel CHOICE 4

sf10 INTEGER(O. .9},
sf20 INTEGER(0..19),
sf32 INTEGER(O. .31,
s{10 INTEGER(0. .39),
s[64 INTEGER(0. .63},
sf80 INTEGERCO. . 79),
sf128 INTEGER(0. .127),
sf160 INTEGER(0. . 159),
sf256 INTEGER(0. .255),
s£320 INTEGER(0. .319),
sfal? INTEGER(0. .511),
sf640 INTEGER{0. .639),
sf1024 INTEGER(0. . 10235,
sf1280 INTEGFR(0. . 1279),
sf2048 INTEGER(D. 2047},
s{2560 INTEGER (0. . 2559)
t
shortDRX SEQUENCE {
shortDRX—Cycle ENUMERATED {
s[2, slo, sI8, s[10, s[16, s[20,
sf32, sf40, sf64, sf80, sf128, sf160,
sT256, sf320. s{512, s{640},
drxShortCycleTimer INTEGER (1..18)
h OPTIONAL - Need OR
¥
¥
DRX-Config-v1130 ::= SEQUENCE. {
drx-RetransmissionTimer-v1130 ENUMERATED {ps{0-v1130}  OPTIONAL, --Need OR
longDRX~CycleStartOffset~v1130 CHOICE +
sf60-v1130 INTEGER(O, .59,
s{70-v1130 INTEGERCO. .69
b OPTIONAL, --Need OR
shortDRX-Cycle-v1130 ENUMERATED {sf4-v1130} OPTIONAL  —-Need OR
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[97] %3
[Table 3]

RRM-Config field descriptions

ue-InactiveTimeDuration while UE has not received or transmitted any user data.
Thus the timer is still running in case e.g., UE measures the neighbour cells for the
HO purpose. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so
on. Value minl corresponds to 1 minute, value minls20 corresponds to 1 minute and

20 seconds, value minls40 corresponds to 1 minute and 40 seconds and so on. Value

hrl corresponds to 1 hour, hrlmin30 corresponds to 1 hour and 30 minutes and so on.

[98] %4
[Table 4]
- ASNISTART
RRM-Config ::= SEQUENCE {
ue-InactiveTime ENUMERATED {

s10, sl1b, s20,

minl, minls20c, minls40,
minZ, minZs3l, min3d,
minds30, mind, mind, ming,
) ) ) min7, mind, ming,
minl, minlZ, minld, winl7, minZ0,
) min24, min28, min3d3,
min3g, mindd, mino(, hrl,
hrlmin30, hrz,
hr2min30, hr3, hr3min30, hrd, hrb, hré,

hr&,  hri0,  hrl3,
hrl6, hr20, dayl. davlhrl2, day2.

davzhrl2, dav3, davd,
davo, dav?, davl0, davl4, dayvl9,

daya4, dey30,
dayMoreThan30} OPTIONAL ,

[99] SEA A 3 4Gk 5G] C-DRX 7] -3ke] 2P A B 48 525 A ElA,
A AA] ofof] oahd 3 1 WA 3E 4ol A g T A 5 7P/] dA =
MAC-MainConfig & = ¢ 3 8}%] = drx-Config, drx-InactivityTimer,
drx-RetransmissionTimer, drxShortCycleTimer v} 2}v] B & 2} RRM-Config 2 = 9]
ue-InactiveTime 3}&} 1] B] 2 sub-parameter?l] 3] &3F= A A 418 5Go A &=
)2 seto] o} u 2} LTE set (FE+=, low/lower frequency, =< sub-6GHz link) 3}
NR set(*£5=, high/higher frequency, =2 above-6GHz link) & 2 +-2] 3} A 43} a1
A4 5te] B2bak 2= o))

[100] o| & E0], ol o] %59 ¥ 63 o] MAC-MainConfig 2 = 2} RRM-Config

o 5GE 9 H 9] drx Al(set)S A A o2 A wito] 4G9} 5G2] C-DRX
7] b PR o A W 88k slo] 7o e A "k 5 H &
60 4= 5GE A g A EE drx S T8k b B 7} nr'o] F71E o



