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Protocol of neighbor discovery in directional millimeter wave
wireless networks
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Abstract; Aiming at the problem that it is difficult to discover neighbors without prior information of sector direction between nodes in the
directional millimeter wave network, a neighbor discovery protocol base on blind rendezvous algorithm was proposed and the theoretical relationship
among slot length, the number of sectors and the time of neighbors discovery was derived. Furthermore, in order to shorten the time of neighbor
discovery base on blind rendezvous algorithm, a neighbor discovery protocol based on location prediction was proposed. Simulation results showed
that the longest discovery time of neighbor discovery protocol base on blind rendezvous algorithm is less than that of ODND ( oblivious directional
neighbor discovery) protocol and average discovery time of neighbor discovery protocol base on blind rendezvous algorithm is less than ODND
protocol when the number of sectors N is close to 2" (2"™' < N<2",n>1,neZ). In addition, neighbor discovery protocol based on location
prediction can effectively shorten neighbor discovery time.

Keywords: millimeter wave; blind rendezvous; neighbor discovery; MAC protocol

Wi SC Rl WK 5 N LRSS BLC MBS RIAB R L, R
AR PRI FE 3/ HE LS A S B A AR R ORI KRR R XL A5 5 1 e 0
AR U S RN A RS A IR T D S B R e
Gy, X 6 AR T BT R R A SR A TERE 1] JOZR 0 28 H PR i 201 408 i A B s
ek XS B BB (E B IRPE I TR BbAR . =2 ADEERE H AT, E 2K POl E EEOR 4
KA KBTI, AT A iy SE s R B i R B A T AR s R B o SR, 4 K 2k
FAY YO DR AR SR MO B Z IS N OB AR /N T R R I 25 %?&éﬁ%ﬂmﬁﬁ’]
FEIT [0 5 0] Z R POE (5 BT A5 B AT AT R T 22 1) K 4l 0 408 Fs i B

ZARPCEFERI R E R AL ZHN WA EOL AR E AP B, T H., BT
U3 AR A Phike BAPORITAY RO S P2 Sl RERHII Y7 8 EOROAA5 1 R A B Y

Wi HHR:2022 -10 - 11
ERTE 15 F AAFIFIE G VEBITLH (62001483 ,61931020) s NI4T E1 A4FHF 2 & A5 1 VE ML H (20221110068 )
F— 1 R (1995—) 5] WL H A H-LBI/E  B-mail 2369009842 qq. com

FBEEE RV (1981—) 90, IR PR SO, WL, 1 S, -l haitaorhao @ mudt. edu. n



o1 4]

LA, 45 452 AR P4 4B RILL - 161 -

Al AT . T B A AT A 2 AR E
[ 38015 RE 1 58 AR Js A LN — > R g R 1)
IR

SR A€ 1 R8s A BEEMAL, W] LAo3 Ry AL
T2, RERLISARE A BB L Bk —
ANSE ) RER IR [ 7 [0, HAT TEic A2 A A
AR OLE, 7T LU T 8CA A Se g (5 SR ) 45
FEREE T (HE, ZRIER R REIERERA
AL BT S T AR AR AR A I (]
B AR R B e R SR U AT A 8
IR Iy 1) B R 8 285 S B R S A
RS A A B A B (| Y

AR ST 42 i BN ) P ] 24, o) 08 s & B
VOA 53 R IR 248 F e BRI S 20 25 4B F e R
P, R4 2 BLE L 0 5 B & XUy
BRI R S8 & B 2 R e
X7 B G R (H 2 R B ) 28 K

