wo 2018/080113 A2 |00 0 0

(12)5.—31§§35‘?4=j1 oste] FME FAEL

a9) Al A A A A 44 7]+
FA AL
@3) A FNYL
20184 5 € 3 < (03.05.2018)

=

=

0 O OO0 O RO O
10) T A F N HE
WO 2018/080113 A2

WIPO I PCT

(51) A 5327
HO4L 29/08 (2006.01)

21 PCT/KR2017/011674

(22) ZA&94: 2017 & 10 € 20 ¥ (20.10.2017)
(25) &¢<ol: ko
(26) MU ko

(30)
10-2016-0140121 2016 3 10 ¥ 26 ¥ (26.10.2016)KR

€9 B0 ga 283 H ok (PUSAN NATIONAL
UNIVERSITY INDUSTRY-UNIVERSITY COOPER-
ATION FOUNDATION) [KR/KR]; 46241 5-4FA] &3
T REAdEresHd 2 (FAE, A e ), Busan
(KR).

(7

(72)

(79

(81

_

gz} A48 (CHUNG, Sanghwa); 46242 H-4A] F
AT TR 262, 205F 18015 (T-4%F, A-&47f2tk
A1), Busan (KR). & Z& (CHOL Kanghoon); 46297 -4t
Al FAT FAHE21-1,201% FAE, 2270]9), Busan
(KR).

& ¢l: 293 (OH, Wihwan); 06542 A1 24| A 25 7
2794 59, 4% (BEEE, Al 2 E), Seoul (KR).

AT (HEe ZA7L glE 3 7ss BE T 7Y o
W A8 9 B3 E 9319): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, 1K, LR, LS, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,

PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,

(54) Title: DEVICE AND METHOD FOR SCHEDULING IN TSCH AND RPL-BASED INDUSTRIAL IOT NETWORK
GHEPd P TSCHERPL 7| 4] T o TUES IS 2AEHE 93 4 LU

66
10 AA 20 30 Notify A0
! Notify a : ; processing )
v gy ge mg | Me  ZAET WAA 4B 2§ EE [2AEE WA 3wy | ended [ A A 2y
Joined i Scod join request equest
[asnz go mex | Join roquost AEY spu |7 Join roaccst £412 | | Join roquest A1 | 0
— 30u | 1464
1chm 2025 Send Delallocat ion equest *
el o et ; A
]—I«yaa Ton roquest | Deallocn:A?;'rquesll
- 200~ FF |~ Al
IGh~ i 0L eques_t

===y |

10 HH
” BB ]

HopE ws aay 0 e
222 25 ] ity o noe : i

changed parent  pp Notify processing ended

Send scheduling message
to scheduling modulc

— Sl Az #AF | EIESETELEN |

Send scheduled slot
information  LL

W oo
A
Request parent change

1}
Request scheduie
table modification

. PECECERCT | » A aaa ]

2AEY gaEE Request addiactive slot J
A

I
‘ EESRE ‘
| elEy oo

30b” 700 Reauest delete
TR | active slot
e e
€
10 ... Parent selection management module 60 ... Scheduling manager module
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40 ... Scheduling message processing module EE ... Send join request
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(57) Abstract: The present invention relates to a device and method for scheduling in a TSCH and RPL-based industrial IoT network,
wherein delay time is reduced and network efficiency is increased due to a small scheduling overhead in a TSCH and RPL-based
industrial IoT network. The device includes: a parent selection management module which selects a parent node by determining network
participation and determining rank value, and changes the parent node; a scheduling message transmission module for delivering a join
request message to a root node, and transmitting a deallocation request message; a scheduling message receiving module for receiving
the join request message, and receiving the deallocation message, and slot information; a scheduling message processing module for
performing a join request message process, a deallocation request message process, and a slot information process; a DIO message

.
&



WO 2018/080113 A2 ||} 1000 RO AR

SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

8 AARFT (EEY RS & 7tsd EE EFY
] g8 e HEE 93l ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
ZW), T2FA o} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

Z:
— TR RAIERIA] glo] EANEY HaA 5 5 o) E g
&= (1 48.2()

processing module for receiving a DIO message and updating neighbor node information; a scheduling manager module for performing
scheduling message reception, a scheduling algorithm process, and slot information transmission; and a slot management module for
performing scheduling table management, active slot addition, and active slot deletion.
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1 inkQueue.push(link)

WO 2018/080113 PCT/KR2017/011674
_LSa]
Receive join request from
child 5301
!
Start slot allocation
processing — 5802 S804 S805
(
1 3803 ) .
Yes End slot Transmit
linkQueue = empty allocation response
processing its child
N
P
‘ link < linkQueue.pop() 3306
& ///8807
Y N
s ///TYHETBBBAGrank >1 0
S&08 S&09
ts « startTs(link.u,
scheduleTable) + 1 ts < 0
S810
ﬂ ch < 1ink.DODAGrank — 1
/////i\\\\\///5811
Yes /@EﬁgdluleTable(t§T;HT\ No
and collision(ts, link,
ScheduleTable)
,S813
Insert ScheduleTable(ts
+ ’
ts «< ts +1 ) < link
link.Trans <
link.Trans - 1
S&15
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] Receive dellocation
5820 ~~ request from child
!
Start slot dellocation
5821~ processing 5823
!
YeS End
892 cellList = empty = deallocation
-——_——""—‘——— processing
T No

1

Delete cell in
5825 ~ ScheduleTable

A

////Eéiiptxtx = rx é;a\\\\\\ No

cell.neighbor = u

Deallocate the cell in
S827 ~_ slotframe
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