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Abstract

Nowadays, with the rapid development of information technology, radio and television have become the main carriers of people’s
lives. As people’s demands for high-quality and real-time radio and television programs keep rising, traditional radio and television
signal transmission technologies are increasingly revealing many drawbacks, especially in the issue of signal transmission delay.
Based on 5G and edge computing, this paper studies the low-latency transmission optimization problem of broadcasting and
television relay stations based on edge computing. From the perspective of 5G+ edge computing, aiming at the delay problem
of traditional broadcasting and television signals, it clarifies the integration advantages of edge computing and 5G, and conducts
research on the signal transmission optimization architecture and key technologies of 5G+ edge computing With the aim of achieving
high-efficiency and low-latency signal transmission for China’s radio and television stations and promoting the digital and intelligent
development of China’s radio and television industry.

Keywords
5G technology; Edge computing; Broadcasting and television relay stations; Signal transmission; Low latency; Optimize refine

ET 56+ it ER BRAEBZSFESRERERML
R

Aem TN
TR MR IK T #EGES, E - Hilt KK 741400

m =

LA, AR EARGRELRE, JHENTRAAEFG T EHK, MEAN SR EF Eoe) ) 27 8 o9&
RARMEG, H00) BN ETHREARLE BRRERH S 00, FAHRAEETHMERZT—FMA L, ALASGHRiL%
AR, TR T A TRGT I % A G MOE R MR R, SGHAG T 0 AR A, 43R5 e
AT 5 A B F AL, A A G0 A5G Re RS, A5G % B 0945 TR AL R R 2 A RAER AR BATAT R, A
ARE S HFCAE KRB E | KR G54, LR RE ) SN L FAR R

KA
SGHAR; A% S RAHES; 55 KER; A

15187 SRR AILR LR,
5G DUHmdeg, REE . KERFRN, AR 2 BT IB B E SEEHNER DB S

ES MR T RS mibSI SN RS
FAERIRINES DA NI, AT ARG RS, B
HER o ASCHNRE 5G SBITERR S, (B Rt
E5Eh, DIRSFIRIEE s EmaE e, DU Ak
WA PR, (RS E R LB BRI
T, ML, ASHINFFR SG+ LB R BT R A

2.1 R M 2% SR I IS BR

B HaMESEREEREDE, Him. A4
=R XIS WA SR E F, (EfERR R
o, CEEELE 2 R T s A e, DEER
SR, A TR SRR
ZADITT, SIS RNARIE, MifnEsk T M E
FEASOTT HIBSIRITE . 2RI, TEI I (s 2 CATV (&4,
[EZ”N) 458 (1989-) , B, DEERERA, A HIGEMEEEICESR, LRt AEgiE2mm,

139



AHTESATERE -

$06% - £ 058 - 2025 F 09 A

22 HIER B EEEMERT

IHENE SRS EREE P RTI S, AR Ex
Hitfro— I Sk, BN TS o, i
INTHARRIAL IR SRR I, AN, T e s pi e
TSR, B FIRTRRAI R LR, S IR,
MR T 15 SEY S
2.3 MEMES T Em

bitiE A P IR R DL 2 AR S5 L e, (%
ST R AR O R T E RO ZE . R A 13k
T, HUEREREAGIA TR, TR hSIHTHE. S5t
T, BTFRE TR TSR, SaHES G
ISR E SN, SRS SRR, RN REENS, WU
BHE WML ER TIRK A Y,

3 ET5G+ MZITERNT EREUEEEES
{RIEIR R 5L 2244
3.1 B BEigit

T 5G+ DGR AR S5 S5 IR B
AR EEIEEIRIRE . HZITEE . 5G g =
R 2mE . BURRENIDEEEN T #HEaME SR
SRk, EAas T sEOLOE . s S AT B H)
TERLITT BN S
3.2 ZEEIEESME
3.2.1 HIERE

ORI Z B SRR SR, WiEGHL. ZwNE,
KIS RS SN T5 S, H TR 4mesAn
B, AN, T E B ESR ORI BN EAZIR—E W
T, EEERBLsITEE.
322 % E

DG EE MBI ENE 5 h, e BdEE TS
e, WRLEE, DUBMRZREENEF. K5, S AR
FELR, SERCIN RIS . SR TR,
323 5G MLk E

5G B4 2 FE RSt T ES
FAEHEE E M s s F P 2o e ferh, RA 5G i
B SG BEHOR, tnskiids . RS A Sk,
KART A OBIREERE . vIaElE, IR DRI IE
324 R p¥on &

