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(57) Abstract: According to one embodiment, a handover method of a source base station in a mobile communication system, com-
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Pu 5 FAFEAAEHAEL SEE B5E)IA 4YE V5 ES
AaYstr] g dAE S ATsE A% 7 sttt

e 4 55 54 = Vs @E)E A sl AR s ol el A F
The R JAREYHAES ¥3}etE BE, ATWUE B 250 AR5 e 5
QITh W 7HA] thA) A e Soll = BB 504 ddid V550 A S
Blofupa A shis A% 7heghe el of fhet ol 1), Sldol A H o §li=
TN EEES AN AAH oz Sl FdE = A% Thestal T
50l dul & sjgetiz 75l wet e o ¥ = A The st

o w], ¥ A eell A ARG-E] = '~ ek B0 = AXE S0 = FPGAE =

ASICH -2 3t=dlo] AR E oulstr, -t oW 2 E& g
DA A E O] i sfEdofo) fA E = o v ofyu
ol=eld e o= 3z A wAlel AES A 5 LAl Shuf Has 1 o
ZEAMEE AYATI 5 TAAE 5 vk e, A o2 A 5=
LEEdO TALLE AAAT LZEY THLE, FHs THREE

& Xt FALAEH W E oM AT = Ve o 2
o FHLAE B RER AYHIY RHY FARLLES pER
l"i* %131:9} SERbolu g, Y 8 AE R VR ES Huto] A~ i HRE
Hlol7h Wel s} i 1 o] ahe] CPUEE A A RS e S
o 4 LA A A s o8 S AN £ 2]
ol5 ol A AL H 1= B4 . (node)E A Hal7] 918 G
dl(network entity) & -2 A A sl= 8o, WA A &S A Al &0, & AA &
AH H| o] 25 A A sp= &of, thFs =
o] HoE &l r[E Aot whet
= A2 ohy, T 7= 4 9
7} AFEE 4 T
S A2l T el 9Ioko], & Ao AT 3= 5G 5= NR, LTE A 28] ] &

Il

i

N

N

oo rdb o N Y
io.u OE

2

AN A elshz ol ok WA 5 S AR ETE SHAIRE, 2 A A 7} o] 2] 8 o]
R g5 ol = A2 o, & f Aol E= Al Ag o)
=AdEA A L= 5 )

2, 5N A S A eSS A A 0w Al 9ol 3GPP7H A S A4S
24 A T o ow & Ao A u, B Ao FaF ax fAE
R R EEEDERREC L LR EEEEER I
Slatiz Welel A oFgke] ME 0w A8 5, o] = B Al o] V)%
Horo A £dH 7|24 228 7 o] Feko g 7he3 Al o)),

£ 7 Al &= 3GPP TR 23.725(“Study on enhancement of Ultra-Reliable Low-Latency



WO 2020/036424 PCT/KR2019/010328

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

9

Communication (URLLC) support in the 5G Core network (5GC)”)el A4 4 2] H Key
Issue #1: Supporting high reliability by redundant transmission in user plan¥} Key
Issue #2: Supporting low latency and low jitter during handover procedure 2]
&7 Al o8| A g Fe.

A A= = QW 2 18] UPF(User Plane Function)7t ¥ 7 = #] &=
75 N2 STEl 0] 2= 7] 3ol 9= 0 3 9} Xn Q1E| o] 2= 7l kel A Q. B
Arg st} tteh, sl = @ ¥ 2 Q13 UPF(User Plane Function)2] A4 A o] & Q st

74 9-oll = 3GPP TS 23.502 “Procedures for the 5G System”ol| 4] A 2] ¥ “4.19.1.2.2

Xn based inter NG-RAN handover with User Plane function re-allocation” 2] 7 $-&
7hg el gt

3GPP TR 23.725 (“*Study on enhancement of Ultra-Reliable Low-Latency
Communication (URLLC) support in the 5G Core network (5GC)”) 1A o] A 2] €
“Solution #5: Duplication of user plane tunneling during HO” 7|2 = 9 H &
Shi= & 3GPP 5G U E 9] Ao MRl & F=25-2] A A A A HE
BAsHE 7182 Akl

A 7 HL A= Q¥ Al o] E] FA W o] 2] (Data radio bearer: DRB)7}
A A %= &2, user plane tunnel & W 4| AASIA, =0 H & 7| A5 0 2 v
e AEeeas, 71Ee] A onl slgel A SAEE 2714
I A E H 435} sl 7] H -2 “enhanced handover” &

AN

512 a9l N2 QlE| o] 2 7] uke] A= @ Bl & UEhli= B, 12 2k

Xn Qe slo] 2= 7] uke] ME Q1] & Lhehliz S R0t

1490] 441€ 3GPP ANEIE] ko] WA ofn|ghe). S E

g7 SAEE F8 A5 ol AP AEAZE ehi,

; % ol o] 5413 97 & vhebule).