18

WO 2017/204539 PCT/KR2017/005364

5 of

T

A 174, B 59 B 60l thehd shebu BB g at o Ao B s,
4GS} 5G 7+e] C-DRXEZ th27l) &-8317] §l5e] 12 shepu B So] AwbEA
A0 A4 2lon, e AR A oA 9 shebil
W= P vhehil e So] B4 E 5 Itk 4G9 5G 4] C-DRXE

S 8] 17 SISl WS A5G AAE Fl5iel o] £
Shebul B S 4G DAL 918 e EER @70 1) o 44 5
Qor, % e HEe BAH ghow 24E £ e,

[101] %5
[Table 5]

DRX-Config 1:= CHOICE {
release NULL,
setup SEQUENCE {
onDurat ionTimer ENUMERATED 1 },
drx-lnactivitylimer ENUMERATED { },
drx-RetransmissionTimer ENUMERATED { },
longDRX-CycleStartOf fset CHOICE { ¥,
shor {DRX SEQUENCE {
shortDRX-Cycle ENUMERATED{ },
drxShortCycleTimer INTEGER (1..16)
) OPTIONAL - Need OR
r
¥
DRX-Config—v1130 ::= SEQUENCE {
drx-RetransmissionTimer-v1130 ENUMERATED {psf0-v11530; OPTIONAL, ——Need OR
longDRX-CycleStartOlfset-v1130 CHOICE A
sT60-v1130 INTEGER(D. .59),
sf70-v1130 INTEGER(0. .69)
) OPTIONAL, ——Need OR
shor thRX-Cycle-v1130 ENUVMERATED {sf4-v1130} OPTTONAL. —Need OR
B
DRX-Config—nr ::= SEQUENCE {
onDurationTimer_nr ENIMERATED { ),
drx-InactivityTimer_nr ENUMERATED 1 .
drx—RetransmissionTimer_nr ENUMERATED { 3§,
tongDRX-CycleStartOf fset_nr CHOTCE { ;
shor tDRX_nr SEQUENCE 4
shor tDRX-Cycle_nr ENUMERATED{ 3,
drxShortCycleTimer_nr INTEGER (1..16)
t

[102] %6
[Table 6]

—— ASN1START

RRM-Config ::=
ue~InactiveTime

RRM-Config nr @ :=
ne—InactiveTime_nr

SEQUENCE {

ENUMERATED { ¥ OPTIONAL,
SEQUENCE |
ENUMERATED { } OPTIONAL,
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[106]

[107]
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Indication Message 715t & 218 3 g+g 4= It} o] & &9 RRC connection
response WA A W 2] 1 Bit 5G cell XA A} 5-2] Al WA A] -2 (New field) <]
AA e} o] & 71 A= o] dAs}e] Wide signallingdhal W@do] 483 52H&
st} I3t dii) Multi-RAT ¥ W] Tight-Interworking - Multi-Link

