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Abstract: At present, the society is in an era of rapid development of science and technology, and the rapid develop-
ment of wireless communication technology has not only promoted the digital transformation of industry, transporta-
tion, medical and other fields, but also continuously upgraded wireless communication networks, trying to move from
wired to wireless. With the continuous evolution of computer technology and wireless communication technology,
many application scenarios require highly reliable transmission in a wireless environment. Especially in the fields of
modern industrial automation and autonomous driving, the demand for highly reliable transmission is more urgent.
5G technology was delved into, which was one of the most advanced wireless transmission technologies in the indus-

try, focusing on multi-channel redundant transmission technology within 5G systems. The key points of the technol-
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ogy in terms of application background, technical principles and technical route were summarized. In terms of applica-

tion background, the practical application requirements of 5G redundant transmission in wireless scenarios such as

modern industrial automation and autonomous driving were highlighted. In terms of technical principles, the relevant

research was summarized and sorted out from the end-to-end multi-channel redundant transmission of services, the

analysis of the technical principles of 5G multi-channel redundant transmission were focused on, and its unique ad-

vantages in improving transmission reliability were explained. In terms of technical routes, the development direction

of 5G multi-channel redundant transmission technology and various possible implementation paths were comprehen-

sively considered. Finally, the difficulties and challenges of the future development of 5G multi-channel redundant

transmission technology were pointed out, and its future development trend was discussed, so as to better understand

the key role and prospect of 5G redundant transmission technology in the field of wireless communication.
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THALR A N3 R T DL o) 81 A 2 AR
AT A5, M-RAN (master RAN) 4 A . SMF
B UPF A DATE B8 (5 8 A 32 54 [F) 2% el 15 2.
AT 1 TP b il BRAS 7] (1) IR 288 S 81D, IX 6 2% R A
SV AR TP 26550 228 T L P S5 B A A 52 ) A i /2
1o TURAME AT DC AN, HIFK PDUEL M-

RAN F1S-RAN (secondary RAN) 5 s 347 7T 4
4. XHFPAAHEAING-RAN 1 45, 72 7
T A FH A (7] 1) 4% B J2 8% 42 AT TU AR B AL
BT N3 BEE 1) TC AR AL B 11 PR .

7E M-RAN/S-RAN 75 2 id i 1 [8] UPF 75 s
F2 3 UPF # s &0 & b, W] LLZE# 50 UPF A1 M-
RAN/S-RAN 5 s 2 [8] 73 )4 N — A B A v [H]
UPF (I-UPF), BASCRE—ANEH AN N3 FINO f%iE
T A e, 5T N3 RS IE 1) 0 A 4% o 12
7o NG-RAN A1 UPF Z [ 4> N3 FIN9 F%iH ,
MR — PDU £ QoS #it. 1£ N7
W45 1 1E LT, UPF DN & il QoS it i) F 47
S AEAE, JEBAHFR GTP-U B35 2 licsh e
7o X i A 2 ) ad i N9 BE3E 1 FTN9 fE
i 2 f£3% %) I-UPF1 il I-UPF2. %t/ I-UPF % %
L N3 FEE 1A N3 S 2 4 M UPF #2Ui A
A H A GTP-U %1 5 1 4 4 # 4l ¥ K 45 NG-

N11 N7
A AMF  [eeeeeeees ) PCF
N2 .

= N3 : N6

M-RAN UPF
UE  Xn

N3
S-RAN

B BT N3 BRIE I TU AR AR

N2

K12

FEF N3 FINO BEIE (170 AL
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RAN. NG-RAN ¥ GTPU J¥ % 5 {H R H &
. fE BTN HIE AL, NG-RAN )\UE &
i QoS Wt i 7 ¥, FEHAHIE 1) GTP-U 741
SO TAT. XTI L4 e N3 FEIE 1
AIN3 % 2 1% %1 3 1-UPF1 Ml -.UPF2. &> 1-
UPF 458 N9 B&iE 1 A1 N9 F% & 2 K M NG-
RAN U1 B A5 M A GTP-U #5115 (15 4 $ 8
R4y UPF. UPF R4l GTP-U 74 5 iHbrEE
43 258045