AR AEAEE YEE, B £
o

o
(Z
)
0,
rrl

il

I
ot
rE
92

A8 o] o= shite] Bl (A 34 E)E UPF7} Source RANCI A
&3, Source RAN> 3l & 3l 71 & #] 7 3} AH&ZHUE)®l| Al
AukA Q1 M= Q@ Mol A =, i = @ ¥ A] UPFOll A Source RANZ} Target
aFsh= F 7l BE (A E}’%ﬁ)% 1] 2] ”43}ﬂ 7} RAN®| 7

S T8 AEeh N2 H= 7]Hke] Sl o B o) Xn ¥ H 7] Hke]
Ao A F 70 Bld & TS, 55 dEdhs 2 S =33

bol At % gt

o filo

S

(0w
"to o

A e

bt o ofn ? SRS
Z
o
B

N
i
e
PN
Ot

538 ARk I N2 QIE o] 2~ 7| dko] = Qo ¥ o] &2 14 & vrEhl &=
o)A, B 47 U4l Xn QI Ho] & 7Hke] e o v of F2F 342
e = = o]t}

5 38 ZA25HHE, 11 24 o) A, Source RAN+ AMF©I| ] HandoverE & % &} a1,
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21 A o A, AMFi= SMFel| 7] Session UpdateE 2.7 $+t}, 71 9 31 IpA ol A,
SMF+ “enhanced handover”E 53 3= PDU Session?1 #] 2F¢15}a1, UPFl A
Target RAN7ZFA 9] 31 8F 55 B €& A 3oL, 4 24 o] A, SMF+= AMFol| A|
Session Update©]l Tk Ack& %153t}

5 A ol 4], AMF+= Target RAN®| 7] Handover Request W] A| A & & &35}l
6™ A ol A, Target RAN-S AMF9I| 7l Handover Request®l] T ¢+ Ack-& & %3+,
1%, 7H A A, AMF= SMFe) 7] Session Update S 2.7 5Fa1, 8t 24 o A,
Target RAN©I| A UPF= 9] 43k 55 B d-& AT 199 1A o) A, SMF+=
AMF¢l 7| Session Update Request®l] o] 3+ Ack-& &gt}

101 A4 o) A, AMF+= Source RAN®I A] Handover Command ™| A] ] &
AEshar, 114 24 o 4, Target RANZ} UPFRFe] B o] ¢4 ¥ 2 (8 14
2)°ll, UPF= Source RANZ} Target RANC & A gt 3§ 71 & A5 gho). 71 9 Target
RAN©®|| DRB7} eHe% %] ¢Fofth | 12 14 o] A, Target RAN-S UPFE -]
1o uj) 718 %] 43 a1, Target RAN®| DRB7F &% W, 13W 3} of] A, Target
RANS A48k 3] 71 5-& UEN 7] A %3hr),

14 A o)l A, UET Target RAN®I 7] Handover7} 5 % & @&l a1, 15
A ol A, Target RAN-> SMFe]| Al Handover’} $+5 %5 &2, 160 2ol A,
SMFE % 3l UPF2} Source RANZH| B €& ] A ghil.

W 5 45 Z 230, 1~2W A o)l A, Source RANT} Target RANZFE] 2}t] &
AE o] 2 M= QW 7F 523 ¥ = 5 <QF, Target RANZ} UPFZH2] 2 A B €&
A4 3}7] 9138l Target RAN-> SMFZ PDU Session Update H| A %] & A & glC},
2b™ A o A, Target RANI UPFRFe] B 92 Ay A slar, 31 24 ol A, Target
RAN3}F UPFRRe] B Ao b=l 5 b 34 F), UPF= 54§ o7l &
Target RANZ} Source RANC| Al A &3Hr},

Target RANO| DRB7} &%) ] e tth, 41 217 o] A, Target RAN W&

W71 & A 3tar, 5 A4 o] A, Target RANO| DRB7F &35 &= 59 UEE=
Target RANE &3l # 71 -& AE3tc) 6 B Ao A, UE7F HEQH T8 &
Target RAN®|| 7| & 2] ¥, Target RAN-> AMF©]| #| Path Switch H|A| A & A &3},
7H A o A, AMF= SMFe| Session Update WA X & Q% 5}, 81H 24 o A,
SMF3= Source RAN# UPFZHe] Bl & &l Al gkt

4G(oll & E9], LTE) Al 2~ Elo| A= A= o Bighe] 9|71 F4=
Lossless 31 = 2 B & X A 3lt}. Lossless 3N =2 B += Al =2 ¥ 7}

Source RAN= UESN A A gabA] 23k | 7132 S-GW R FE] A| &2 jhi= o7l &
direct/indirect forwarding 7| & & 3l Target RAN®|| Al A 5}, o] 2] g
forwarding 7|'H .2 {18}, Source RANO|| A UES] 7] A 53814 3 37l &5

R,
LTE® A 2] Seamless &1 = 2 1 2} Lossless 31 =218 7] H & 4
TCP A & vlusto] AWet s gt 7| A =& o7& A
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Layer2] bufferol] #74 $, MAC Z=7A|& 2]l 93l A% | F &S UE A
AT} o)l ol A, Seamless BN =2 H = = @ ¥ A] Source RAN2| PDCP
Layer bufferol] #|#¥l 3} 712 Target RANC. 2 A E3} %] 5ol = Q H A
Source RAN©] W& 3} 719} Target RANC. 2 A F3l= A= Q& 2| v| gy,
HET 2, Lossless 1= @ B &= 31 = @ ¥ A] Source RAN2] PDCP layer buffer®]]
A7 37 W= 9 ¥ Al Source RANO| WHE I 71S B5F X2 P A5 S
Target RANS. = A F35h= Q& o v gt}

[80] 1= 5% Seamless 3 = Q@ H ol A 2] A B o) 4| %% TCP sequence number
(byte)E U EM = = 0] 31, &= 6-2 Lossless A= Q B o] A o] Aol A A 54
TCP sequence number (segment) & L-EFU = = o] T},

[81] W55 Fxstd, 31500 A= o5, A B 7} 31% o] ol 53 TCP
HAEE AEehs A& (AHS) G0 = ) v o] & 6ol A & A ¥ ol A
%3k TCP 2 7l 9] sequence number7} A &4 0 2 F-7Fsh= A& &1 & <=