¥ 3L 913= Legacy RAT BSYH-E| o] 5241 A& 7§k o & F2sl= A&

ghek. obA] A gk iy, i), i) Al 7FA] 718 288 56 AW g A] o &
5

o
OO

- U] Buffer size 7] BFO = Event 5 2Fo] A= 4~ it} &
¥ 3 1= ¢ ] PDCP/RLC/MAC/PHY buffer 7} 2.5 3@ 4= ) o, =&t
&l B 3 3= Legacy RAT & New RATS] 7] A] =10 x| &hi= v
PDCP/RLC/MAC/PHY buffer7} 2. al & 5= AT}, o] sl A= v}
71A 7 o] T Aol zo) E o|HEE 99 & o] A H o R
g gt
(2-1) @2 2] Traffic buffer”} Zero$! Event
-] Traffic buffer”} < Al 4k TH1 21 o] A4F¢!
-] Traffic buffer”} < Al 4k TH2 21 o] A4F¢1
(Full buffer> TH2_21>TH1_ 21> 0)
(2-2) (Legacy RAT) 7| A =& T+ Traffic buffer7} Zero! Event
(Legacy RAT) 7] A= 2] v Traffic buffer@©] TH1_22 ©]/3<] Event
(Legacy RAT) 7] A= 2] v Traffic buffer@©] TH2_22 ©]/3<] Event
(Full buffer> TH2_22>TH1_22>0)
(2-3) (New RAT) 7] A = 2] @28 Traffic buffer® ©] Zero%! Event
(New RAT) 7] A =1 2] W 2HH Traffic buffer®©] TH3_23 ©]/<1 Event
(New RAT) 7] A = 2] W+ Traffic buffer@©] TH4_23 ©|4<] Event
(Full buffer> TH4 23> TH3_23> 0)
AR E, QT QoS BRE 7|90 & & EventZ} AR E 5
o3HH, 87 QoS HHE VWt R 3 B AY ol EE g e
A (712 =)ol A A E A 8] 229] QoS &7 A 7| HE o ' 52} 5}l
A8 A~ Traffic/Bearer/logical CH/RAN Slice (PHY/MAC Resource/Configuration
combination) & I 231 7|HFO 2 3fi= FAFE 4= Ut} o] sFel A= &7 QoS
ARE 7|Wro 2 Eg/ Y ojHES --ato] dH gttt
(3-1) &7 QoS 7} Link Data rate ©] 3L
27 Data rate©] 4 74k TH1_31 ©]/3<! Event
27 Data rate©] 4 7 gk TH2_31 ©]/3<! Event
(TH2_31> TH1_31> 0)
(3-2) 27" QoS 7} Latency ©] 2L
27 Latency 7} 4 Al gk TH1_32 ©]5}<! Event
27 Latency 7} 4 Al gk TH2_32 ©]5}<! Event

o
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[143]  (TH2_32>THI_32>0)

[144] (3-3) 27" QoS 7} Mobility support ©] 3L

[145] ok o] 5 & 5 7F A GE THI_33 ©]/4<] Event

[146] 2 9 RLF (Radio Link Failure)7} ¢ Al 4k TH2_33 ©]3}¢] Event

[147] £ 5 HO latency 7} 9 Al 4k TH3_33 ©]3}<] EventE 380}

[148] A 2, F < Traffic 5574 A2 7159 E2] A9 Event= & W2/ 7] 4] =7 9]
=218 PDCCH(Physical Downlink Control Channel)2] 4| B.3Z & ] (Subframe)
A1, S buffer7F ZeroS! A 8 2 (Legacy and/or New RAT) 7| #| =1 2] whid
buffer7} ZeroQl Al 242t = & o] /g o] 28 o|WlER AH=E F v} &
A ool A EYjAE oHIEE= 7[E Al E 7E AR o] o] DA AL 7
7HA] Eggke

[149] (4-1) & buffer7} Zero?l Al 5 o] % A A A1E o]/d 74 2 Event

[150] ) A%k TH1_41 ©]/4<] Event

[151] S Ak TH2_41 ©]%+<] Event

[152]  (TH2_41>TH1_41> 0)

[153]  (4-2) (Legacy RAT) 71| =1 9] @b Traffic buffer”} Zero?l o]F 4 7] Al 3t
o] A} 74 3} Event

[154] S Ak TH1_42 ©]4+<] Event

[155] ) Al gk TH2_42 ©]/4<2] Event

[156]  (TH2_42>THI_ 42> 0)

[157] (4-3) (New RAT) 7| A = 2] @2 Traffic buffer®©] Zero?l o] 5 7] A7+
o] A} 74 3} Event

[158] ) Al gk TH1_43 ©]/4<2] Event

[159] ) Al 4k TH2_43 ©]/4<2] Event

[160]  (TH2_43>THI_43>0)

[161] 6ol = o) el A A3l of 2] 7HA] 2B whE vl H2F m = W
E g A" o] ¥l E (Cell coverage, Buffer % Ell, 27 QoS A K. 7|5}, Z < Traffic
SR Ao 2R o A AhE 747 F 1 &3l whet whe) whidke] 5G Ao
i $t F2t 2 A4 A7 A E L ol sk F2HES SA gL

