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Abstract: The wide-area network (WAN) has become a critical infrastructure in the 21Ist century, connecting new businesses, new
infrastructure, and various emerging applications. In recent years, there has been an explosive growth in data volume, accompanied by the
continuous emergence of new application forms such as WAN-based large-scale models, digital economy, metaverse, and holographic
society. In addition, the emergence of new service architectures such as "East Data, West Computing", computing power networks, and
data fields has posed increasingly high requirements for the data transmission service quality of the WAN. Illustrated by latency, the WAN
must deliver not only real-time but also timely services, making latency a critical deterministic metric to fulfill. Therefore, the wide-area
deterministic network has emerged as a new paradigm for the WAN. This article systematically reviews the connotation of deterministic
networks, reviews the development of traditional deterministic network related technologies, introduces new applications of wide-area
deterministic networks, discusses the new characteristics and challenges faced by wide-area deterministic network transmission, and
proposes new goals for wide-area deterministic networks. Based on the aforementioned new applications, characteristics, challenges, and
goals, the main research progress in the field of wide-area deterministic networks is summarized in detail, and future research directions
are provided. It is hoped that this article can provide reference and assistance for research in the field of wide-area deterministic networks.
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EG 2 T JR 33 I R 0 v o O 8% 308 5 [ — 5% ) 4 U o) IR 4% A 4 AR D B 2 45—, D OB O 4 5 B R 4%
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PR A i R 5, T T Y R 40 D) 8 280 A3 HE 0 10 o 7. e P D0 4 A PR AT R AN T 4 it 38 it i 2 i 00 A e gt
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S DAL AT BT SR T B B Bk, BT AE S — A AT PR T 8
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oY
(3) PR HE 3 K
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22 o 22 1R 0 3 U ff 5 P e R B 2 ok R AT R AR B B Bt TEVE B R AR R R UL R, AR S 51N 58 S T R M,
BT 385 5 1 IR 245 1008 o, DA 2 Ml 5535 SR H R A, 8 T 38 I R B A 5 P AR 45 0 4 (AL B K I 5 2 1,
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B2 gh4h SR I VT 2 A T 5 IUE P 4% 28 M 3 25, i L T MPLS $04fE “F I 1) SR-MPLSE3 AL T IPve %
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TRAARFFST FRIRTS , F B AR I OR 7 B 8] m7 DUAR 8 B2 A 55 R 1047 0 B B AR OB B AE 1 8 M T 30 o LA R 1Y
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BEMSAE AR 1 UG SE RN AT 0-RTT M N7 385, RIVAE 5 — MR ST RE 5 7 Ml 25 H e A6 1 VORI, B0 I TR 35
AEAE IR 1-RTT @3E, jd /b 17 5552 Uy 1] AN (], — 2 FEEE g T R AEIR.
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Rl Z AL (5l FACKMS) Al RACKMON ) iR U A =8 (il TCP-TACKH) | QUICPY ) &
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RT3 Hp 98 S 452 5 B Il L DA B /N R T AR AR SR B 5 1 2 BB ()5 Yan 2532 H TOOM) 75 43 R
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41 FEC 1B N —FHLH, e85 2 Fh b 04 A 6 F) 440 RFC 51090541 £58 7 —F Fl T 5280 FEC i) RTP 3 i #%
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