NT LR HEIR AR, BRT
X PDCP M GTP-U iS4 3 (¥ 75 v LA AL, 3R]
DLy B U3 )2, HRP (high reliability proto-
col) EW#E A UEA UPF £, ¥ 5 S5G
PRSI 13 Fi. EiZFEF, ST R T
W55, UPF & il R AT 20 4 50 A v L e A H)
(1) HRP /3 51| 5 LA EAT U R AL S . 24 UE #2105 M-
RAN 1 S-RAN [ &I A& B, R 4E HRP J¥ 51| 5 7E
HRP EiHBrEE M. X T EA7Ik55, UE &5
1 3 H 43 BEAH A /9 HRP 2 51 5 LA T 00 42 4%
fi. UPF AR 4 HRP J7 515t B HRP 2 1) 5 5 60,
3 T AN A 8 18 CN R 38 AT S S /] B RAN 5 48
ff i UPF M UE Z [ #EAT TO R A 5, R T
A VR . 2O RS D R T S
Rel-15 H1 347 1) PDCP %4k €0 5 i Dy e AH [7] 1 0
RPN, BLA 1 PDU 23 15/QoS it i BRI il 7E 1%

fil T E PSR EH .

FERS B IEAE U, BEAE 3 X 24 1R AN W s i
FUR P o0t v ot B i 45 1R 7 SR B, 19X 4 B R ) v
MA A AR B R R EE, TN
XX 4 k5, ATSSS (access traffic steering,
switching, and splitting) ¥ AR MNIZ 4. 3GPP &
ST ATSSSIXFlF M 1 MRS, &56 2%
A AR & R R, B ER T3 N 2511
PERE. PIEEPERIH P RSG . ATSSS 456 T 2 A%
i 2 A FN 4y 0 S, @ ik 5] N MPTCP (multi-
path TCP protocol) F1 MPQUIC
QUIC protocol) % % ¥ AL 4 hil, DL K& ATSSS-
LL i Uhee, MOKHBSRF: T W45 PR Re AN AT S .
3GPP [¥] ATSSS Z2t4 4 14 B o

3GPP AWML (R 4G F15G) 54 3GPP #%
AW (B Wi-FD JF 47, S8R N — AN
SRENE RN — AL, LR I 2E 2% 1) B
M. ZEEmEAR, W MPTCP fl MPQUIC, A&
ATSSS [ B B 5 - 3GPP ¥4 MPTCP {{FE 1)
REHBE{E UPF ', F1 UE i 32 #F 1) MPTCP g
B4, A RLSEBLA TCP Mk &5 I B 4r e Th g,
it A& — &I vT DL E] B E 3GPP 42 A i 4% Ak
3GPP # AN AT b b AT AR 4, BRAE S BAL i 72
o 4% 4% A 4 TE 42 D14, MPTCP fo ¥ B A
Bl A A B I 2 A B R AT AR S, IR

(multi-path

S :
PDUJE PDUJ
HRP : HRP
thk e gk P
GTP-U A U e GTD- i GTP-U
5G-AN 5G-AN - ol LI ;
WUE L] BUE UDP/IIP (== UDP/IP UDP/IP  =— UDP/P
oo 2 H] 2
L1 —— LI i L1 = LI
UE 5G-AN UPF : UPF :
i (PDUZiE4)
N9 N6

K13 955G H i ok
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N1 N2 N4
NI
MPTCP N3 METCL
Thig 3GPPEEAN R IhRE
N6
UE UPF HA P
ATSSS-LLJ

14 ATSSS ZE#

T AR ) AT SRR B R . MPQUIC U & QUIC
MR Z AT B, EHT Web N H 51 5.
TR TR OC (UPF)  He 3 MPTCP/
MPQUIC /L #, 5 H &% (UE) X HH
MPTCP ¥ fig th [A] TE, ATSSSSEHL T MBS
KRR DR XA, BIMETE A TR E SR i AL 1
WL SKAE T, B nT DLdd 2 5k B e e, M
e Ak R A g 1

ATSSS 51 A\ 7 Pyl 43 9L 2l e
MPQUIC 43 fil ATSSS-LL 739t -

(1> MPTCP/MPQUIC 43 it ThRE . 1X T ) g
J& i UPF # ) MPTCP/MPQUIC fC#, sZ3l T
TCP MVt B 539t 4R i T LATE 3GPP #2 A\ i
ZFIAE 3GPP B2 N B 4% 2 [A) [R] I A%y, B TEA%
i AR T SR AR I O AR )4 . X PR RIS MR
IR 265 B 1 AR 418 SIS X 28 HR 10 30 AS IR B I AR R AR
NI 2 v 5049 A i 1 T S R R 1 i

