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An asynchronous neighbor discovery protocol
based on double tokens in directional ad hoc networks

ZHANG Hang'®, LI Bo', YAN Zhongjiang', LI Xinru', YANG Mao', QIN Jiancun’

1.School of Electronics and Information, Northwestern Polytechnical University, Xi’an 710129, China;
2.The 54th Research Institute of CETC, Shijiazhuang 050081, China;
3.CETC Network & Communications Co. Ltd, Shijiazhuang 050081, China

Abstract: Aiming at the problem of slow neighbor discovery speed of sector antenna neighbor discovery ( SAND)
protocol based single token, an asynchronous sector antenna neighbor discovery protocol based double tokens (D-
SAND) is proposed. The double tokens include one master token and one slave token. The master token holder
(MTH) starts its neighbor nodes discovery process by sending hone-in message through beam scanning, and ends
this process when each neighbor node is discovered. Then, MTH passes the master token to the next hop master to-
ken holder (nMTH). At the same time, MTH sends the location information of the nMTH node to its parent master
token holder ( MTP) from which it obtains its token. MTP determines whether to generate a slave token according to
that if there exists a neighbor node with a distance greater than 2R from nMTH , where R represents the communica-
tion distance. If there exists one such neighbor, MTP generates a slave token and passes it to that neighbor node,
who can begin the neighbor discovering process. The time conditions are theoretically derived when these two tokens
begin their neighbor discovering process respectively and without interference to each other. Simulation results show
that compared to Q-SAND (quick-SAND) , the proposed D-SAND protocol reduces the network-wide neighbor dis-
covery time about by 10%.

Keywords: directional ad hoc network ; asynchronization; neighbor discovery; sector antenna

SIBEC KA, FH, HFIL, & EHAARE S —HETRSIBEHFRLSELABX[T]. BN AZFFR,
2021,39(1) : 62-70
ZHANG Hang, LI Bo, YAN Zhongjiang, et al. An asynchronous neighbor discovery protocol based on double tokens in di-
rectional ad hoc networks| J]. Journal of Northwestern Polytechnical University, 2021, 39(1) : 62-70 (in Chinese)

© 2021 Journal of Northwestern Polytechnical University.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (hitp://creativecommons.org/licenses/by/4.0) , which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.