FAP2amEENCkE 56 FRaNg ZEsEdE, Hat
FrERDAES . el D laE e mik s O ER E B, e
EARRN HEBEATTH, FETHM TN TR, iRz,
TS,
3.3 XERALE
33.1 % B3 F L TR S K

TEREE A, T4 R & TR AT TR TARIE N 48 O (TR AE
REEEEZ Y, fEMNER, 8T mpE BRI EEMEL
TEIRSA . AP, NS MEMRE T TERRE, (AT,
TR ERTT L . 170G . NS ETIROEL T, DR

140

THRRFI R
3.3.2 #IEIELG 5 5 R

R AESERdEY, PdEERx, M THD
BRI AR, TR E s e e S5 s i
Ko Blln, KA HEVC (Ediiiigmms ) Zedk i oimidmam
Frife, BEWSTERIEMIREMIBERE N, KNIEREIRIAREER
i, RELRE.
333 WM&k #H R

5G DI R HORE 5G (5 A9ch — M EENIHR T
A, BT 5G MEHHT B mE A% 810
FrabiHa & B N ES IR SRR, nT IS T R
S ST EER], R TESHRER . S,
33AFRIARELSFEAK

AT EBE S OIRIE R Fh, AU A S 2 gtk
TR 5EE, DIREREREEWEN, AT
HRE S XEIEMLS S, PIDOS AR . 5T SR R
XA PSR TR, RS . 1T A
HISLFRT45 N IR B B SRS TAEE, DIRTHEED A%
F AR SR P,

4 BT 5G+ BZIHEN BBENEEEES
LIRS HYIEIR

EET 5G+ BT IR S 5 ST,
(55U FRES IER R T BbR, CEEEMENS SR
IHERIT . DUk T 5 SR R RIS -
4.1 5G 5%t EX TR E

5G M4 B mdE . (ISR E R R, Hom 2
SAEIR AR E =R, BT E NI BTSN mimiE e
FIEEIRF LTSS B, WD TR G R
HER . LSS ] ] BRI & 15 S FRAS B R KIS
(%1%, 40 Verizon Business i1 5G 4%, & it E S
AWS (= ARSS, KU IHEHERIBISk b ZhE RIAER MERD
FE(REZFL
4.2 E SR IERMEIRRT

— LR 5G AL LT BT HIE S P B R AL R
A A FEM, Flan Ceva /AT Y Ceva - XC21 U F1(E
ShPEEE, R 256 {if SIMD KR T, BITHELY
1.2GHz, EILHTR™ 5, (S EELERE A 180%, THIFL
46N 12%, H L1 ZEREIRTE 64KB, W/D TINAFEIR
WER, WSS SIS, i Ceva - XC23 $F (5 S4bFHEs R A
512 fi7 SIMD K= Ho0, 21 THi% ik 1.8GHz, HEREFIRT
RAEETE 2.4 1%, BEREEIHIIE MIMO . R BFE S E 4= T1E
T, ARG SR,
4.3 FHRFARIFEIRHIMHAL

FESERRR AT, B& T 5G St 8RS, —
SEREEROR gk A Tk — IR (E SRR O RER . Ban
TVU IR E XA IS+ A, B ZRESES. g
SRALANSEHER) FEC B0, FERIEESHRMER, Finzl



AHTESATERE -

$06% - £ 058 - 2025 F 09 A

UAEIRPEIRE 0.3 Fb, SCE T emid gl R E S .

o EXM:

XS+, RESE. HEERE XigRE. BaiRiR, AHEX

B 2 IS EARTE

5 EF5G+ ZITEN HBBENEERES
{RIER BRI IT R
5.1 B ARHFEZ 5 EIF

FARBA 2 SG+ TR R a5 S
Belsh, (BEE B &S ST 2 AN, Fit,
YRR IR, BT “Bo A BIPME G LS.

s HIR e ER SRR, PRI T E I
BEoEhTE, N EmRENEZ e, A FRAES
FORAER | e T R AR R AR P
5.2 BUMERERE

A ZER. TN e R ARG DY M %S
Z&.

