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Mesh
Mesh Flags Mesh Addressing
Mesh .
I TTL |Sequence| Extension |
Number Addr
AE ‘PSL}RSPI{Rsvd 4 156
Bits2 1 1 4
Frame| Dur [Addr{Addr|Addr|Seq|Addr|QoS| HT | Mesh | Frame FCS
Ctl |/ID| 1 | 2 | 3 |Ctrl| 4 |Ctrl|Ctrl| Ctrl | Body
Octets
2 2 6 6 6 2 6 2 4 624 4
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Usage |To|From|AE| Addr | Addr | Addr |Addr|Addr|Addr
DS| DS 1 2 3 4 5 6

IBSS 0| O |[00RA=DA|TA=SA|BSSID | N/A | N/A | N/A

FromAP | O 1 |00[RA=DA| TA= SA [ N/A | N/A| N/A
BSSID

ToAP 1{ 0 |00| RA= |TA=SA| DA |N/A | N/A|N/A
BSSID

Wireless 1| 1 |00 RA TA DA | SA | N/A|N/A

DS
Meshdata| 1| 1 |10| RA TA | Mesh (Mesh| DA | SA
(unicast DA | SA
Broadcast)| 1 | 1 |01| All-ls| TA | Mesh | SA | N/A [ N/A

SA

Mesh 1| 1 |01 RA TA | Mesh [Mesh| N/A | N/A
(multihop SA DA

action 1| 1 |11| RA TA | Mesh (Mesh| DA | SA
frame) DA SA
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set node_ [$ns_node] 1
set mac_ [$node_ getMac O]

Plac#-m R &8 node it 52 AP 2 3k T4cT @
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MP1 Mesh STA1

Dest Nexthop |[Metric Dest. Nexthop | Metric
Mesh STA1| MeshSTAL1| 1 MP1 MP1 1

MAPL MAPL 2 MAP1 MP1 3
MAP2 |MeshSTA1| 3 MAP2 MAP2 2

MAP1L MAP2
Dest Nexthop |[Metric Dest. Nexthop | Metric
MP1 MP1 2 MP1 Mesh STA1 3

Mesh STA1 MP1 3 Mesh STA1|Mesh STAl 2
MAP2 MAP2 3 MAP1 MAP1L 3
(a) Forwarding Tables

MP1 Mesh STA1
Addr Proxy [inMesh Addr Proxy |inMesh
STA1 MAP1L Yes STA1 MAP1L Yes
STA2 MAP2 Yes STA2 MAP2 Yes
STA3 MP1 No STA3 MP1 No

MAP1L MAP2
Addr Proxy [inMesh Addr Proxy |inMesh
STA1 MAP1L Yes STA1 MAP1L Yes
STA2 MAP2 Yes STA2 MAP2 Yes
STA3 MP1 No STA3 MP1 No

(b) Proxy Tables
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struct forwarding_table {
int dest;
int nexthop;
int distance;
struct forwarding_table * next;

1

struct proxy_table {
int mac;
int proxy;
int inmesh;
int lifetime;
struct proxy_table *next;
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$mac_ proxy $proxiedSTA $proxy $inMesh $lifeTime 5)
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struct mesh_control {

u char mc ae 2;
u char  mc _pd 1
u char mc_rspi 1
u char mc_rsvd 4,
uint8 t mc ttl;

u_int32_tmc_sn;
u char dh_5aETHER_ADDR_LEN];
u char dh_6a[ETHER_ADDR_LEN];
|3
struct hdr_mac802_11 {
struct frame_control dh_fc;