(2) ATSSS-LLZ7-mbiRg. XADjEefE UE Al
UPF 1 si8l, CFF BAT AR AT S I 3. A
b MPTCP/MPQUIC, ATSSS-LL 73 ¥t Th fig & it
H, & TSRS, BFEIP. TCP.
UDP A1 DL K 28 & (1) Jit . ATSSS-LL Jj g 5
MPTCP fREL T 8 5 KX 5l & ATSSS-LL AN 3 F
Bl g5 CEbfm—> 1P 5-tuple ) 7E 3GPP £l
4k 3GPP N 42 (1 [RI A& %, B3 i ATSSS-
LL AN SRR FE 2 3t o Gk 2 B 4 b ke 48 A0 %

Rl MPTCP/

PEAYHC, AN F B 559 AT DLGE B B R R AR
DA FE AN [ £ iR 25 o2 £ 75 R

ATSSS A 1 B FH A # 2 28455k T 712 1
. d@idfE 2 AR, ATSSS BEW% &2 2
RFH AR . P AT L2 B RS . (KA
R AL By, AT BRAT 58 tH A ) 7% 3h Il AE IR 55 .
BhAh, ATSSS %4 it % 12 1% £ R0 & 2 S L i AR
T 2 BRIS AR, A R TR T B R IR 2 AN
%, MMAHETET 7R MERE. ATSSS H;
REFLEEZHNBEIESE, NAFR MG
BRI A 7 SRR, M T Mg R AN
AIEETE. FET ATSSS HiAR KI5l NAILTERR T+ 3)
W28 VE R 7 TH FTHUS B e, B RAEIX —
Sehd F R R IEHE—B R T, DASR H TR AT
A R s 7 %

Wu 254 [a] 5 7 [ 58 % 7 45 A1 ATSSS 28 #4 1)
5G AU R R AEIE B . ARG X 2 B AR AR
P BGEAT TIRAN IR, W T 4 ME LIRS,
BDEx AR BE . HRE. PHEEEHIA T LS. IR
BE—P TR T 2 B AR AR AR LR ATSSS 7 DLSE
Bl eMBB Al URLLC V.55 55K .

1E5G R 40 1) 2 2 A HEZE 1 3GPP Al 9E 3GPP
FE N 265 [F] I A o IZAE SR 4E 3GPP W g dr 44 N
BANRET T ML (ATSSS), #ikN
2 XoF A T R R 25 3 1 R L A TSR ) O
HEFH R Z 2 —. Cogalan 2PV 41 7 — b 5 1)
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ATSSS 57k (eAT3S), ZFIEANEE T bR 5
FEVEREII R, BT M IEEE R, LM
A AR X 285 1

YE N ATSSS THEEMI K BEHEZN (R R, B kiR f%
i ny DAIE I (5 B A5 22 A IR 2% AT O SR IO 48 i
Wi, DAREDEE R, Fik,
It P SRS R A T LR 2 B AR AR M R I
MG BEMAE. N T AR R, Bal
R T — T T 21 5% 28 20 (1 1% Hn i 2 1 BE AL
Felg (MSTT), R K34 PR, H\ok, H
P (UB) R RRENEE, 58
MR % SRR Thae, #RJ5 8IS 3GPP W 4 A& 5 BT
BHEARREBEP AR, — AT 3GPP M2,
AN ETAE3GPP M4 . Hk, R ATt Tk
BT SR s I ok B S B R R AR R AR . S
EME RS, AR ERER K.

% P& 1% A% i 22 #) ¥ i (multipath TCP,
MPTCP) & H Bt T#24F 25 41 (Internet Engi-
neering Task Force, IETF) #r#fLI TCPY RE
R, B SR A B T 2 S W 2% I A5 A% i AL
PP, G810 TCP AL B /E A 42 1 HEAT (S
1T MPTCP Fo VI 7E A [ 1) ) 4% % 44 |- [ B 4% 4 4
W, DASE s PERE . RTEEPEAN A . MPTCP
I AE AR G TCP 2l B 5] A MPTCP &, SEH
T 2RI . TSR, & g Al
IR 55 %% W 7 3 MPTCP, 4R J& B8 7 7T LA 43
FREAN T, AT IS A F 2 AR Rk . $L
P o B s B, W% A R R, IRAR
0 PRSP e EAT B S A BE AN 3838 . A =X
PZEHIEIER T HAFR, &N 2 AR 2R
BRI ZE . IR SRR AT Y IR I, MPTCP
RE % (E A 2% 4% b gk L i, SR ik &
MPTCP H P ZE R a0 ] 15 P