AT}, Seamless = H o) A A A Fo] doj}i= o] 3= Source RANS| PDCP

layer bufferol] &A1 8 3 71 o] Target RANC. 2 A ¥ %] ¢Fa1 ¥ & £ 7]

o,

ojj -0l v}
[82] %78 = 9 B 59 End-to-end delayE W ERY = = o]t}
[83] = 7 Seamless 3 = @ H 9} Lossless &l = Q B of| 4] 2] E2E ] 1 A] 7H-&

LERAI T ShA A58 o] f-9f mpzk7EA] & Seamless = Q H of| A = Al A o]
WA A TF, Lossless 31 = @ B 2] 7 -%-, Source RAN®|| 4] Target RANC. 2
HAdaljolst= | 7lo] WO E ossless B =2 B 7} Seamless 3 = Q. B H.t} 71
F92E A AN 7HS 7R, PDCP Layer2] B3 Alo] 27} &4=5 o] &= v &
At &, = o A9 F 7l &4 7 A RS of 7 A 7| LR sHE Q.
Al &85 o] ol

[84] o}uk 3= @ B = Lossless 31 = 2 B 7} Seamless el = QB H T} £t

A 7Fo] At} 3] 8} =, Lossless 31 = 2 8] 9] 745, Seamless 3N = 2.8 ¢} &)

7 A el A A AES F8EHA] B FLE | TCP goodput(Z % o] Z &) 7| o] A o]
A= TCP I 72 %) Lossless =@ H o F5-7FH £5 4

[85] Source RANOI A -4 A o] Ao W& 718 B UE Al A&38HA] X8
5ol UET 37 &4 & A 5 ot ol el gh 3 72l £4-& TCPe} 22 23
Alo] TR E S A T {Hend-to-end) A A E S A7 7] vl Fol] %] AR o]
AA F7HE 4= A 20, TCP2] Congestion Window & <& ©] 7] W] -]
Throughput©] 742 4 ST},

[86] 3L, 4G A 22El o) ©E] 5G Al Elo| A= UPFE f-5 802 AHA 7153817
uf Fofl, 3GPP TS 23.502 “Procedures for the 5G System” 2| 4.19 Handover
procedures®l| 4] = Xn & = 7| ¥Ee] = Q¥ A] o} gl ¢} o] 3714 Al L] o5&
A o]ttt

[87] - A= B IFUPF7F M H A &+ Alvhe] 2 (4.19.1.2.2 Xn based inter

b
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NG-RAN handover without User Plane function re-allocation)

- A= 9 ¥ 7t intermediate UPF7} 4F ) ¥ = Al y2] & (4.19.1.2.3 Xn based inter
NG-RAN handover with insertion of intermediate UPF)

- A= 2 W 7t intermediate UPF7} ¥ 74 5] = A 112 2 (4.19.1.2.4 Xn based inter
NG-RAN handover with re-allocation of intermediate UPF)

A= 9 ¥ I} intermediate UPF(I-UPF)7} ® A /A ) ¥ = 74 -9, &= 83} 9]
soj ol AR E ANA s Aol Basteh AR, A3
A9 Bo) iz A9 b] A sol ol A 8 Al 4Bk ARk e s

o

k7] wawoll, &= 429] 2b3}4 9] 'second tunnel A 2} Zo] Fojrke] A HdA
AlRbol Aol A5 A s o] Ashd = 3l

2 WA oM = 5G 2o 2] Path W7 /Proﬂ w2 A= Q8 Fok A X}
AE, 2o Rl FEA S RS e B HE B AR E Ay s B

A 4 &2, direct/indirect forwarding 7|} - —Egﬁﬂ A= vk 7 F
BASHL, F 71 A5 3ke] Xn W A7F EA 8 A5, Xn W AE F-8l] Target
RANC & T8 AF& Fsto] = (t F—/\Jﬂ"é% Z]%g}ﬂ s
AR A et 2 A o] A A A olo] iEH }% Apef ol A o=
A3 (71E2] UPFO Au] 2= M9 & Hlol b= 49, SMFZH-UPFE A9 8k
7ol 5= A Z]Oq 2R R e AR —/ﬁ’\]gi;ﬁ% T 3

URLLC ¥ 2= F 7/l N3 B E &2 7S 55 d4ge
B4 4= 9l tH(Solution #4). SFA| FF B 7 Al o] A 2 AIE]A] B A4S 9 &l Xn
B9 & o] &3t ol = tha 3 Eoh

1. URLLC A B] =& Al 8t7] YA &= L4l 54 A o] "4 ol 7] wji-ol,
UE7} = W o] He A 8] 2~E ¥ Source RANZFA| = 2141 2] 4] o]
BAHETa g 4 91t Source RANF} Target RANAL©] 9]l ideal backhaul < ¢l Xn
HY& a8t Xn HHE 2 S DA EA AH| 25 AT 5 )

2. Target RANO. 2 = Q9 ¥ 7} Ao sk 4§ F 7|2 N3 HY & U]F/] E= A
S H[ES 2T A= gAY 53], F 79 thE UPFE 3
AEE oh= Al ol A= 242 F 7] 2] N3, N6 B €2 &+ 31 vl -&o] w5
& slolt}. mhefA] B sfAJ el A= BE QW Ald] shufe] N3 Bl & o] &3}
Target RANC. 2 3| 71-& A 53} 31, =58} Reliability S H.¢+s}7] 918l Xn H Y &
F7E ARG ST A= B 7 kS ¥ F-oll = Solution #42} #o] N3l F 71 €]
Hd& AR 5 Stk