[162] Aol dAA] o2 = 67} o] @] 5G A Bl F2F2 27] & Al A
Al BE 12 5G4 2.3 OFF 2 H o]t} 7} 5G Cell coverage EventE 7| HES. 2
5G4 Discovery *JEH| 2 3 0] 3}a1 (2. 2), ©|F Buffer size 7] ¥+ Event (TH1_2x)
2L&/718) 31 (TR1_3x) &7 QoS A H. 7] 4HF Event (TH1)9] 232 2 5G cell
measurement .= 2 % o] &} (L. 3), Buffer size 7] HF Event (TH2_2x) 2/%+
(TR2_3x) &7 QoS A H. 714t Event (THD) S 232 =2 5Gcell 2 FA 54
22 & Active FEE A 350 (BE 4) 523 4= 9t}

[163] L7 2k o] AA| oo ihE FAl Al 2Elo| A whike] A ¥ S 91§ RRC

o172 7] W © & LTE-5G Tight Integration ‘&2 37 oll /] Multi-RAT (4G, 5G)
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[164]

[165]

[166]

[167]
[168]

[169]

2% & E(Control Signalling flow) & 7] A] =-/¢bd 9]

d sl o)t
GE.glo] v) A 318 Alef ol A (S760) ©HEkel 4G 1A S
=7 Zl% © 2 ¥ 5G A g Aol g 4 B E YER = XA A7}
o A a1(S705), @& 5G H =78 g AakE F3shaA 2 CP il
7] 918 e e & A1 g}, o] 218 412 CP tail T3 v B = oA
gt ul¢} o] 4G/5G C-DRX t) 7] F-3k& 2P A 0 & Hgahal &9 3]
el e 7} = 5= Q)
01*1 e 5G ﬂ*?ﬂbﬂﬂ AR 2l 4 (S765) 5G Al th ek 4 A4 &
Efold AxKS710)5 S35l 205 2 4 2] Jlof] tf 3t JHE 5G
1%9_;% ¥ = gheh(S715). o], 71X 5 o] B o] & V|E o' WiHo] 56
YA g AAE 7fAEH] Y g E A o HIETZE BAY T 5= A THS720).
Wibe] 5G ol AW ] A7 R EW, 4G 7 A w2 dEE 5G A FUHE
A| A1 8FH (S725), mmW o & 2] Al 5G 7] x| =2} vk 7ke] 914 o)
AAETHST770). BEo] 5G V1A 5ol A& FElA tlo|E & F L
10 1(S730) C-DRX = 5 2}l #7g ol A, 5G A2 el tal A4 ¥ -2 CP tail
o] R E W (S735) 5G A 7}2] A28 &l A 5}aL(S740) 5G Tl A B 2] A Ef R
&2 STH(S775). §H A, @] 4G A2 S ¥ 3 CP tail &= FFE ¥ WH(S745) @R
4G 71 A F ko] A S ) A 8aL(S750) 4G 7] A = 0 2 RE 9 H o] A& T 7] B)i=
RRC §-3 7.5 2 E238THS755).

et Thg o A, whido] 5G A A& MAIEH] 913 EY] A H o]l E ] H T
% A AZHTHD I o] 24 AE 7| X0 & K 18l= MR(Measurement
Report)S 93 E] AE oWl ES] BT & YAITH2)S T =A A4 5
ATH G UL A% 2 8§ 3ol A whd/7] A = RLC Buffer 7} 91 Al 4k TH2
o]/4<l 749, MR (Measurement Report) % 48} -5 2}to] =3 & =], o] = vht
UL A4 A9 A7 3= 20|t} 4G LTE 9 MeNB7} Cell addition 2 A sf 2 =
k& Measurement 73] 2 MR(Measurement Report) ¥H2 A 48} = 2=
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]/l A &= LTE-5G tight integration 37, < NSA 7oA 9] 521& FA 0=
A 519t} o) 8le] & 8%-E| LTE-5G independent 37 (5, SA 3H7)0l| A 9]
E2hE A g

