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A Reservation-based HWMP Routing Protocol Design
Supporting E2E Bandwidth in TICN Combat Wireless Network
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ABSTRACT

In tactical environment, tactical wireless networks are generally comprised of Tactical MANETs(T-MANETS) or
Tactical WMNs(T-WMNs). The most important services in tactical network are voice and low rate data such as
command control and situation awareness. These data should be forwarded via multi-hop in tactical wireless
networks. Urgent and mission-critical data should be protected in this environment, so QoS(Quality of Service) must
be guaranteed for specific type of traffic for satisfying the requirement of a user. In IEEE 802.11s, TDMA-based
MAC protocol, MCCAMCF Controlled Channel Access), has a function of resource reservation. But 802.11s
protocol can not guarantee the end-to-end QoS, because it only supports reservation with neighbors. In this paper,
we propose the routing protocol, R-HWMP(Reservation-based HWMP) which has the resource reservation to support
the end-to-end QoS. The proposed protocol can reserve the channel slots and find optimal path in T-WMNs. We
analyzed the performance of the proposed protocol and showed that end-to-end QoS is guaranteed using NS-2

simulation.
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Table 1. Notations Description

<Notations>
* R : reservation rate [bps]
* 7 : token bucket rate [bps]
* b : token bucket size [bytes]
* t, : burst time [s]
* t; : idle time [s]
* 5 : packet size [bytes]
T b packet interval [s]
* N, : number of packets
* NV, : number of needed slots




TICN HAFF-A ol A

Lt. Path Maintenance

Ajtd 2REZ AR #e & T
& PREQ HA]Ae] BREANXHS Falo] FPdch

F71421 PREQ HIAXZ A9 slot map tableS %

3k, MPe] o]Foluv HIAo] WA wE Y=
5 Fagith olw PREQ WIAIAS] TIL T=
AR 2% ol MPEZIAT ALHA 3t
ZEMEE AR o3 UELT 7S =Y
Atk PREQ WIAIAE 418 MPE F41¥ PREQY]
412X MPZ% PREQE re-broadcasting & 4~ §ith
a8y B 93 PREQE H41A MPEE HEo]
Fojok 5}7] W&o PREQS] management Z2| 15 A
Ao 2 PREQY $£A1A] MPEE 39 ﬂ]A]X]ﬂ B
Zoi2"E 4 A S o5 S8 AE FEY
ol MPES X33t BE MPES A% ]«] slot map
table PH|O|ESIL oAF EF(free slots) /M5
Ho|EE F3gi)

K
A
()Y
rlo

HU°2:H
[y
4 |z o ﬁ

ct. Admission Control
SE MPE PREQS} PREP HAIX|E =4l
NAES wEele o €55 S
control & Fefgitt. ARHE oS ¥ X]a'ﬂ B!
PREQS} PREP WAIx7} %" wf z2 3 :
T H9| admission controlS 3y gt PREQ 7} 79‘:*
He B9, F reverse pathE A= 5 7MUY
Zo] JYAuetx, forward paths A4 o, T 71
S Fo dR e ARE UE MP7} Al
295 oot ARESe A9 Y
th. 137] wj&e PREP WIAAE TGS W=
admission controlS =33} o]E WAE 4 Qt} wh
oF 7H& g Zo] glojA 498 & 4 §lo™ PERR
V‘]X]E 7] AAE reverse pathS W} AGslo] o
g 4 = MPRE TargetMP7HA] of|¢Fd &5
E5 FHagth ®E3F OriginMP= PREQE MY

E,
I
ol

i3

= o mlo

o

2
#73) FRET

ol Nt do my otk o Hy mot ot 12
S
o
2
1
tlo
>
03‘:‘,

ol
o
ok

|

o
=
ag
%
£
o

lo
ofN
i
.
=
18
I
o
2o

She ook 7nt

HWMP 2}9-8 Z2&F A7

Table 2. Simulation parameters

DTIM duration 32ms
Slot duration 32us
802.11s
PHY Number of total slots 1000
Number of control slots 10
Link rate 6 Mbps
MCCA Max. queue size 1000
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MCCA MCCA CWyin 3
MCCA CWyx 15
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Tok
Token oken rate =9
Bupket Token bucket size 8192 bits
Filter
Queue length 100
CBR & .
VBR Packet size 1000 bytes
Traffic Burst time 0.5s
VBR Idle time 0.5s
Shape 1.5
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