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NETWORK ADVERTISEMENT MESSAGE FORMAT
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600

Network1] >

[Destination Address - ]

[ROUTE INFO TIME STAMP]

[Egress Node = GATEWAY ID]

[(Node1) (flag) (Link Cost) (Path Cost) (Type/Address) (Quality) ]
[(Node2) (flag) (Link Cost) (Path Cost) (Type/Address) (Quality) ]
[ ]
[(NodeN) (flag) (Link Cost) (Path Cost) (Type/Address) (Quality) ]
[Network2] >

[Destination Address = ]

[ROUTE INFO TIME STAMP]

[Egress Node - GATEWAY ID]

[(Node1) (flag) (Link Cost) (Path Cost) (Type/Address) (Quality) ]
[(Node2) (flag) (Link Cost) (Path Cost) (Type/Address) (Quality) ]

[ ]
[(NodeN) (flag) (Link Cost) (Path Cost) (Type/Address) (Quality) ]

FIG. 6

ROUTING TABLE EXAMPLE
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%00

| 32 bits |
012345670123456701234567012345¢617
ottt -ttt -t-F-t-t-dt-t-d—d-F-F-F-F-F-t-F -ttt -t -+-+-+-+
| ver | Type | Reserved | M| Seq | Message |
| | | | | Number | Number |
ottt -t-d—t-d-F -ttt -ttt -F -t -t -+-+-+
| GREG Route 1, GREG Neighbor 1| GREG Route 2, |GREG Neighbor 1|
I
-
I
I

Fod—F—F=dt—F-t bttt otot-d-d-t-t-F-t-t-t-d-t-F-t-+-+-+-+
GREG Route N, GREG Neighbor 1| GREG Neighbor Details |

B Tk ok ke e s s e S e e e e e e e A e e e e e e L L e el
| GREG neighbor details | GREG - Other gateway Information|

| (cont) | |
S U M T SN SN S U S S S S SN SS ST S S S S S S S

FIG. 7

FORMAT OF SOURCE REGISTRATION
MESSAGE WITH GATEWAY
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FIG. 10 SMART-GRID NETWORK
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NODE

><I 00
POSSIBLE ROUTES TO GATEWAYS

1>5>GW1; 1>4>GWI; 1>19>GWI; 1>6>GW1; 1>6>18>GW1; 1>4>19>GW1; 1>5>19>GW1;
1>6>5>GW1;

1>12>GW2; 1>2>GW2; 1>22>GW2; 1>11>GW2; 1>11>12>GW2; 2>12>GW2; 1>2>21>GW2
1>16>GW-3; 1>9>16>GW3; 1>9>25>GW3

2>5>GWI; 2>4>GWi; 2>119>GW12>16>GW1; 2>1>(all 1>GW1 routes);
2>GW2; 2>12>GW2; 2>21>GW2; 2>22>GW2; 2>13>GW2;
2>GW3 (unstable); 2>9>25>GW3; 2>9>16>GW3; 2>8>GW3; 2>8>17>GW3;

3>GWI1 (unstable); 3>19>GWI; 3>4>GW1; 3>5>GW1; 3>5>18>GWI; 3>5>19>GW1;
3>GW?2 (long-hop); 3>12>GW2; 3>21>GW2; 3>2>GW2;
3>1 (all 1>GW3 multi-hops); 3>(all 9>GW3 multi-hops);

4>GWT; 4>19>GW1; 4>5>GW1; 4>5>18>GW1;
4>GW2 (long-hop); 4>2>GW?2; 4>3>GW2; 4>3>21>GW2;
4>8>GW3; 4>17>GW3; 4>8>16>GW3; 4>9>25>GW3;

5>GW1; 5>18>GW1; 5>19>GW1; 5>6>GW1; 5>4>GW1;
5> (all 4>GW2 routes); 5>1 (all 1>GW2 routes); 5>2>GW?2;
5>6>17>GW3; 5>7>GW3; 5>27>26>GW3;

6>GW1; 6>5>GW1; 6>18>GW16>7>GW1,
6>(all 1>GW2 routes); 6>2>GW2; 6>4>GW2 (long-hop); 6>12>GW2; 6>3>GW2; 6>21>GW2;
6>17>GW3; 6>7>GW3; 6>7>17>GW3; 6>8>GW3; 6>8>16>GW3; 6>8>9>25>GW3;

7>GWT; 7>18>GW1; 7>6>GW1; 7>5>GW 1,
7> (all 1>GW2 routes); 7>11>GW2; 7>12>GW2 (long-hop); 7>11>12>GW2;
7>GW3; 7>17>GW3; 7>26>GW3; 7>17>25>GW3; 7>16>GW3; 7>16>25>GW3;

8>6>GWI1; 8>7>GW1; 8>18>GW1; 8>7>18>GW]1; 8> (all 1>GW1 routes);
8> (all 1>GW?2 routes); 8>11>GW2; 8>12>GW2; 8>2>GW2; 8>2>12>GW2;
8>GW3; 8>16>GW3; 8>17>GW3; 8>9>16>GW3;8>17>16>GW3; 8>17>26>GW3;