EEAR L, NiZRANE. Uit AR
PR FBL, $0T RERAGES, FIH SR Ek
SM4, T[RRI A SM4 RE{-Inssisish, o 4K/8K 40
SRR T 128 (1o ZHIN%, FRHUINEAERT <S0ms, %
T AR TLS1.3 22418 S4um i wia 2345H, s
MAC Hioli + INTRIE A SR R 2R EEH (30 20 EEgr) o &=
F5AH ECDSA BEA g H A7 TR 224 (HSM)
B SSH In# &k, AR THHAD A (QKD) sk L
Zabh, WHATEERINE, DIRIESIEESLR. 78
IFRIREAAE . BOERRRACRIT T 2, WA NRTE Al TR
5 (TEE) , @ %eL7itE (MPC) Sl dEs
T, ZENPIER (ZKP) IMEEE S (FEE <200ms) 7E
B 22T, SOV E SM4 InE (fHITH 10ms JNE
JEAH, H P S aASREEE ), ArEEIER N g s
(o=502K) , MEBEZEFRIAGEE, ERiiE R k- B
% (k=50) {ZALALRE, MBUR NS H GAN TR EIIE
7 (PSNR>35dB) .
5.3 BE{RR A

WHT SG+ DGR BT AR N T I
A, ST ARSI SR, BEDSITEIRS 2E
TR A2 12-15 ot (EE NG . TEE Z2aith ) |
5G HIEEE AL 4G $2TF 30%-40%, LR HEH2E A G A

BRIBAE RN 45%-50% I — R, F5 MB AR BT
FALEINA . BORS | 5 =TT TR SR IR A

AR YA (L 40%-45% )
: EEARNERS A (2U FLEER)
BN 8-10 JT o0, HEAL SM4 RE (s i 5 B8N0 15% KX
A (912-157w) 5 THMLT HEHAKE (325 DTMB
PN BRI LA PRI RE R 56 Tt/ & (B2 5 TEIA
LRI 35% ) .

5G #2 AR BRI ERA R AR ZY 50-80 70T (5
KImAG. fEhfd) |, WEERAL) 5-8 Tt, £ H
TRYRSES, B = EOR AR D 30% FEniiE
.

WE SEAERA (5 35%-40% )

T LT 700MHz FRERY 5G MEEE4E TR
2-3 J570 /100Mbps, iET TS AR, FTED 60%
DL EREIERE (DLSK EREAF, HERAD 2 S0Mbps,
AR SR R L B 45 20Mbps LR ) o

B o OB N B2y 15-20 J5
JC /A, B RS EERE (Docker+K8s ) SEI R H
SRR, AIPEIK 40% B4 AT, S FRA A MRS
3 /NIRRT A 45 e Y,

6 &iE

ARSEIRS 5G+ SRR R AL A AT ) 2 4 17 )
M, WETESZEINEERR . BEERERNIEERAS ER
FARAFREGRIN 22 2R 2 000 . EFRC R, G AL
THE % BRSSO E L, R ESRESI
e, WA NG Z . MR ITAER
HER = ARG, i Fll 53 NG T A YR
TRBIMER, At R e R A4 e 7T BT E Y
FRIERL 5. SRR A, IR =S IR D&
WEFEHITE 50ms DAY, S I A UERR R EE T 5 98.7%,
RO T e hiramE S5l 55 St TRk, 4 4K/8K
s BRI G SR TR I e R T R, R
RIFRFTETN T B Z R H LB 5, RET A
FRVAE NS B TSR E, SAaemis ISl &
TR E M R REDT, PR IREPRIE ( HAR
<100ms ) .
CE e
(1] BB B BRI EE N B e B & /O I E [T]. 8 7 e %
#5,2025,(07):22-24.
[2] B REFAESRE Sl T RS SR ARG S HRR I
[J]. B, FERE K, 2025,49(06):13-15+42.
[3] EXLRAE T RE AR & I 4 ] REE R HOR I ¢ ()], F
7R,2024,48(07):174-176+181.
[4]  Fhowdd MR i) R (G i 25 RGeS [ V50
F1,71,2024,45(12):170-173.

141