L 82 H g o] AA| ofof] w2 F-A1 Al 2=’ o] 4] ML(Multi-Link)el] 7] wF&F

LTE-5G Independent 37 o]l ] Core Network®} 7] A] = F 4| ] 3 (Control plane:
CP) ® AF&-Z} 3 ¥ (User plane: UP)e] 2 AFHj o] A& vlebd = o],
ol @] gk 7ol A LTE 71 A% 7} 5G (NR) 7] A 5 5 g 4 0 & 52§}, o
4G %} 5G core networks= '8 =2 E A A A 2 Fof] Q1B H| o] A7) &4 5=
7A5-, =& 4G9} 5G core network= H 2 F A8 AL A 2 Fef QIE #| o] A7}
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[170]

[171]

[172]

[173]

[174]

[175]

[176
[177
[178
[179
[180

—t e e d

-, =2 4G9 core network®] ¥ 3}&}o] 5G core network-S €7
(merge) AF-8-3H= A 9-7F B 23k 5= )t LTE 71 A =77} 5G (NR) 7] A =&
E=HA 0= At EE 4G (LTE) B 29 745 ©&-7]1 A =3k Al o] 3 (Control
plane: CP) X A}-8-Z} 3 (User plane: UP)¢| X7 A ¥ = A o] 7}538}aL, 5G
(NR)2] A g-o| &= ek 7] 2] =7k A o] 3 ¥H (Control plane: CP) 2 A}F-8-#}
3 H(User plane: UP)o] B A4 35l= A= el &= 5 9

92 Bl o] A A] djof] u}E EA Al 2~ Elo| A LTE-5G Independent 3+7
(Multi-Link: ML)l A 7] 2] = 7F 12 A el W 2 2 B layert A 2D ¥ 9]
A1 E LHER SR o| ) o) 2] gk $H o A LTE 715 3 5G (NR) 71 A =&
EydH o R FAE R, 4G9 5G L E E F layer’} RRC % PDCP, RLC, MAC,
PHY ATE0l et 57 ZRZEF layer® +-8-3h= 3l o] 7Fs 3ot

T 102 & g o] AA| o] whE LTE-5G Independent -& 2} $+74 ol A
Multi-RAT (4G, 5G) #1d e -85 91§ B %=(State Diagram)E A ™8 5h+=
Lol

LTE-5G independent &2} 87 o) A= 4G, 5G A Zo] 5y A o=
A o] ¥ (Paging 3£ 31, o] & ¢k Ao &2 @dbo] 9 X]3F= A Coverage 7| HF2]
Paging RAT A 8] 2} A& 3 ¢-kr}, W&k LTE-5G independent -5 2} 37 of| 4 &=
Gateway ol 4 Flow Aggregationg A8 4 1 & ™, 4G/5G 7H7He] A2 -&
whkol] of &t Traffic/Coverage/QoS A B & o] - FAgtslil o] & 7|Hto g
Multi-Link & 2/ 3} 34121 2](1020) @Y ®H = (5G only -2 4G only)E &4 3}
& Z191%](1010, 1030) Tre+slar 4 §-38)i= 528 538 5= ).

ol & gt A& ko] X 5F= A o] Coverage 7| HEC. 2 F2at 4= 9] o,
TAH R 4GA 5GA A AT P Ze Y EY I RYE 9 AR g A
W& Indication 7| RE S & Z}Ze] 7|5 Bl 2 3tel] uhe} whdkahi= F2to] el &=
ATk HE3=, vhdo] X E High Quality Traffic(¢] & £9°], VoIP, Al 7 URLLC
ME| 2 5o FHE VMo FAehs s} Qos AR VMo E
71 A ek ) 2] Buffer A H} S 71WF Q2 5le] fikahis BAo] FEE 5
)

%11 & o] AA] of o]l whE LTE-5G Independent 2 27 o) A
Multi-RAT (4G, 5G) A1 & &-&-& 93 52 A re] Qo] uhE Stae™ T 2.5
F2He of| B Holg = ot