9>6>GW1; 9> (all I>GW1 routes); 9>8>18>GW1; 9>5>GW1; 9>8>6>GW1;
9>13>GW2; 9>10>GW2; 9>10>11>GW2; 9>10>13>GW2; 9>10>11>12>GW2;
9>16>GW3; 9>25>GW3; 9>16>25>GW3; 9>17>GW3; 9>17>26>GW3;

10

10>6>GW]1; 10> (all I>GW1 routes); 10>5>GW1;
10>GW2; 10>11>GW2; 10>11>12>GW2; 10>13>GW2; 10>13>22>GW2; 10>13>12>GW2;
10>25>GW3; 10>15>GW3; 10>16>GW3; 10>9>16>GW3; 10>15>25>GW3; 10>17>GW3;

11> (all 1I>GW1 routes); 11>4>GW1; 1 1>7>GW1; 11>2>4>GWI; 11>2>5>GW1; 11>6>18>GW1;
1>GW2; 11>12>GW2; 11>13>GW2; 11>22>GW2; 11>13>22>GW2;
11>14>GW3; 11>14>15>GW3; 11>15>GW3; 11>15>25>GW3; 11>10>25>GW3; 11>10>9>16>GW3;

12

12> (all 1I>GW1 routes); 12>3>GW1; 12>2>4>GW1; 12>3>19>GW1;12>20>19>GW1;
12>GW2; 12>22>GW2; 12>21>GW2;
12>14>GW3; 12>14>16>GW3; 12>13>9>25>GW3; 12>13>9>16>GW3;

13

13>2>5>GW1; 13>4>GW1; 13>4>5>GW1; 13>4>19>GW1;
13>GW2; 13>12>GW2; 13>22>GW2;
13>24>25>GW3; 13>15>25.GW3; 13>14>GW3 (long-hop); 13>14>16>GW3; 13>9>25>GW3;

14

14> (all 1>GW1 routes); 14>10>6>GW1; 14>10>5>GWI; 14>11>4>GW1; 14>11>4>19>GW1;
14>12>GW2; 14>13>GW2; 14>13>22>GW2; 14>23>GW2; 14>23>22>GW2,;
14>24>25>GW3; 14>15>GW3; 14>15>25>GW3; 14>16>GW3; 14>9>16>GW3;

15

15> (all 1>GW1 routes); 15>9>5>GW1; 15>9>6>GW1; 15>6>GWI;
15>23>GW2; 15>22>GW2; 15>13>GW2; 15>14>13.GW2; 15>14>13>12>GW2;
15>GW3; 15>25>GW3; 15>16>GW3;

16

16> (all 1>GW1 routes); 16>7>GW1; 16>7>18>GWI; 16>7>5>GW1;
16>15>22>GW2; 16>15>23>GW216>14>22>GW2;16>14>13>GW2;16>14>12>GW2;
16>GW3; 16>25>GW3; 16>26>GW3;

FIG. 11A
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NODE

POSSIBLE ROUTES TO GATEWAYS

17

17>18>GW1; 17>7>GW1; 17>6>GW1; 17>7>18>GW1, 17>27>GW1; 17>27>18>GW1,;
17>10>GW2; 17>10>13>GW2; 17>9>13>GW2; 17>9>14>13>GW2; 17>9>14>12>GW2;
17.GW3; 17>26>GW3; 17>25>GW3;

18

18>GW1; 18>5>GW1,; 18>6>GW1,
Has no practical links to GW2;
18>26>GW3; 18>GW3 (very long-hop); 18>17>GW3; 18>27>26>GW3;

19

19>GW1; 19>5.GW1; 19>18>GW1,;
19>20>GW2 (long-hop); 19>20>21>GW2; 19>3>21>GW2; 19>2>GW2;
Has no practical links to GW3;

20

20>19>GW1; 20>5>GW1; 20>4>GW1; 20>3>GW1; 20>3>4>GW1;
20>GW2 (long-hop); 20>21>GW2; 20>3>GW2; 20>3>12>GW2;
Has no practical links to GW3;

21

21>3>GWI; 21>4>GW1; 21>4>5>GW1; 21>3>19>GW1; 21>4>19>GW1;
21>GW2; 21>12>GW2; 21>22> GW2;
Has no practical links to GW3;

22

22> (all 1>GW1 routes); 22>11>1 (all 1>GW1 routes); 22>11>6>GW1;
22>GW2; 22>12>GW2;
22>15>GW3; 22>15>25>GW3; 22>15>16>GW3; 22>14>16>GW3;

23

23>1 (all 1I>GW1 routes) but long-hops; 23>10>5>GW1; 23>10>6>GW1;
23>GW2; 23>22>GW2; 23>13>GW2;
23>15>GW3; 23>15>25>GW3; 23>24>25>GW3; 23>25>GW3,;

24

No practical links to GW1;
24>23>GW2; 24>22.GW2; 24>13>GW2; 24>13>12>GW2;
24>25>GW3; 24>16>GW3; 24>15>GW3; 24>15>16>GW3;

