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(d) RERR message format

Unreachable
Destination Address

1

Length Unreachable Destination
Sequence Number

1 4 41

Type Flag

(a) RANN message format

(b) RREP message format

Root
Address

1

Length Metric Root
Sequence Number

1 4 4 41

Type

1

TTL Lifetime

4

Flag

Source
AddressLength Flag Metric Source

Sequence Number

1 4 4 4

Destination
Address

Destination
Sequence Number

4 41

Type

1

TTL

1

Lifetime

4

Note: all the figures denote in Octets

(c) RREP message format with neighbor information
m denotes number of neighbor nodes

Neighbor Node
Address #m

Neighbor Node
Link Metric #m

4 4 4

Neighbor Node
Link Metric #1

4

Neighbor Node
Address #1

...RREP Message
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D E

G H

B

F

C

A
R

I
one-hop link
TBR route

Root

Wired Network Wired Network

D E

G H

B

F

C

A
R

I

DST NH LM SN TS
A A 1 655 1.0345
B B 1 655 1.1355
C A 2 655 1.3740
D A 2 655 1.6241
E B 2 655 1.5585
F A 3 655 1.7925
G A 3 655 1.8252
H B 3 655 1.8511
I A 4 655 1.9236

Node A’s Route Table

R’s Route Table

DST NH LM SN TS
R R 1 655 1.0125
D D 1 655 1.1075
C C 1 655 1.2930
F C 2 655 1.5430
G D 2 655 1.4893
I D 3 655 1.7632

Example:

NF

R

N
N
N
N
N
N
N
N
N

NF

N
N
N
N
N
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Intra-mesh trafficTBR route

Wired Network
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F

C

A
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H to D

E to F

G to E

I to B

F to H

C to B
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4. PROBLEM DESCRIPTION
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(a) RREQ message format

(b) RSET message format

(c) RNTF message format

Source
AddressLength Flag Source

Sequence Number

1 4 4

Destination
Address

Destination
Sequence Number

4 41

Type

1

TTL

1

Lifetime

4

LifetimeLength Flag

1 4

Source
Sequence Number

41

Type = RSET

1

Node Address #n
(Destination)

4 4

Node Address #1
(Source)

...

n denotes number of notifying nodes

Note: all the figures denote in Octets

LifetimeLength Flag

1 4

Source
Sequence Number

41

Type = RNTF

1

Node Address #n
(Destination)

4 4

Node Address #1
(Source)

...
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5.1 Protocol Description and Procedure
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(b) The proposed root driven routing protocol for intra-mesh traffic

(c) The function of RREQ in the proposed protocol

(a) The TBR protocol for intra-mesh traffic
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Dijkstra’s Algorithm

DST NH LM SN RFTS
A A 1 655 1.0345 PA
B B 1 655 1.1355 PA
C A 2 655 1.3740 PA
D A 2 655 1.6241 PA
E B 1 655 1.5585 PA
F A 3 655 1.7925 PA
G A 3 655 1.8252 PA
H B 3 655 1.8511 PA
I A 4 655 1.9236 PA

Recommended route
F ► G ► H

R’s Route Table
R’s Neighbor List Cache Table

node 1-hop neighbors
A R, B, C, D
B R, A, D, E
C A, D, F
D A, B, C, F, G
E B, D, G, H
F C, D, G, I
G D, E, F, H, I
H E, G, I
I F, G, H
R A, B

Metric
2 hops

TBR route

Metric
6 hops

Tree route

Algorithm to choose a route for any SRC-DST pair:

myRoute = TBR_route
if (myRoute > Recommended_route)

myRoute = Recommended_route
else if (myRoute == Recommended_route)

myRoute = random(Recommended_route, TBR_route)
end if
End

Begin

The optimum route

NF
N
N
N
N
N
N
N
N
N

F►C►A►R (3 hops)
R►B►E►H (3 hops)
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5.3 Optimum Route Computation
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D E

G H

B

F
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R
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RNTF

DATA
An on-demand route

is recommended
by Root

On-demand entries
is recorded through
the received RNTF

source destination

Root

DST NH LM SN RFTS

E E 1 655 1.0289 PA

Node H’s Route Table

F G 1 325 0.2905 OD

R
NF

N
R E 3 655 1.0074 PA

N

DST NH LM SN TS

C C 1 655 1.0775
H G 1 325 0.4625

Node F’s Route Table

R C 3 655 1.0032

RF

PA
OD

R
NF

N
PA

N

DST NH LM SN TS

H H 1 325 0.3125

D D 1 655 1.1375
I I 1 655 1.4875

Node G’s Route Table

F F 1 325 0.3125

RF

PA

OD

R

NF

N
PA

N

R D 3 655 1.1274

PAN

ODN
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5.4 On-demand Active Route
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5.5 Optimization and Maintenance
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5.6 Link Breaks
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6.5 Discussion on Intra-mesh Traffic
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