URLLC I FH 37 5% 75 55 0] 58 1) oo 3 00308 1%
FIEHEIE, MPTCP 2 fiff thix B5 4k ik (1 — Fh o 4%
J7iERS, gtk — 2 R F MPTCP 45 A i te 545 4

ME. Z8. AR RFERE, &FKI4E
MPTCP (1) 2 fifi = AR Pt — D W 7T, BAgE
Y SO R B T 5

82
.- -
’ l socket |
SRR | | MPTCP |
i)z
24 )2 TCP! |[TCP2 | ... | TCPn
R 2 ~
YELE

15 MPTCP KX 44

Cao 25 T — B [7) MPTCP f) . DA%
W5 D R O B 4 e X BEL 2 JRK 0 K5 1 R O
(MPTCP-rec), ZZf# T MPTCP [ ¥ £ 5 37 HE
J7 FH B S 2% i [X BHL2E ) @, P48 MPTCP K 3% 77
AU 7 2 6] (R A7 8 o Liu PO B4 7 7T DL
Burstiness [{] £ 12 TCP (MPTCP-RB), &%
SRR AL TR, AR RS H
A3 L 45 BN, MPTCP-RB K K 446 1 F
P 52 BN ] . Nguyen 2B 7 7 FH % 42
AT (PA) SZEL MPTCP (¥ M & F0a] 4744, 3L
H R A B U B R SR MPTCP 15, 4
HAHKZIRFMPTCP (MPTCP-LA), MPTCP-
LA 7E &% FOLEE B I BFEE B BE R, 5 AT
¥ MPTCP 1% i 8 B U] 4 21 5 HLARZS SR AR 45 2R
A A IE . MPTCP-LA 7638 s ik s f 5 44 ™
SRR T T AT IR MERE . Cao PR T —
Fi B T 2 % K % 2] ) MPTCP & f& (MPTCP-
meLearning), LA3 58 MPTCP %1 % 9 4% Mo o 1) 4
A& ¥ 14 . MPTCP-meLearning 51 N\ 7 —Fh T 1)
TRIZE, I ABEAT A TR0 HE A% 4 o £ B8 47 1 %
1% . MPTCP-meLearning it H % 5 58 & P 2 45 4%
FERGETILE,  DLGE MG PP SR i 22 v X HL 28
7] @ . MPTCP-meLearning B 1% 52 21 58 41 1) 4% Hiy
PEREA RS i . Yang 252 T eMPTCP, X
Mo THHMIELE, o DIERA 22 R
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LR 5649 e MPTCP, eMPTCP s S0 F5 12
[f) MPTCP ¥ & . Wang %P4ty 7 — 41 MPTCP
9 g (MPTCP-L), DA = AR i 4E 75 T ) 1%
. MPTCP-L 7E# 4> MPTCP F-¥fit & il i} 2 &
IR B L, DL Bl 5 S H R A 1) E AL I
HE. AL, AATESEH T — PR B L AL Y
%, % EAE MPTCP ff] TCP T % 2k it %k
AL, Yang 252150 Hr 7 MPTCP %45 7 M g K %
M EZER, SRJEHH T MPTCP-SF, ‘E3h45
BENRN FREE. A7 52508,
MPTCP-SF Lt MPTCP &/ | 42.64% LA F ki
SR TE],  MPTCP-SF £ G 2k X £ A A& fi K i 1)
ik & MPTCP &40 11.11%.

MPTCP ¥ 42 Jay X 26 15 2. 11 Bl AL 2% H A 67
HOP AR vk I7 %8 . BEXF IR B, Liu 2P0
T M T 4Rt 4 Bk W %% {2 B 1 SDN H AR
S-MPTCP 5285 X 4% Hh MPTCP 3 52 R & 72 1 o
FIFHWERIMHIME S, BN TRITE B S
g, A b ok B R R BT A R . 7
S-MPTCP 4z T, I [ A i ER AR e 72 H il
WG BT, [FR A DA R AR . SRIess
REW], S-MPTCP & & /A, Sl
VAT BRI EC, T P i B R OR K
Yi%

IR MPTCP S LBt U7 2 i, WK 2.