TEE [ Y 2K R 25 vh , QRS A BB B A A
SATRERCA R4 R AC BAF B . Bl — MR %
PR TR S T TR TS 2 FL 4 il 5 T AT A] SE 3 1
SO A BLAR o )i A 1) R Fa e I
WA BT AR ST, PR ISR 28 H 4 1l 5 3 A
AR5 B R 25 T A5 | S o e 1, 52 B
RATTIIPRAN a— BRI, & [ R
4R Ja K AT | & — > 28I (rendezvous ) [1]
R YT I T SR A i %y ST
EHE B SEIUE 5 1 Ak S HUN , A AT LASE AR
Ko TEBASEHAR BRI LT S2BE )8 15 1)
S s B & — A4 F 22 I (blind rendezvous ) [f]
RTINSk 17 TR T G H R A 1 4 S R
B ( oblivious neighbor  discovery,
ODND) Y3l , Z WML RS T2 BOA AT AT e 5 5 B Y
AT BB B A0 58 UAR Fa & B, (H 5]
JeRBE K BN R . O T 4% ODND Bpas
4R Ja A BN 1], SCRR [ 18 ] ik — 2B i T 86 T %
SEAE 0] REME R B R SIS, IR 4
ZEET TR R M ) 288 & B (hunting-
based directional neighbor discovery, HDND) {338
SRR KB, SR, HDND PR % 22 49
[ RS AR, A5 TR P LS B ™

ARSI T — b 2D 0 1 ) T E A2
B AR S RIS o MG ZATAT S BAE
B IF BAEE R T 5 S IL S 2 W 4B Ja e B ML
S AT T 7 RO A & i e BRSO 4 v J 2k
RW S B, KA B S RG B Uk 1A SO 4 Ty
A RE

directional

1 EmEBELXIERICEZER

08 i e AL 52 B 1) 4% LA T 47 ) 1
il SF D RER SR Z — o T 1) 0135 14 408 s 2 B
A Ta] 8 15 B &0 e A BEAS[R], 7 1) e £ A RE A o
— AT A P AT I e B B 2 Pk K T 4
[ KL BB IE A B (ESEPRIRET H, 35 45 Z A A]
REZ 5 A0 1, 48 J e B BRI A B A 28 4 ol
fRIEASEER S BRI T L BB e K B

7 [ 38 15 40 o 15 S TR e SO - FE BEA AT
Al A 3 (53 R e 36 £ 6L, EL A AL g i Al 7]
ATEOUT , SEBUA F 0 E 1 388 15 40 A B
1.1 REER

FE—> ZHE K POE [ AR R 45, BT
MR R, I H R E— I BLsTT , 1K
L] LIUI D5 m B SR AL E ., BT RN
AON R IEBE RO PR, 200 VI et 1], 22
ik N Rl DU B A B 7 1] RS BOR Y
St 2/ N, BPAHIE S N 2w i, B A2
0] K2k o

SE (1308 {5 B G 2 PRI A ) i R A i ) 9 R
e R TAETF UL, 1 nad g — B ok fld
SE [ 38 75 ARSI i B, BT 1 o 49 A
AT/ B PR HE A, BN 6 IR,
Gt T Py BRI A 4 i w = {1,2,3,4,5,
6, B PRI m/3, LA M B AE
TR FR)RE Tia) — 1] 9308 5 38 B N, A A 7 408 F
Je BT EEORUT WA R4 17 % 7 (BORASE) o

BT REPARBR
Fig.1 Sectors of antenna model
TR /L A M i B 335 BRI 15 1) e
B ELINF TR [F) A5, S Y A 45 A 4 1977 )9
fE P =4, 51 B AR PR 3 J5 iCAE Py =3
BB i A SRR 1, 9 5 B AR W BOR 4 A fE
TR E B EE(dy_y =1,dy_, =4) o AT
AN B 3 BRI B DT T — AN OR,



- 162 - EZ VIS AN 4

55 46 &

Wl Py N AT EIN AL A B wyo AR
Py N AR R R B AP w0
u, =14,5,6,1,2,3,4,5,6,1,2,3,--1 (1)
uy =13,4,5,6,1,2,3,4,5,6,1,2,-} (2)
RGP w, T wy 12 BB B BRI —
U, a2 B

waa []5al 1 [2a]a]s al1]2]3]

Wi (s als[es[1[2]3]a]s5]e]1]2]

B2 3550 A FITY L B PR T 1A
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when N=6,(M; =2,M; =3)
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when the system is synchronous and N =6
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when the system is asynchronous and N =6
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when the system is asynchronous and N =6
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