Multi-RAT capable $H'% 2] RRC State & 2> th-2] 4714 A Hli (state) 7F <& A &
T Atk
(ST1: 73 el 1, state 1) Legacy RAT RRC_Connected / New RAT RRC_Idle
(ST2) Legacy RAT RRC_Connected / New RAT RRC_Connected
(ST3) Legacy RAT RRC_Idle / New RAT RRC_Connected
(ST4) Legacy RAT RRC_Idle / New RAT RRC_Idle
o] 7] 4] RRC_Connected 24 B} 3= TFA] A &574] .= 2 C-DRXE. =& FFH- 51,
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[181]

[182]

[183]

[184]

[185]

[186]

[187]

RRC_Idle 7} Bl = Idle DRX (paging)@7] 2 A A .51 3] 2 & Turn off3}+= inactive
R A3} Hol FAg

4712 M 2 & JEH 2 528 Multi-RAT capable W2 New RAT (5G) A
A 2] x| of Hof w}E o|Hl E (TR1: | ¥l E 1, TRiggering event 1), , Buffer
e Alo] =)o) upE o]l E (TR2), High QoS Traffic -5l W& o|Wl &
(TR3) 2 2 QoS A ¥ 7]4+<] Event (TR4) 217} &3z & o] o] 23e
Z0 02 23 4= ). o] ¢ ¢k Multi-RAT capable @22 g3k o] & 7}4]
Z71 &) w2 oWl Eo ufg} Al A e RRC A HIE HA S 7MY &3 o)

LTE-5G (MN-SN) independent, = SA 3+ ol 4, 5G Tl =~ AH 2] A o] Tr ¥
T E}ULO] 5G . 1:4] ﬂHQ_ }\] XJQ_ 73744 (5G ON }\] ) 73744) }L: 53_7@94 D}UL
o5& 5ol uE o]54 A9 (Handover Failure, Handover latency 2 Radio Link
Failureel] o & A°s 2 7Akah)ell 71nkake] 5G 25} 418} A1 & A4 s
S T A AA] o 2, b o] F S 5Tt ardrol o] A QIAIGL (ol E B
120km/h) ©]/d-©] 2 Handover latency 2.7~ Abgto] A AI4L (& B9 1x =2 0)

o15he) ] MN 92 FO 2 &85hv SN B3 A4 @A T SNE
SR A1 B A S SN dand 6 RS BHE
E e B MNS 91843} A7 %) 31 A% 24 8HE MNE kol

g o] o) A X Y& 3t F2e ksl

(ST1) Legacy RAT RRC_Connected/ New RAT RRC_Idle: Buffer size” } TR2
71HEe] A 4k ool A &7 QoS7} (Data rate, latency 27-AF&}) TR32] 47
#Lol Rl 95 TS 5G cell S A 3E Al7]5L ST2E 525

(ST2) Legacy RAT RRC_Connected / New RAT RRC_Connected: 5G coverage
o] - Eventol] WEHTR1) 5G 54 coverage A1 <} 3ol 4] 27 QoS7} (mobility
LA, & o] B 5 5) A gk olstol A Ao i B T8 (TR3) 4G
cell & H| &A1 3} Al 7] a1 ST3E B 23t

(ST3) Legacy RAT RRC_Idle / New RAT RRC_Idle: # <% Traffic &=41 A] 2}

714k Event® A4k 0]/ Al Rbe] A #hab= -9 5G cell R 4G cellS H] 24 3}

Al 7131 ST4ZE & 2}F5)

(ST4) Legacy RAT RRC_Idle / New RAT RRC_Idle: Multi-RAT &
Multi-RAT capable &' Paging-> -+ 7}F4] RAT-& B A| 43 = 91 7] &l
New RAT, Legacy RAT % & A el 4 0 2 F4lst 5 2Fgkr),

LTE-5G interworking, NSA 2+7 o] A = v '&-& RRC -5 “J H ol 4] LTE(4G)
pagingS 418t 55 F 25 2 U, LTE-5G independent, SA 87 ol A = &
244 8} ¥ 1 Recent RAT 715 O 2 Paging & 41855 548k = Q). =5,
Multi-RAT capable ¥ F 7}4] RAT = o] S Qo2 A ElEte] o)
HAAE Alebd F2be o5 qlar, 7HE 2ol A5 S TR RATS