3. UPF9} Target RAN A}0] of| &= Target RANS A-8-3F= T2 UES] B €& 9|
A& 4 v}, WhA o] Source RANF} Target RAN Aol 2] Xn & = 9] 4
Az E T A& Hdo] &A= Ak kA, Xn B Y& T 5 AES S
N3ol| =70 e] Bl d-& AAs= 450l A9 FolE HAAA = 7 UL
F8F A 5GCo A Bt =& A E A S AT 2

% 93= 3GPP 5G Al 22¥] T2 E YERY = ol

—10



WO 2020/036424 PCT/KR2019/010328

[97]

[98]
[99]

[100]

[101]

[102]

[103]

[104]

[105]

13

%2 99] 3GPP 5G .1 T-Z ol A AFEAHUE) 7} Al A& f-#] 5F 4] Source
RANC A Target RANCO. = o] F3}= 2 9-5 o 2 5o Ar et A 2 Aol o] A,
3GPP 3l E] E]i= RAN, AMF, SMF, UPF, PCF7} <& 4] gt}

5102 A AAefol] Wk PDU AIA A 3 =4 2 & et = ol

] A A] o] of) A, “enhance handover”®l] T ¢} A H.3= PCFol # 4%t} UE7} PDU
MRS A AY, =4 3817] #8] SMFel Al PDU Session
Establishment/Modification Request W] A| A| & 7 &gt} o] uf], SMF+= PCF= - E]
“enhance handover” 4 H.& Jtol @ 31, UE7} 8 % 8}+= PDU Al 4 ¢l “enhance
handover’& &g A Z X A At} PDU Al A of] “enhance handover”&

A gwttar SME7F #ebsbd & % PDU session IDE A gkt

T2 A AA oo & N2 QIE Hlo] &~ 7Rke] = @ & VER &
EUJO]F— T 125 A AA oo mhE Xn AE Ho] 2~ V[HEe] HEQHE
Le} Lo, & 132 A Aol wE Xn S1E] & o] 2 7] REE] intermediate
UPF= O] A=W E YEh = ot

S35 125 A=W FUPFZE WA ¥ A o= gl A o AA oo uhE
7 ARES e, & 138 = e 7F-UPEZE 4 B 3= 7 §-oll A
AAl o] & 2 g & A Bl s o Al ArES Wit

7} ol A o A2 3GPP NE|E (o] W A5 on|ghr}, gt 31 3E o
Aoz 379 st 55 A5 ol A ASA=E et AR
FAZEHANEWE 75 S5 AE ol Ao FA4lg 7l & bt
AR BV H AR 5 A A A7 AFAZE Ve, U R 2]
T8 Ao Q13 7} RANONA 418 sj 7l & ofm| gho}, &g, T8 A
312k 35 = Source RANCI A 7% 3§ 71 & Target RANC. & HAFal= =25
ojm| sty F4& A A 3143 = Source RANO A B2 3)| 7] & Target RANC. =
Agote= 425 e

el A A o o] A 1=, Source RAN©OI| A T2 # & o] H of] W& 7| 7] = UE] 7
A S A %, A o 9l o) %Target RANCO Al A 530 =M

(direct/indirect forwarding), ¥ 7! 748 B A }U} Source RAN®{| 4| = GPT-U
sequence numberg ©|-&-35to] T A F o] Hof| w2 s 7l 7} o] Fof) W2 1 7S
TS ok = Xn WA 7| HEe] sl E Q W o A= Xn W A& E 3l Source
RAN©|| A Target RAN®] 7| 341 A& A& 0" AGdo 2y AAEA AFE&

R A3}

e =9 JFUPF7F A ¥ &= 4 5-E il sl¢], Source RANO A =
2] @ QTE H o] & = @ ¥ A] 2} 5 Alol] PDU Session Update ™ A %] &
SMFE<) A 1] 2] ¥ 4= 91t} SMFA= UE7} Target RANC. 2 S = ¢ 1] sF uf,
I-UPFE 4F§lo] 8 ¢-A & AA gt} I-UPF 4 9] & 8.81thal SMF7F A4 8HH
SMF== I-UPF A1 €] o}ﬂ Source RAN> &= 163 o] ‘& 2}-ght},

upebA], A AA el A, sZo] o] A4 A E] = 49 Source RANCI A Target

(@]
A
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[108]

[109]

[110]
[111]

[112]

[113]

[114]
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RAN<= 713 SMFell Al = HA Bl Ed 2 83 sh= 38 o] b4l AA=oH
Ao M BHop WA vt o [l w2, o] gk g & Fal W&

A AA S B AS 4=l

5147 o A A de) wE N2 1B o] 2 7[Hke] = @ & UER &=
Lo, & 157 e A AAl o] hE Xn 1B o] 2~ V[HEe] = o &
LER = o, & 163 THE A A A oo whE Xn TE # o] 2 7| RE9]
intermediate UPF& ©] 83l sl = ¢ ¥ & Vel = SH ot

149 =¥ 15 N2 B2 7| wke] = o B oF Xn WA 7[Hke] = QW A
UPF7} 73 = A &8 Wl o] &2t 3 & vehl Y, =9 162 Xn ¥ =1 7| Rk
A= v Al A= IFI-UPFZL AF 4 &= 7399 5238 & vekdt