PRIE UDP B EE: (QUIC) & 36 [H &

R A ) FloR B B AR S, e B AR
Ak W9 2 3% 12 100 P e, T 3L BRI 2R,
QUIC f£ % it % HTTP/HTTP2. TLS Al UDP 4%
HAE D,  DASEI S PR S AL o A SEAIS R (S
if 2EB%, 4% %5 ) HTTP/HTTP2 i % J2& 5 T TCP
(), 1 TCP {E & I e 75 Bk T 12 F A2 )5 30
SRR, XATREFBOE(E N ESG . QUIC i# it
{5 F UDP 1 4 i 2 £ 3 o i, Set 17 TCP i
—UERRE|, HHIEEEE N OENE T I
AR DI RE, AT T 12 F-Br B s [a]
Ub4h, QUICIESEEL T O0-RTT ¥4 £ 1K & F ¥ iis %
BEH, #EiRmEas. O-RTTEEME ) 2
VRAE SRR B 098 T R, AT FRAIS 1
BRI AT . Bl % 4 N fe v e B i
Bz b FIR K% 2 AN SR B, 8 b T A Sk FH %€
R, BRI TR . IETF B& AL T —4
LI TAEA, B0 FAsE QUIC Bl ™. ix
SR NG AT B T HES QUIC )2 R A, FFNE
K 9 388 135 7 R S 4 () PE R AN 22 4 P . QUIC b
R 16 Frs .

HTTP/HTTP2 [ HTTP over QUIC
QUIC
TLS TLS 1.3
FRAUTCP R ZERE ],
TCP [ —
P

16 QUIC bR ILER

#+z2 MPTCP K EK#F R

=4 WiRrS =) (7951
IETF b7 MPTCP B, L FAME, WIEX
Cao ) MPTCP-rec CEARINIENTRL, H9 6 WA, BEE
Liu > MPTCP-RB YA ACK FHLIE, 4™ s S R UARE
Nguyen B! MPTCP-LA B, WE IR R ER, FAEE
Cao 2 MPTCP-meLearning AEEME R, SRR PH 2 1) TURIE R, MR
Yang 1! eMPTCP iR T, WK
Wang 4 MPTCP-L VRGN 4 FRILE, EaKEs
Yang 1% MPTCP-SF A S R ], SR K B B pE
Liu B9 S-MPTCP GERRANZE, SRR, AR B U C N A HOREwE, NBYRE
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% i % T 4 2 QUIC P s i) — A FH 2R
O [E AR B 2 AN HE I, B AR 1R TR
B SRR TR, DLAE R ] S
FERIR ®5 1 URLLC M 5%, X9 QUIC FEHIAR
W 2% 388 A5 TP R T Iz R B AR TR S ) B il .
QUIC Z #E &R 17 B

B

o o
W T e g
z!é oA HTTP/HTTP2E 45 £!£

7% P v Web
GRS R 5525
ﬁ zA _______________ QUICHE T ﬁ ?
QUIC = E QUIC

~—— ~——

B 17 QUIC £ 5EikiE:

TX LS 1) R P A 15 QUIC fE LRl fE . B 3h
T2 FH A B DR RUASE i 4% 45 s 2 AT BRI 7. (B
J& QUIC Ty a8 i [R] i FH 22 /> $odfe A% e 1 ok
BAME, N T E QUIC WS T I % R 5
ZAE OB, IR EE R, T
% 142 QUIC (MPQUIC), MPQUIC 221 18

(o) C ]
|

T T T 3T

(b) MPQUIC
%18 MPQUIC 42#

R

(a) QUIC

M QUIC % Ji& 5 MPQUIC 2 W 2% 38 135 A% 45, A
MR AA R 2 AR EE. MPQUICY & T

QUIC, #H Z iz Tharge . "SI AL fE,
T HAEB B4 3K 8 F . MPQUIC AMYEF A I
Fr, 3G R T AN BRI R 26 75 5k . MPQUIC
filr e TR S, DA R R, 4 e A e AN
FEME. BFRAMINEANAERK, RREEANH
BEMPQUIC, BfEFESHPERE, Nl EAT Lt
B R KR SCRFAIRE