2 2=

Z,:
Aeistel sl A E £ A5 B AT FE o)
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o] A et A A] ool ulal Multi-RAT capable ¥H22] 5G4 o] RRC_Connected
FEHE HATo R AEHY] e T2 SA B AR 489 9t =,
Multi-RAT capable t?H& 2] RRC State $1°2 A ©] = Legacy RAT®l| t &k CP tail
1.t} New RAT (NR) ]| th &t CP Tail-& o 4] &2 &7 &35t #88 23S
T o, A AA] oef w=H New RAT| th gt CP Tail& Zero(0) + margin ©]|
7HE Al A A BFe] (Margin << 1) NR Traffic <741 €48 & 1} & RRC Idle
AR A3 sk s 2hs 3 skch

o] u] NRoll ™ g+ Paging 41 =& 1|54 Idle 4B & 2} o] -+= LTE-5G
interworking 3+ % LTE-5G independent $+73 ] u}2} Paging 17 &2} o] #-7}
AA T, Paging 917 & 2tell 8 ® % W= Multi-RAT wHEo| ] Z o] N/Wo
A 43k 1l (ANDSFUY MMES-9] Core Network 7} Legacy RAT 22 New RAT
1A =S Bohe] whide] X5z WA o & whidel] AuEE 4= 9lt)

o] slo| A= RRC State & &=/2ds17] 9l ¢ 7= 271 &0l tial A gt

WA RRC A4S @5 417]7] 918 241 o 5ol il 4 ). 5G
TN A = H@r 5G A 2] RRC _Connected - H] & %=7] 44 ¥ Timer X.t}
el et GE ldle W5 5 & Paging A1 5HX) i BER Q841717

S1a.
(ST1) 71 A= 2] RRC release message <Al A% 52},
(ST2) &' 2] Fast Dormancy 2.7 Message ) & X

o}q_e )\636]' T /\1\

Uit 22 RRC 912 & X]Oﬂ/\] 7] 7] 93t A A o Eo) e A
71 A= b2 9 5G Al ©f RRC_Connected ‘3 Bl & 371 4378 ¥ Timer H.1}

2 2&o] CP tail Y0 & Q13F Z7] Idle A El &2 28t &= 74 o=

Idle’d- Bl ol 4] Connected 2 B & W1 8t 2 o) (transition) 7} A 5Fe] A 7] = N/W

Signalling overhead 2 ©+ A2 o] AR5 H 43} 317] 8
(SUS1) 7] A= RRC release message 21 %5 A &1 52},

(SUS2) @& Al RRC Suspend 2% message 7% &2} 2
(SUS3) @& Dummy data A% 2.2 Timer &4 &2} 5 4o % 3tUE S35

% 9lek.

o) ol A A gk A A of ol A, SASH o] A HF} LF Ao th 3k DRX %
inactivity timer set2 xH'H 3}3} o] A 3 EL %%ﬂb AA] ool A 7] A = o) s
parameterZ 174 FF o 2 A A s a1 -8 WA % 75

T & AA] ool 98, SN (Secondary Node) 7] A= 2] Coverage o]} o],
Traffice] A ]2~ A B L 8] A7} & 7-3F= QoS, Traffic®] data 83 2
/7| A 5l =4 ¥ AL QL 3= buffer®] AH] (), ©E] O]E}\E 3 olsAd

AL QA E 42 9 F o] el &3 71HEsHo], DRX 2 inactivity timer
4 parameterE A A 5Fal A A= 2% 7Hs sl =5, @E o] SN (Secondary
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[200]

[201]
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[204]

[205]

Node) 7] A1 =7 ] Coverage o] el A7t Traffic®] AH] 2 4 B3 A 8] =7}

873h= QoS 7F A XA o) At 1§71 A9, Hi= Traffic®] data 8% 2

HH/MN=-E SN7| A ol 2] H] 5L §l+= bufferao] AAGL o] 3 A5 2
o] 54 5o W& o] 5A A9 (Handover % Radio Link failure’d ‘& 2 -1-A}&H)el