u intl6 t dh_duration;
u_char dh_ralETHER_ADDR_LEN];
u_char dh_ta] ETHER_ADDR_LEN];
u_char dh_3a[ETHER_ADDR_LEN];
u_char dh_4a[ETHER_ADDR_LEN];
u_intl6 t dh_scontrol;
uintl6 t dh QoScontrol;
uint32 t dh HTcontrol;
struct mesh_control  dh_mc;
u_char dh_body[1]; // for ANSI compatibility
1
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Encapsulation Decapsulation
ToDS*FromDS|AE ch->size() += ch->size() -=
phymib_.getHdrLen11(); | phymib_.getHdrLen11();
0 ch->size() -= 24; Ch->size() += 24;
00 ch->size() -= 18; Ch->size() += 18;
! 01 ch->size() -=12; Ch->size() +=12;
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L4 ARP 12 2B (TR L F kiR STA &
BEA=r|p A STAPR > € LR 457 '\’? 41
ARP request 4 ;9 /P e STA 2. F 4 izn > P
1 STA e 3| ARP request f# #-v % ARP reply
éj‘j\//);'l STA’;I'éEf:“s b%'ﬁp@f”ﬁ,ﬁ‘*@
FoookIp R ke @ vg AP JT 3] ARP
request #f & p¥ - ARP request #+ ¢ ¢ 12 FromDS
IR RN FET AREE Aips 5P
STA?2 g A% 10 7f/' [ 'TII'J APl ## 3 2
ARP Request #m v % ARP Reply 2. /i #] - i
iz P& |IEEE 802.11 m#‘»% » % AP Yz ¥ ARP
request 2= “f}f%u FromDS 4 ;% 362 8 3 %

e %sﬁrg‘%@p\ e STAs *F » 3 17 Wireless
DSmﬁa}\ﬁ LHw APRHEELEFLE
#% e STAS o
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IEEE 802.11s ML +t= 2 e 4 T A

v |EEE 802.11 2 j& & fici¥ & ko o F]pt » &)
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1652 D 9.941125000 O_ IFQ ARP 95 chr 23 [0 0 O 800] ------- [0:0 3:0 32 0] [47] O O

1653 5 9.941200000 O_ MAC --- D ARP 86 [13a 1 0 806] ------- [REQUEST 0/0 0/3]
1654 r 9.941437327 1 MAC --- D ARP 28 [13a 1 0 806] ---—---—- [REQUEST 0/0 0/3]
1855 r 9.941437327 1 MAC --- D ARP 28 [13a 1 0 806] —--—---—- [REQUEST 0/0 0/3]

1656 5 9.941447327 1  HMAC
1857 r 9.941751562 0_ MAC

-—- 0 ACK 38 [0 0 0 0]
-—- 0 ACK 38 [0 0 0 0]

1858 5 9.941921327 1 MAC --- 0 ARP 86 [0 LEffffff 1 J00] —----—- [REQUEST 0/0 0/3]
1859 ¢ D.942608562 0 MAC -—- 0 ARP 28 [0 fE£££££ff 1 500] -———--- [REQUEST 070 0/3]
1860 ¢ 9.94260899% 2 MAC -—- 0 ARP 28 [0 fE£££f£f£ff 1 500] -———--- [REQUEST 070 0/3]

1661 M 10.00000 3 (550.00, 50.00, 0.00), (450,00, 50.00), 100.00

1670 = 10.069555000 0 MAC --- O ARP 86 [13a 1 0 806] —--———-- [REQUEST 0/0 0/3]
1671 r 10.068832327 _1_ MAC --- 0 ARP 23 [13a 1 0 806] ------- [REQUEST 0/0 0/3]
1672 r 10.069832327 _1 MAC --- 0 ARP 28 [13a 1 0 806] —--———-— [REQUEST 0/0 0/3]

1673 = 10.068842327 _1_ MAC
1674 r 10.070146562 0 MAC

-—- 0 ACK 38 [0 0 0 0]
——- 0 ACK 38 [0 0 0 0]