25

25>17>18>GW1; 25>7>GW1 (long-hops); 25>17>7>GW1,
25>23>GW2; 25>15>22.GW2; 25>24>22>GW2; 25>24>13.GW2;
25>GW3; 25>16>GW3; 25>26>GW3;

26

26>18>GW1,; 26>27>18>GW1; 26>27>GW1; 26>17>7>GW1;
No practical links to GW2;
26>GW3; 26>25>GW3; 26>16>GW3;

27

27>GW1 (long-hop); 27>18>GW1; 27>6>GW1; 27>5>GW1; 27>17>GW1;
No practical links to GW2;
27>26>GW3; 27>17>GW3; 27>25>GW3; 27>17>16>GW3,

FIG. 11B

FIG. 11A
FIG. 11B
FIG. 11
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FIG. 12
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FIG. 13
NODE 1
ROUTE OPTIMIZATION

>‘§300

Node 1:
Preferred Gateway: GW1

Routing Scenarios:

To GW1:

Possible Routes: 1>5>GW1; 1>4>GW1; 1>19>GWI1; 1>6>GW1; 1>6>18>GW]; 1>4>19>GW1; 1>5>19>GW1;
1>6>5>GW1;

Routes via Initial Discovery: 1>4>19>GW|; 1>6>18>GW1;

Routes via Optimization 1: 1>5>GW1; 1>4>GW1; 1>6>GW]I;

Route via Optimization 2; 1>5>GWi;

To GW2:

Poésible Routes: 1>12>GW2; 1>2>GW2; 1>22>GW2; 1>11>GW2; 1>11>12>GW2; 2>12>GW2; 1>2>21>GW2;
Optimized Route: 1>12>GW2;

To GW3:

Routes via Initial Discovery: 1>16>GW-3; 1>9>16>GW3; 1>9>25>GW3;

Optimized Route: 1>9>16>GW3
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FIG. 14
NODE 11
ROUTE OPTIMIZATION EXAMPLE

>1\400

Node 11:
Preferred Gateway: GW2

Routing Scenarios:

To GW2:

Possible Routes: 11>GW2; 1 1>12>GW2; 11>13>GW2; 11>22>GW2; 11>13>22>GW2;

Routes via Initial Discovery: 11>12>GW2; 11>22>GW2; 11>13>GW2

Routes via Optimization 1: 11>12>GW2;

Route via Optimization 2; 11>GW2

To GW1:

Possible Routes: 11> (all 1I>GW1 routes); 11>4>GW1; 11>7>GW1; 11>2>4>GW1; 11>2>5>GW1; 11>6>18>GW1,;
Optimized Route: 11>7>GW1

To GW3:

Possible Routes: 11>14>GW3; 11>14>15>GW3; 11>15>GW3; 11>15>25>GW3; 11>10>25>GW3;
11>10>9>16>GW3

Optimized Route: 1>15>GW3
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FIG. 15
NODE 9
ROUTE OPTIMIZATION EXAMPLE

>L1\500

Node 9:
Preferred Gateway: GW3

Routing Scenarios:

To GW3:

Possible Routes: 9>16>GW3; 9>25>GW3; 9>16>25>GW3; 9>17>GW3; 9>17>26>GW3;

Routes via Initial Discovery: 9>16>GW3; 9>25>GW3; 9>16>25>GW3; 9>17>GW3; 9>17>26>GW3;
Routes via Optimization 1: 9>16>GW3; 9>25>GW3;

Route via Optimization 2: 9>16>GW3;

To GW2:

Possible Routes: 9>13>GW2; 9>10>GW2; 9>10>11>GW2; 9>10>13>GW2; 9>10>11>12>GW2;
Optimized Route: 9>13>GW2

To GW1I:

Possible Routes: 9>6>GW1; 9> (all I>GW1 routes); 9>8>18>GW1; 9>5>GW1; 9>8>6>G W1,

Optimized Route: 9>6>GW1
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FIG. 16
RETURN ROUTES TO NODES FROM GATEWAYS
EXAMPLE
>1\600
Gateway Route Node 1 Node 9 Node 11
GW1 Received Packet Route 1>5>GW1 9>8>6>GW1 11>7>GW1
‘—.
Return Packet Route GW1>5>1 GWIi>6>8>9 GWI>7>11
e
GW2 Received Packet Route 1>2>21>GW2 9>10>13>GW2 11>12>GW2
<_.__—
Return Packet Route Gw2>21>2>1 GW2>13>10>9 GW2>12>11
_
GW3 Received Packet Route 1>9>16>GW3 9>16>GW3 11>10>25>GW3
‘—
Returmn Packet Route GW3>16>9>1 GW3>16>9 GW3>25>10>11
—_
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FIG. 17
ROUTE SET-UP
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FIG. 20
NODE PROCESS
CONTROL
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TO
RECEIVE MODULE
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FIG. 21
NODE RF INTERFACE >2\1 00
PROCESS CONTROL
e NODE RF a 2113
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