% 145 Fx5H4E, 1 74 ol A, Source RAN+ AMF®]| 7] Target RAN A K 2}
PDU Session IDE ¥38+3le] sl= 0B E QA 3lt} 2 iAol A, AMF&=
SMFel| 7] Session Update S 2.7 8} a1, 3% 2} A o] 4], SMF+= “enhanced
handover” & =38} 3f] oF 3} = PDU Session$1 %] &¢138} 31, UPFl A Target
RAN7ZHA] ¢] a1 &F 515 B 9 & A8k, 411 21 ol A, SMF+= AMF©]| /] Session
Update®l] o) 3+ Ack-& A &3t}

5t A ol 4], AMF Target RAN®I 7] Handover Request | A| #] & %
6™ A ol A, Target RAN-S AMF?l| 7l Handover Request®l] tl ¢+ Ack-= A 55},
79 24 AMFi= SMFol| A Session Update S 2.7 gt}

1%, 811 A ol A, Target RANC A UPF= 9] AF3F 545 Bl €2 Al Al gt

9 A o)l A, SMF+= AMF¢]| 7| Session Update Request ] A] %] ol o} $+ ACK 3}
Z5 A %ol A 25 = GTP-U sequence numberE €] 5241, 10 A ol A,
AMF+= Source RANO Al 55 % o] A 2% = GTP-U sequence numbers
gt} A d A EE 53 Source RANS T8 A4 ¥ 97l 3} 18 %] ¢h&
7S RS 2 9lr)

11 #H7g ol A, Target RANZ} UPFZEHE] B Ho] ehd ¥l (8 #1788 vzl %)
UPF+= 37! of] & GTP-U sequence numberE ¢ 111, 8l & 3| 71 & Source
RAN# Target RANO Al 55 A F& o),

12-1 W T o) A, Source RANCI A = F-37 & o] Hof ik 3} 7l o] B 3 o
A4, sl 3 71 & & AFSEe] Target RANC A 1 <5 $FCH(N3 Indirect
forwarding). Source RAN®I| #]74-% )| 71-& ¥ A& 2] Source RAN-> Target
RAN®] Al end-mark & A &g}, 12-2 W1 74 011 2, Target RAN®|] DRB7}

S =] X)) kT H, Target RAN-2 Source RANZ} UPFZ2 B -2 o) 71 &
A7gtet, ol u], Source RANS. 2 H-E] -2 ufj 7l o] UPFZ F-F ¥ | Zl 2 o}
oA A EE of of gt

13 774 Target RAN®] DRB7} &9 ¥, Target RAN-S UE Al ) 7 &
A %5kaL, 149 34 o A, UET Target RANO Al =0 w7} 9 g S <
15 A o A, Target RAN-S SMFO] 7] = Q¥ 7 e & <)

%3fal,

R
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1611 A o) A, UPF2} Source RANZFS] 7| & 2] B d -2 &l A gt}

155 Fxeh, 121 HA oA, F 7 A5 1he] ghr] @ QlE #Ho]
;M= Q B 7} =8 ¥ = & 9F Target RANI UPFZHE] Bl €8 A 43517 9138 Source
RAN-2 SMF& PDU Session Update W] A| A & A %-3hc}, 1 5 2b™H 2Fg ol A,
Target RAN# UPFZFe] B -3 AA] g,

3 g o]l A, Target RANTH UPFZHE] Bl o] b ¥ 3 2bd A & nhzl $),
UPF+= & Y §F GTP-U sequence numberg -1 ¢ 3§ 715 Source RAN# Target
RANCN Al Aol 3f 7l & A Fstr). 7 ¢, 4 74 o A Target RAN-= Source
RANOI A &5 Z%o] A 25 = sequence numberE A% &} sl AR E
%3l Source RANZ 545 25 ¥ sf 7l 181 4] & a7l & -3 = 3

o AE o] Aol W& sfFlo] ] of] EAsHH, 5-11 #7g o] A, Source RAN->
e 2} 2 & HALSEO] Target RANON Al 4% ¢HtH(Xn direct forwarding). Source

& F-°ll Source RAN-2 Target RAN©| 7]
end-markE A E3 4= At} A F A 2] A-S 2 &l 5-2 37 o A, Source
RANO|| A = UPFE B W& 3l 71 & 5 AL8l o] Target RANC & X5
2 TH(Xn direct forwarding). Target RAN®|| DRB7} 3+ %] #] e 9khid, 5-31
Aol A, Source RAN S 2 7-E| 9k sf 713} UPFR B #H2 3 71 & H]| 5l 5} o]
sequence number®l] 27| A @3}l (Reordering), #1740}, 611 2} of| A4, Target
RANC| DRB7} &3 5= 5 ¢F UEL Target RANS 53 3] 71 S 43 c}. Target
RANC] DRB7} &35 ™ Target RAN- UEC) Al 3 71 & A %3k}

7H A ol A, Target RAN-S AMF©l| 7] Path Switch WA %] & A &-8}a1, 81H
Aol A, AMFi= SMFO A Al A ol EE @3 ghv. 21 5, 1900 34 o] A,
SMFE7} Xn @ =5 o|-&3to] 14184 x| o] Hastrtal habsd, A A&

Aol EslA] &Fa1 #1424 © 2 Source RANO| A Xn ¥ A& ©]-8-3}2] Target
RANC = 3715 T4 HEstar, 18 A] eFthH, Source RANI UPFRHE] 7] & 9]
B g & s A gk

% 16S Fxahd, -2 34 o A, Target RAN-S 2FT] Q. Q1E #fo] 2~ = @
A], Session Update Request W] A| A & SMFZ & &3t & 31 24 o) A = SMF+=
target UPF (I-UPF) & A B} g of 3}+=#] A4 gtc}. SMF7| Al -2 I-UPF7}k
Fdasttta R, LUPFE A 8§tk wh, 1-UPF7F A 8 2 d a 7F globd,
SMF= %= 159} 2ol &2t}