1675 = 10.070196327 _1_ MAC --- 0O ARP 86 [0 ffIffffff 1 500] ------- [REQUEST 0/0 0/3]
1676 r 10.070884562 0O MAC --- O ARP 28 [0 ffffffff 1 800] --—---—- [REQUEST 0/0 0/3]
1677 r 10.0708848993 _2_MAC --- 0 ARP 23§ [0 fLffffff 1 500] ------- [REQUEST 0/0 0/3]
1676 r 10.070885154 _3_ MAC --- O ARP 28 [0 ffffffff 1 800] ------- [REQUEST 0/0 0/3]
1679 =2 10.071300154 _3_ MAC -——— O ARP 86 [13a 2 3 B06] —-—————- [REPLY 3/3 0/0]
1680 r 10.071537464 2 MAC --- 0O ARP 28 [13a 2 3 BO6] ------- [REFLY 3/3 0/0]

——- O ACK 38 [0 3 0 0]
-—- 0 ACK 38 [0 3 0 0]

1681 = 10.071547464 _2_ MAC
1682  r 10.071851683 _3_ MAC

1685 = 10.072461464 2  MAC -——— O ARP 86 [0 fL£f£££FfFf 2 500] --—---—- [REPLY 3/3 0/0]
1le84 r 10.073150131 1 MAC --- O ARF 28 [0 ffffffff 2 800] ------- [REPLY 3/3 0/0]
1685 =5 10.073305131 _1_ MAC --- O ARP 86 [13a 0 1 800] —--———-- [REPLY 3/3 0/0]
1886 r 10.073542457 0 MAC --- O ARF 28 [13a 0 1 B00] ------- [REPLY 3/3 0/0]

1687 =5 10.073552457 0 MAC -——- 0 ACK 38 [0 10 0]
1686 r 10.073856693 1 MAC --- 0 ACK 38 [0 1 0 0]

Bl—= : %% TFFE K02 11 3 s4ri L £ o
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1147
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1153
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1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
117z
1173
1174
1175
117¢
1177
1178
1178
1180
1181
1182
1183
1154
1185
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i1s8

iz1z
1213
1z14
1215
1216
iz17
1218
1219
1220
izz1
1zaz
1223
1224
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cbrl cbr2 sec
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1
o
@

[13a 1 0 806] [REQUEST 0/0 0/3]

[13a 1 0 806] [REQUEST 0/0 0/3]

[13a 1 D 806] ------- [REQUEST 0/0 0/3]

[13a LELfEEff O BOB] —----—m [REQUEST 0/0 0/3]
[0ooo]

[0ooo

[13a 1 0 806] [REQUEST 0/0 0/3]

[13a 1 0 806] [REQUEST 0/0 0/3]

[13a 1 0 806] ——- [REQUEST 0/0 0/3]

[13s LEffEff O BOE] —----—m [REQUEST 0/0 0/3]
[0ooo

[0ooo

[0 LIffffff [REQUEST 0/0 0/3]
[0 fIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[0 fIffffif [REQUEST 0/0 0/3]
[0 LIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[0 LIffffff [REQUEST 0/0 0/3]
[0 LIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[0 LIffffff [REQUEST 0/0 0/3]
[0 LIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[0 LIffffff [REQUEST 0/0 0/3]
[0 LIffffff [REQUEST 0/0 0/3]
[0 TIffffff [REQUEST 0/0 0/3]
[13a 2 3 806] PLY 3/3 0/0]

[13a LEffLIff 3 BO6] —--—--—— [REFLY 3/3 0/0]
[0300]

0300

[13a 2 3 806] ------- [REFLY 3/3 0/0]

[13a LEffLIff 3 BO6] —--—--—— [REFLY 3/3 0/0]
[0300]

0300

[0 fIffff£f 2 800] --—---—- [REPLY 3/3 0/0]
[0 LLLfffff 2 800] ———--—- [REPLY 3/3 0/0]

[13a 0 1 800]
[13a 0 1 800]

o
o

100
100

[REFLY 3/3 0/0]
-- [REFLY 3/3 0/0]

(a) ARP Transactions

(200,100)