Viernickel 2532 Hy T 37 £ £ % 4% (1) QUIC
(MPQUIC) KH|H 4% 8k & F 2 AW 2%
B0, #l4n Wi-Fi #1 LTE. #£ MPQUIC ', %4
TR 3 O BIAS [F] (1) W0 28 B A% Bk AT AR 4. 5% %
Y] QUIC. TCP. MPTCP #tt, MPQUIC #2 &
Ht . 3FF W MPQUIC A1 %F T MPTCP [ &
F, ARG T RSP LSRR ZE .
R DB 2 10 AR, Shi SR H T — R T
Pe 5 2% 1) MPQUIC £ 42 i 1 JE L] (PStream)
ZEE R R AT B AR . W9 T AR
%1% 774 PStream A R, 5 MPQUIC 1) i
G EERR P HEAT T AR, Wb T 25.4% B TR N
). AR — PR MPQUIC 1 FR ST, 4
Y B U T 2 58 RO ), Wang 25 T — A
L HF# 3 HTTP/HTTP2 i) L F 3¢ /&% MPQUIC
BPn AL A . AR O Sk BH AN 2% i X 2 ]
B, Xing SRR HY T — b R R0 A BN A
a5, BPZKPHZETH PR EE S (HBES), LLEm
MPQUIC 7E#% 3l W 2% 1 ¥ M B . HBES 7E ik /b £k
5 UL ¢ B TE) AN 22 b s R 5 TG T LA
MPQUIC i 2%, Wu &l 7 —Fh 5 T2 5
(3 T %2 A2 I FE 2% (Peekaboo), 1% 77 1L REWS
JEH AL B AR (1 B S HFAE -« Peekaboo fE 15 AR 4
ZORVDUFRAYE AR AL, 70 M U B R FE Sk, DA
S T AR P B A A S AR S R - Peekaboo 7E
7 0 4 TP iR I R B H At R B2 AR R 31.2%, FE
LSR8 5 P K PR i 3K 36.3% Jonglez S5
P2 — Bl AU IR B N 2 B AR R FE 57 (SRPT-
ECF) . 1% 55 7E 1] 5 1) ) 28 455 20 vp P B R LA
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Google 7! QUuIC wkRE, mATEE, (R GE TIERE LM%
Viernickel MPQUIC LA, AR PHIE, AR RE R BOR = AT S IR R
Shi 441 PStream 7 I AR 4 R LT N A ] BRES, AOT R
Wang [+ R SR MPQUIC 5 B 4 56 BN 1] HRER, AOT R
Xing [*6) HBES JRR /A0 283 Sk WL S AT 22 v X 3k 4 TR
wu 7 Peekaboo RIGIE R, PERETR SR, Ao E
Jonglez ¥ SRPT-ECF A& REAN R = AN FH T B v P P 2 A T
Shi [ FStream AR, 2 e 7] S 7 5 Jl i 1) SRS, AOY R

i, FF HAEHTTP/HTTP2 iR E R R )R
ko 9B A CH R TERE, Shi 251 e 1%
W= rpRit e, R T — T Multipath-
QUIC 1 RyG I FENLH] (FStream), FStream 7E
Y/ BN ) S BRI 56 BN R) 7 TR 2

IR QUIC J LBt 7 R, WA 3.

4 imB|im % B TR R

NT X EE A SR URLLC LS, UE A LAYE
5G W4 48 ST AN TU AT B PDU 24800 i g4
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PEo JEu@E X DU SEHA, SCHL AN PDU 216
T I A [E AL, AH E] R E R SRS PDU
ST . DR (DNMD 34T 308 4% 5
(1 S R bR B R R SC . B TUAR BT X PDU 431
(0 FH P THD PR R, O R O 2 11 iy 1 i T
RAEH WA 19 PR

R4 HIhAE (SMF) B fIX AN 23 1 ()
FUIT B A A AN AH AT, DAYk B R R R 52
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gﬁ N3 [ ppa N6
NG-RAN

BI19 T 0GR i B 5 TUAR A% i

fE EAT B AL T, ks (UB) B
N2 FH % 7 i) LA A EAT Btk oC, IR s
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AR
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BV ESRAR AR ], DA DR 0 e e]
FIERRF S -

% W TU AR A i U7 58 ) DR B SR A s B A
P B AL AR R AR, OF HLIX SR AR
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