4~5H I ol 4, SMF+ I-UPFE 3 €3} Target RANZ} PDU session anchor
(PSA)S 38 &b+ UPF 7He] Bl d-& A gt} 6 74 ol A, Target RAN, I-UPF
18] 31 PSAZES] B H o] ¢4 EH, SMF+= Target RAN®]| 7] Session Update
] A] %] 2] Response WA A & H T}

7H A o)l A, Target RAN, I-UPF 2¥] 31 PASZF2] Bl € o] &HA | 5 (5
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RAN A & ¥H-2 3] 71 9] sequence numberE Source RANC| Al ¢ =T}, 3l &
sequence numberE § 3l Source RAN-Z 3 HFo] A2t s 718 ok 4= vk
9-1H -7 ol 4, Source RANO| A = 55 Z Fo] Ao gk 3] 7l o] B 1o
A4, sl & 3| 7l & &-ALSFe] Target RANC| Al A 53T} Xn direct forwarding).
Source RAN®I| A 4-H 3)| 71-& B 5 A% 3 Source RAN-2 Target RAN®] 7|
end-markE A F8ha1, L UPFR B W2 3)| 71-& 5-A}SFo] Target RANC. 2
-8} (Xn direct forwarding). 9-2% 2474 o]l A, Target RAN®|| DRB7} 3+ %] A]
kb, Source RANI [-UPF 2 H- #H2 1] 712 sequence number©l] 27|
A ¥ 3}al (Reordering), #174-HT}
10 774 o] A, Target RAN©I| DRB7} &3 %] = ‘& <F, UES Target RANE 53l
) 71 -& 7% gkr}. Target RANO| DRB7} &% ¥ Target RAN-= UEC] A 3 7l &

Agskr), 12 24 o) 4, Target RAN-> AMF©] 7] Path Switch WA %] &

&

2
b
o
o

| I

13-149 34 AMF= SMFol A Al ol EE 2 43t} SMEZF Xn ¥ 215
Fol 21212 A 2] o] B Qetrhar s, AHS o] EstA] a1
]S 2 Source RANO A Xn & A& ©]-83}9] Target RANS. =2 371 & F5&
a1, 18X ¢kt Source RANTF UPFRFE] 71 2] B €2 & A &k,
Aleflol] =W, 37l A3 BASHH A, F A of] W& XA LT3}
A HE B 4= ) #nk ol A= @ W Al -UPF7F A ¥ = A -9-ol &=
g A2 HES AAgstar, 7l & Ads)] o2, A= H Al ool A
AR7F AR =T e s R A e v A A A B & B
Lo} 7}, Target RANC. 2 F-5 A 5
AN FA S 1A 4 9l

172 - MA ] A Aol 9}, 443t Solution#5, 18] 31 A 91 Lossless
=8 7 v alshE ol

%= 178 23 B ¥, Direct/Indirect Forwarding A| o] F-, = Q B o] 2 o] H =
AR H T8 AS o 18 a1 a7HE A A ko] ol o &) Bl alsk it

1) Lossless = Q. H X 9]

B A 9] A Ao o} AHEA 2l Lossless 31 = 9 H A 2ol A = Direct/Indirect
Forwarding *| ¢1-& -3l lossless & = Q. H & 431X 9}, Solution #51| 4] &=
7| 71 9] direct/Indirect Forwarding <] 91 5} %] 2+=T}. 5, Solution #5°1] 4]
A=k 7l FEA S BAgsy] el e g RIH Hl o] 2~ = o H
5 9F Source RANO|| 4] 2] = @ ¥ o] Z o] ®b-& 3718 ¥ 5 UEY Al B 4~
1 t}i= 7FA Shell Lossless handover7} B4 H T}, w}2} A, Solution #5+= o} @ dhk
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receiving all the packets sent via source tunnel before handover to target RAN node
when UE works in single radio mode).

)y WA=eH oo A G H T5 AF A4

3 7|4 e] A A] o9} Solution #5911 A1 3= 2hT] 2. QTE o] 22 = @ 8] o] 4 E-2
Lol Target RAN7ZHA o] 25 v 2] A5l S5 AETFo2H, Qb
A] WE Path SwitchE H. A gHr}, Wb of), A HEA Q1 Lossless s 5 Q8 &f 7 -5-
Zh] 2 QIE Al o] 2~ A= QB Fof Path Switch £ 3 5te] H 25 24|
) 5o, URLLC A 1] 220l X% 401 F7h4 el A= 9.1 <] Q14| Zko] uh4) ek,

3) 17k84 A9

A ] A i Xn B DS o] §5te] 17842 X 24k, Solution #5}
UEA Q1 Lossless =¥ o] - sl 7 H o2 a1 74 & Al 8hA] = &L
Solution #4(TR23.725)2} &2°] N3 Bl €& T 5 &2 ARg-oh= WY
A7HEA Aol 7hsste). B A Al o] A A o] 3T Solution #4E
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F95tal, Z2AAI830)ZFE FHE ANFE FA AL Tl A5
o]ﬂ.
AA

ua(mo)L o] Fafol]l gt 219 2 do|HE A 55 9l
gk, W 2.2](1820)= ol A E 51 = A5l X8 Alo] R E=
t o] Bl & A Ask 4= glv}. v 28] (1820)= & (ROM), H(RAM), 3t=t] =5,
CD-ROM % DVD 53 £ A v A iz A4 w2 5] 2302 FAE

o]