5 7.002142902 _0_ MAC
r 7.002381684 1 MAC
r 7.002361684 1 MAC
r 7.002361684 _1_ MAC
5 7.002391684 _1_ MAC
r 7.002695919 0 MAC
5 7.002885915 0 MAC
r 7.003124700 _1_ MAC
r 7.003124700 _1_ MAC
r 7.003124700 _1_ MAC
5 7.003134700 1 MAC
£ 7.003438936 _0_ MAC
5 7.003508700 _1_ MAC
r 7.004212936 0 MAC
D 7.004213367 2  MAC
s 7.004302700 _1_ MAC
r 7.00S055367 _2_ MAC
5 7.005144700 1 MAC
r 7.0058485936 0 MAC
D 7.005849367 _2_ MAC
5 7.006339367 _2_ MAC
r 7.007043603 3 MAC
r 7.007043603 4 MAC
D 7.007044034 _1_ MAC
9 7.007254034 _1_ MAC
r 7.008006700 2  MAC
s 7.008501700 _2_ MAC
r 7.008208936 _3_ MAC
r 7.008208936 4 MAC
D 7.008206367 1 MAC
s 7.008575936 _3_ MAC
r 7.008814717 _2_ MAC
s 7.009824717 _2_ MAC
r 7.010128953 _3_ MAC
s 7.010178853 _3_ MAC
r 7.010417734 _2_ MAC
5 7.010427734 _2_ MAC
r 7.010731870 _3_ MAC
s 7.0109581734 _2z_ MAC
r 7.011734401 _1_ MAC
5 7.011543401 1 MAC
r 7.012088182 0 MAC
s 7.012098182 _0_ MAC
r 7.012402418 _1_ MAC
5 7.126390000 _

r 7.126742236 _1_

s 7.126752236

r 7.129056471

s 7.129066471

r 7.130012182 _1_

s 7.130022162 _1

r 7.130326397 O

s 7.130756182 _1

r 7.139264828 2

= 7.139439828 _2

r 7.139792064 _3

s 7.139802064 3

r 7.140106300 _2_

5 7.140116300 _2_ MAC

r 7.141061990 _3_ MAC

5 7.141071990 _3_ mAC

£ 7.141376226 2 mAC -

50 chr 1080
50 chr 1000
0 ACK 38 [0
0 ACK 38 [0
50 chr 1066
50 chr 1000

0 RTS 44 [62f 1 0 0]
0 RTS 44 [62f 1 0 0]
0 CTS 38 [4£5 0 0 O]
0 CTS 38 [4£5 0 0 O]

[13a 1 0 5007

,,,,,,, [0:0 3:0 32 0] [2] OO

[13a EEEEE£££ O GO0] -——-——- [0:0 3:0 32 31 [21 1 0
000

000

[0 LEELLEEE 1 800] ——-———m [0:0 3:0 32 3] [2] 10
[0 FEEEEEEE 1 BO0] ——-———- [0:003:0 32 3] [2] 20

0 RTS 44 [62f 3 2 O]
0 RTS 44 [62£ 3 2 O]
0 CTS 38 [4£5 2 0 0]
0 CTS 38 [4£5 2 0 0]
50 chr 1060 [13a 3 z 900] -
50 chr 1000 [13a 3 z 800] -
0 ACK 38 [0 2 0 0]

—- 0 ACK 38 [0 2 0 0]

-- [0:0 3:0 32 3] [2] 2 O
-- [0:0 3:0 32 3] [2] 3 O

(b) Data Transactions

B4 o TAETHRFTHRNIE &AL -

(400,100)

(600,100)

Mesh
STA

(650.150) @
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7

10 12
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1318 5 7.001181509 _0_ MAC --- 0 ARP 86 [13a 1 0 806] ------- [EEQUEST 040 0/4]

131% ¢ 7.001420290 _1_ MAC --- 0 ARP 26 [l3a 1 O 806] --—---—- [REQUEST 040 0/4]

1320 ¢ 7.001420290 _1_ MAC --- 0 ARP 28 [13a f£E££££€ 0 &06] --—---- [REQUEST 0/0 0/4]
1521 r 7.001420290 _1_ MAC --- 0 ARP 28 [13a 1 0 BOE] ------- [REQUEST 0/0 0/4]