J1HeE 2 AE 7t B 2 A5 230 g Aol E = oWl E triggerS
g 82 5 Ao
vjol7b A< d 8-S 7iHbo 5 SN & Hof] tf 3 C-DRX &} B 2 user

inactivity timer®] #1-& B2 02 AAS L A e AA o= e 5
A0 MN # ol tf ¢t C-DRX 32} E] 2 user inactivity timer2] #;-S
HaeAor AAstar dAshE A o= e o Aot o7 A B4 274
2 A g oh= 91 = user inactivity timerS AT A 0.2 Z A A= W,
C-DRX¥] sub-parameter$! drx-Config, drx-Inactivity TimerE 7t 4] 2.2 Z 7|
A A s= HHH | drx-RetransmissionTimer 2 o) 2 & =2 Z A 4 A 5}+= vhH
drxShortCycleTimer %t 4 &2 Z 7| A sl= WP on| & = 9}

%12+ Boubg o] A A] of of] whE LTE-5G Independent 52} $174 of A
Multi-RAT (4G, 5G) A A= &-8-& 9 Ao} 41 & & E(Control Signalling flow)
D I A /2o 52 A 9] o & AW sk ot

HA, @ e] 5G ERlo] B] 240 315 51 4G Fglvbo] 2] 31 A H) ol A (S1260)
o] 4G AAE & A sk V1A w o B H o] A WA A] 7} v
AGHTHS1200). TS 1] 9] g 2o A THI T Bl L= Eg A H

o]l E(S1205)l whe} 5G A4S &l salof 3 d 2 A& Q1% 5G
v 278 2] AAE 5331 (S1265), 5G A2 & AL dhi= 7 A wel] e W ET
RACH(Random Access CHannel) 4 2}-& § $HU}(S1210).

S 5G 71 A5 (e Ao ko] W B oFo] vk YA
TH2¢} B uLsle] Eg 7% o] Hil 5(31215):2— ke Wkl 5G A8 el ar
5G 71X =7k 9] 12 & F3) dlo] B & 51 W =TH(S1220, S1225). o] # g
g el A whtkel 5G A Rto] 24 ﬂﬂ 31, 4G 252 RRC 5 ‘EHE i
T UTHS1270). A, T2 5G A& Bk vlolH Hdo] ¥ F 2749

Al Zko] A bR (S1230) ©Ee] 5G A Al #AS EEl (S1235) BEe] 5G EFlo]
A1), o] e gk A Zh2 kA A g §F -2 CP wilel] 8l @ sl Al S o

ko] 4G 174 o] RRC H-F 7 E ] 3L 5G T /\74 H 2] Aol M (S1275) T
5G # o] HIA A E =41 8HH (S1240), 4G A2 & g AIZE - 7E7EA] RER Sk
749-(S1245) ko] 4G A 1ho] A= 8 A ¥ (S1250) - 4G ¥ 0]

A A & 2l 8h= A H] E 5 2 eR(S1255).

B kg o] A A] ojof] w2 & & 4 <l 5G Radio Tail (User Inactivity timer) 7] 3t
& 2& 913}9] Traffic end point (TCP flag FIN) 7| HFS. 2 vl o174 )] 7]
2hg of o] A ghrh 5 132 & o] A A] of o) whE & 844
Radio Tail (User Inactivity timer) 7] 7} @3 & 22 9] 3}] Traffic end point
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2 d oy AR A SAte] A ol E Bl e,
E] TCP 3} %! ©] FIN (final) 3£A| ¢} o] & gF<ls}7] 9 g

da oy

H
0
v
rir
2
oy
Y
of\
1o
[
il

EZ A, TCP= Ho|E] ~2EH QR RE] 7414
tlolH & w33k 7 TCP 3l tl & F7}sto] TCP Al T EE A A ¢t} TCP+
UES A =5 119 do]H 1w E& ¢HA A o] a1 of ¢] glo] o] Fof x| A3+ s,
F2 m=o A TCP 3lvlol 85 £ 71(1410) 5 FIN e 15 1R ER
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