2026 4E 45 2 1) 6 i@ E WF ] 2026. 04

B 254 STUDY ON OPTICAL COMMUNICATIONS (Sum. No. 254)
doi:10. 13756/]. gtxyj. 2026. 250277. L. E N 66 W R KK BT

AR5 R, Sk, 5 B TIR A R M KOBE 2% JC 4 R M MAC ERL[T]. SeifE 5T, 2026(2): 250277.
RenZ, Ye T L, Zhang P X, et al. MAC Protocol for Terahertz WLLANs based on Hybrid Antennal[J]. Study on Optical Com-
munications, 2026(2):250277.

BT IR A R 22 JC 2R MAC Bpilt

£ &, AR, KFEE,BRIIHA
(ERbrd X @546 TRFR, TR 400065)

WE . [0 8 K#ELLEHRM(WLAN) £ IAREAZ P LA R HOE A2 L a3 A K 2 TR T AR 35 B 42 5 (MAC) P
i, AT MR R F TR KM WLAN W &30 F A £ 6915 38 0t 1) 4 B it 2 (CTAP) sk R I 535 4] IF 45 K L B 5%
FHANTE(CAP) M TP AKX FTIL FHAANMAHRYHEMHEEFAA, LFRBET —HATRERZ G KM%
WLAN MAC #i#C(HA-MAC) L7 Y 5 A48 thil & AR 38 L% & (DEV) 5 # 4 M #98 2 (PNC) % 11 49 35 & 2+ DEV
BATOR, A Z WG SR o A ok B A TRAREN SH A58 R LE, RF DEV #4285 & ftg 2 K
ZEXRATAR ot P 3F, F A A Aa REEX ZIWITREHH ,AEIK CAP 9l £ ;7 G, Xt T A TRAREK
W e ik gk R OR B ALR) 4R B R R B 69 DEV AR KA R B R & A X AT R, AR Y ok R DI 4o 32 ) 48 4
RYAE T VRNET 46945 A3E £ 9, HA-MAC JE 24 Bovk & 2035 T 39 0 28 Fo ok SRR IY 42 4] T 48 & L4 At 3547 L 5 A0
A MAC ¥ A3y — 2 el M4 Y i B4 R T4, LF PR ILTAT, AL A 203 & K k28 WLAN 89 W 454 5k,
St bR R KAL) % 09 By 3R M ER 3 A A 55 IR R M4,

KA K R R A B IR AT 9 35 ) s 08 T R 8 5 0k RO

hE >SS TNI29 XERFRERD : A
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400065, China)

Abstract: [ Objective ] Terahertz Wireless Local Area Networks (WILLAN) hold prominent value in modern communications, but
their performance improvement has been constrained by the design of Medium Access Control (MAC) protocols. To address the
issues existing in current terahertz WLLAN protocols under large-scale scenarios, such as high control overhead of beam training in
the Channel Time Allocation Period (CTAP) and frequent collisions of network access and time slot request frames in the Conten-
tion Access Period (CAP) due to excessive node counts, this paper proposes a Hybrid Antenna-based MAC Protocol for Tera-
hertz WLAN(HA-MAC). [ Methods 1 The protocol first classifies Device (DEV) nodes based on their distance from the PicoNet
Coordinator (PNC), laying the foundation for subsequent mechanisms of the protocol. Secondly, through a hybrid antenna-based
multi-node hierarchical collision avoidance mechanism, different DEV's are assigned corresponding antenna modes (omnidirection-
al or directional) according to their levels to perform network access and time slot application operations. Meanwhile, the omnidi-
rectional antenna mode is utilized to implement a listening and backoff mechanism, aiming to reduce the frame collision rate in the
CAP. Finally, a hybrid antenna-based fast beamforming mechanism is designed, enabling nodes to adopt different antenna modes
for beamforming according to the levels of source or destination DEVs, thereby reducing the control overhead of beamforming
training. [ Results ] The simulation results based on VRNET software shows that HA-MAC achieves certain optimizations in key
performance indicators such as network throughput, average data delay, and beamforming control overhead compared with exist-
ing MAC protocols. [ Conclusion Y The simulation results indicate that the proposed protocol is feasible and can effectively improve
the network performance of terahertz WLLAN, showing practical application value for future large-scale local area network environ-
ments.
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