1322 2 7.0014302%0 _1_ MAC --- 0 ACK 38 [0 00 0]

1323 ¢ 7.001734526 0_ MAC --- 0 ACK 38 [00 0 0]

1327 3 7.003270290 _1_ MAC --- 0 ARP 100 [0 EEFFFFFF 1 §OO] [REQUEST 040 0/4]
1328 ¢ 7.004070957 _2_ MAC --- 0 ARP 28 [0 £EL£E££££ 1 800] [REQUEST 0/0 0/4]
1329  r 7.004070957 _2_ MAC --- 0 ARP 26 [0 £EEfEFFF 1 800] ----——- [REQUEST 0/0 0/4]
1330 3 7.004425957 _2_ MAC --- 0 ARP 100 [0 £EEEEFFF 2 800] ————-- [REQUEST 040 0/4]
1331 ¢ 7.005226624 _1_ MAC --- 0 ARP 28 [0 £EL£E££££ 2 800] [REQUEST 0/0 0/4]
1332 r 7.005226624 _1_ MAC --- 0 ARP 26 [0 fEEFEFFF 2 BO0] [EEQUEST 0/0 0/4]
1333 ¢ 7.005226624 _1_MAC --- 0 ARP 28 [0 £ELEFEFF 2 §00] [REQUEST 0/0 0/4]
1334 ¢ 7.005226624 _3_ MAC --- 0 ARP 28 [0 £ELE£E££f 2 800] [REQUEST 0/0 0/4]
1335  r 7.005226624 _3_ MAC --- 0 ARP 28 [0 fEEFFFFF 2 800] [REQUEST 0/0 0/4]
1336 ¢ 7.005226624 _3_ MAC --- 0 ARP 28 [0 fE££E£££f 2 800] [REQUEST 0/0 0/4]
1337 s 7.005361624 _1_ MAC --- 0 ARP 88 [0 £EL££££f 1 800] [REQUEST 0/0 0/4]
1338 ¢ 7.006065859 _0_ MAC --- 0 ARP 28 [0 LELFFFFF 1 §00] [REQUEST 0/0 0/4]
1339 D 7.006066290 _2_ MAC --- 0 ARP 88 [0 £EL£E£££ 1 800] [REQUEST 0/0 0/4]
1340 5 7.006175624 _1_ MAC --- 0 ARP 100 [0 £E£EfEFF 1 8O0] [EEQUEST 040 0/4]
1341 3 7.007790957 _3_ MAC --- 0 ARP 85 [0 £ELEFEFF 3 §00] [REQUEST 0/0 0/4]
1342 ¢ 7.008495193 _4_ MAC --- 0 ARP 28 [0 £EL£E££££ 3 800] [REQUEST 0/0 0/4]
1343 r 7.008495193 _5_MAC --- 0 ARP 28 [0 £EEFFFFF 3 B0O0] [EEQUEST 0/0 0/4]
1344 D 7.008495624 _2_ MAC --- 0 ARP 85 [0 £ELEFEFF 3 §00] [REQUEST 0/0 0/4]
1345 s 7.008664957 _3_ MAC --- 0 ARP 100 [0 £E£E££££ 3 800] [FEQUEST 040 0/4]
1346 =2 7.009955193 _4 MAC --- 0 ARP 88 [13a 3 4 BOE] ------- [REFPLY 4/4 0/0]

1347 ¢ 7.010193974 _3_ MAC --- 0 ARP 26 [13a 2 4 806] ------- [FEPLY 4/4 0/0]

1348 = 7.010203974 _3_ MAC --- 0 ACK 38 [0 40 0]

1349 ¢ 7.010508210 _4_ MAC --- 0 ACK 38 [0 40 0]

1350 s 7.011157974 _3_ MAC --- 0 ARP 100 [l3a 2 3 &00] ------- [REPLY 4/4 0/0]

1351 r 7.011405913 _2_ MAC --- 0 ARP 26 [13a 1 3 800] ------- [EEFLY 4/4 0/0]