SR AA(1830)F =gt 2 IS A A] ofof] whe} whiko] F e £ QI 5
A o] A4S Aojst 5= Ut} o & Bof, A1 (1810)0 A Ao A& E
F8tek= HolH N:@E A&kar, 32 A A (1830)= Hl o] B Al 5 of tf ]
A g s

T 19= é%]]lt@eﬂl of Y 48 YE = 5 X0t

51904 A ¥ = upe) o], A A Ao o) wE 7] A5 %?ﬁ‘ﬂ(wm)

W 2.2](1920), 2 M A (1930)5 £33 5= lt). A& 7| X =1 2] B4l o
upe} 7] X = 2] 38 A A(1930), A1 E(1910) 2 H 2.2 (1920)7}F F 28k 5=
ATE o, 712 =2 A AT A& oo 3G E = A ol YT o B B0,
7N A L ALe T4 QA5 R U] B 7 048 e U AL
T LS EFT S5 Qlrk BN ol ek TR A (1930), F2147(1910) B
) 32.2](1920)7F Bhete] 3 (chip) 2 € 5 glrk g
3R A (1930)= Aol & sl o] o] ZEAME LS 4 At
STFAI(1910) = 7] A= AR} 7 A 5 FARE A g Ao ® iy
S48 5= gle) gua} $4208kE 2 E 3= Alo] 4 Es), vlolE &

NZE &

ket o= vk A (1910) = S E = AT ks A HE
FZ3L= RE A7), FAHE=E NEE A F8 TE6ta F955 817

M 3at= RE 417] 5 o2 A4 = 5= vk okl ol = &74147(1910)9] ¢
A A o Aol £ A19(1910)2] T4 247 RF $417] 2 RF 524171 9]
3Hg ¥ = A& ot}

e, F2l 0= T A B8l AEE sk ZEAA(1930)2
Zgstal, TR AAM(1930)ZFEH 2HE AN E T4 AL S & A
o]ﬂ.

A

W 2.2](1920)= 71 A =9 T2 22 }E?._:L% o o] Bl & 448 5= 9t}
g w2 2](1920)F 7 A Sl A g 55 = 5ol 23k Alo] AR wE
tolB & A 4= st uﬂuﬂ(wzo)t E(ROM), H(RAM), 3t =T] A~ =,
CD-ROM % DVD &3 & A4 u A I3= A v A 59 2302 49

o]

4?_11]7\1(1930)L 2 A o] AAL ool whet Y] A o] E A 4 L5
ddde] AL AT 5 Utk ol & Eof, F541F-(1910)00 4 o] F4lah=
Aol Az g 3oz dlolB] A& F=2l8tar, T2A A (1930)3= Bido] A5E
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Ao A5 2 dlele] Azol tat =4 Aot wee 5 gloh

B A o] e mE WA A o] 7] A1 A A o ol 2 WSS Fl= 9 o],
AXEo], = st ojo AXZ E o] 23] FEl & ¢ = (implemented)
2= gl

LEEOIR TS A, s} ol o] ZRAMEZEN BE)S
Agshs AHE B AL A9 A EE AFE 229 A Fe) Agd &
ATh A E] W% 7he A vl A s AE LR el A E e g = sy

o},
Abo] st gl e A X} AR (device) W 2] B o] 4ko] SR A A o] o] & A3
=3 ) ¥ Th(configured for execution). 31} o] 2] Z 2 732 A x|

7he st s -
FA R stol 7 & AR AT = Al o) 1Al " A A] o F ol whE
W ES A 8etA dhi= 1§ ® o] (instructions) & £ 3T

olggt TR IMAIZEY S BE AXEY o) Ay dA 2 o 2 (random
access memory), = 2l Al (flash) ¥ 2. 2] & E 5= & 3] 24 (non-volatile) W] -],
£ (ROM: Read Only Memory), A 714 24| 7} s 32 219 7} s & (EEPROM:
Electrically Erasable Programmable Read Only Memory), A} 7| ©] 2= =1 #] 7
ZF %] (magnetic disc storage device), 3 ¥ E t] 2~ #(CD-ROM: Compact
MWMMDﬂﬂ%@iﬂﬂ*i@ﬂkD@MmeRMMgm%qi
e o] Fet A A, v 1Y E 7FA E(magnetic cassette)ol] A 74E 4= )
T olEY A e AT AZﬂoi?HﬁﬂLQﬂﬂﬂaﬁwﬁ.E@
zhzrel 44 Wl Eel = v ) 2eE 5 gl
ek 37 12 Q1 E Yl(Internet), 91 E 2} Ul (Intranet), LAN(Local Area
Network), WLAN(Wide LAN), "=+= SAN(Storage Area Network)Z} -2 521
YEYA £ olgy 2o =m 7AH B UEYAE S3ko] 5 t(access) &
AT 2 715 $Hattachable) #]74 4FX] (storage device)©ll #1742 4= AT},
15k A A= o LEE S5t 2 7iA 9 Ao & Falsh= ] o
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= 59 0}* Aol & 5 Q)
B NA ] A A QD A A o Eoll A, - A of] 5 = A it
A A QN AA ool upe} v i R T YT ey, @
T BAS A HYE Al A& Aol A ghstA ded
A, 2 IRAI7E B i ] A 8ol Al QL A& oy,
d aadstrete deR ARV, G R 1 dd A
BraE 7A4E 7 9
E%WHQ}EUJOH AR AA &5 2 A9 V= W2 A
A9 olEl & w7 HE 54 dlE A A AL o), £ A 9
Aotz st A2 ol S, & JiA 9] V= A ARl v S
o] AA| 7k stthE A& 2 A 9] &5t= V5= okl A FAke
1| Zpol| Al Ap &k Aot} HE &k, 24 7h o] A A[o= g o) whef M=

o -W
o
e 7

fu _1

>,
>,

£

o
o
o

-

>,
}Erﬂ
>%J

R
ol b ;
e g
E&rﬂ
{J
?_

e
P jorlr

&

ot
Rop

ol ot

> Ao of =
N £ o
!

AN i

ﬂilo (Z fu

—|—‘



PCT/KR2019/010328

WO 2020/036424

20

sl

Al 28l 5G H4= NR A =8



WO 2020/036424 PCT/KR2019/010328
21

A7 9

7473} 1] o] & Z A4l Al Elol| A A A 7] A S (source base station) 2] 31 = Q B HFEH o]
Aol A,
UPF(User Plane Function)®] 3} 7l T35 A 59 A|2H& A A ah= A A A&
A3 WA, 2

471 UPF] 3|71 35 A F
S o
[} =

A FehA] feshar A= of = #ZQd, .

[% 73} 2] A 18] Jof A,

4] Al8h= A A A=,

&3to] 237] UPFE] 37l S5 A %9

(7R3 Al glelA,
#o] 52 51} o kel W A% L BT A7 B AT R
3 %, = np v 1% 92

9t ¢l = vl (end-mark) E 7] EF7 7| X o2 A 48]

B oofy M
&
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o2,
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2
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= -1 T, =]
[ 4] 13l §lofA,
7] Aol & st o] e m g s & Y] B VAl s o' AEehs
A=,
7] UPFE &8, 7] o] & st o] o] v A sj 7l & 7] Bt A
A= o g2 Ak, I
[ 5] 13l §lofA,

o L oox 2 N oox (2 oox 2 oo 2L oox
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shif o] o] M A E A& AV Ak VA B2 RE S UAE
¥ 3ahar,
A7 A T8 AEE,
A7 UPF7L A7 &azs 7| A5 082 A Fah= s 2l 3 L3 s 7l & A7l
EFA 7| A= & 2 H FahE E Aol AL,

501 o

Aol oA,
2}7] UPFE] 3] 7] S A4 o] A 2HS %] A]
= g35to] 47| UPF] sj 7%l S5 #2149

—

Al 2 A A&t
ﬂ6ﬂd 0] A,

7] Aok st o] g m A S Al S BT AV B VAl o=
?ﬂP$““ﬁ¢ﬂ*ﬂx%ﬂﬁﬁﬁwm%ﬂﬂ

S
AR HATE= A= vpa S A7) 22 7| A SO R ELE

ﬂ

Tl E3tsh=, W,

XM%ﬂﬁﬁi,

GTP-U /\] ‘é bﬂ sequence number) Oﬂ 7| z8be], A7 A S5
AR

% Eé(reordermg) ]’T_T = ]-g Eﬂ _:1’:_'?;]‘0]»1—:, F19=:8
Aogtel] oA,
N A A EE A G A

Ol FZFAl A Elo| A A= Q& =83l A2 7] X =0 Qo] A,

}7l A= oW E alaty] 98k Rl 1 o B B A4St o] &
st} o] o] W Re; E

A7) W 2o A A TR S AEEto 2

UPF9| F 7] S5 A o] Alzh& A A8k A A A 4l

371 UPFe] 9|7 F 5 AEo] A|2FS A A8z A A AE 7| 22, H ol %
shuf o] o] mj A% 37 & EPA V| Al o &2 FEhE Aok s

ol o] ZEAMAME xFstal,

I AR

’F7] UPF7} A7) 2= 7| Ao 2 A Fah= a7l 2 5d g 71 & 47|
EFZ 71 A= 0 2 H FhiE F Aol AL,
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[5=1]

NG |

N3

Source Target
RAN RAN |__|

————— » data transmission before the redundant transmission
— data transmission during the redundant transmission

N\Y The stored data before the redundant transmission

[:l The received data during the redundant transmission
[52]

Link

NG |

Xn Source N | Target

RAN RAN ]

————— » data transmission before the redundant transmission
—— data transmission during the redundant transmission

N\ The stored data before the redundant transmission

[:l The received data during the redundant transmission
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[510]
UE RAN SMF PCF
1. PDU Session Establishment
/ Modification Request , ,
2. Session Management Policy
Establishment or Modification
- >
3. SMF determines if apply
"enhanced handover" to this
PDU session
I
Following existed steps
[511]

NG |

N3

I Source Target |
RAN RAN

————— » Data transmission before the redundant transmission
— Data transmission during the redundant transmission

———3 Indirect forwarding the stored data before the
redundant transmission

The stored data before the redundant transmission

|:| The received data during the redundant transmission
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UPF
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X Source . Target

RAN RAN

————— » Data transmission before the redundant transmission
— Data transmission during the redundant transmission

— » Direct forwarding the stored data before the
- * redundant transmission

__, Direct forwarding the received data before the
—* redundant transmission

N\ The stored data before the redundant transmission

|:| The received data during the redundant transmission
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Link
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[
Xn Source . Target
RAN B RAN

————— » Data transmission before the redundant transmission
— Data transmission during the redundant transmission

_— » Direct forwarding the stored data before the
- * redundant transmission

— Direct forwarding the received data before the
—* redundant transmission

N} The stored data before the redundant transmission

|:| The received data during the redundant transmission
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