1352 2 7.011415913 _2_ MAC --- 0 ACK 38 [0 3 0 0]

1353 ¢ 7.011720580 _3_ MAC --- 0 ACK 38 [0 3 0 0]

1354 5 7.012189913 _2_MAC --- 0 ARP 112 [13a 1 2 800] ------- [REFLY 4/4 0/0]

1355 ¢ 7.012446580 _1_ MAC --- 0 ARP 26 [1l3a 0 2 800] ------- [FEFLY 4/4 0/0]

1356 = 7.012456580 _1_ MAC --- 0 ACK 38 [0 Z 0 0]

1357 r 7.012761247 _2_ MAC --- 0 ACK 38 [0 2 0 0]

1358 2 7.012990580 _1_ MAC --- 0 ARP 88 [13a 0 1 800] ------- [FEPLY 4/4 0/0]

1359 ¢ 7.013229361 _0_ MAC --- 0 ARP 2B [13a 0 1 800] ------- [EEFLY 4/4 0/0]

1360 2 7.013239361 _0_ MAC --- 0 ACK 38 [0 10 0]

1361 ¢ 7.0135435%7 _1_MAC --- 0 ACK 38 [0 10 0]

(a) ARP Transactions

1386 g 7.014289833 _0_ MAC --- 47 chr 572 [13a 1 0 800] ------- [0:0 4:0320][0]00
1387 ¢ 7.014830614 _1_ MAC --- 47 chr 512 [13a 2 0 800] ------- [0:0 4032 4] [0]10
1368 5 7.014890614 _1_ MAC --- 0 ACE 38 [D 000]

1369 ¢ 7.01519484% 0_ MAC --- 0 ACK 38 [0 o]

1370 g 7.015624614 _1_MAC --- 0 RTS 44 [4dl z1a0]

1371 ¢ 7.015977280 _2_ MAC --- O RT3 44 [4dl 2 1 0]

1372 =5 7.015987280 _2_ MAC --- 0 CTS 38 [397 1 0 0]

15373 r 7.016291947 _1_ MAC --- 0O CT3 38 [3%7 1 0 0]

1374 g 7.016301947 _1_MAC --- 47 chr 5§78 [13a 2 1 800] ------- [0:0 4:032 4] [0]10
1575 ¢ 7.016897523 _2_ MAC --- 47 chr 512 [13a 3 1 800] ------- [0:0 4032 4] [0]20
1376 5 7.016907523 _2_ MAC --- 0 ACK 35 [0 1 0 0]

1377 ¢ 7.017212189 1 MAC --- 0 ACK 35 [0 1 0 0]

1378 g 7.017521523 _2_MAC --- 0 RT3 44 [4de 3 2 0]

1379 ¢ 7.017874169 _3_MAC --- 0 RT3 44 [4de 3 2 0]

1380 = 7.017834189 _3_MAC --- 0 CTS 38 [3ad4 2 0 0]

13681 ¢ 7.018188856 _2 MAC --- O CT3 38 [3ad 2 0 0]

1382 g 7.018193856 _Z_ MAC --- 47 chr 596 [13a 3 2 800] ------- [0:0 4:032 4] [0] 20
1583 ¢ 7.018807523 _3_ MAC --- 47 chr 512 [13a 4 2 800] ------- [0:0 4:0 32 4] [0] 30
1384 8 7.018817523 _3_ MAC --- 0 ACK 35 [0 2 0 0]

13685 ¢ 7.019122189 2 MAC --- 0 ACK 35 [0 2 0 0]

1386 g 7.019231523 _3_MAC --- 0 RT3 44 [4cd 4 3 0]

1387 ¢ 7.019533758 _4 MAC --- 0 RT3 44 [4cd 4 3 0]

1388 8 7.019593758 _4 MAC --- 0 CT3 35 [393 3 0 0]

1389 ¢ 7.019887894 3 MAC --- 0 CT3 38 [383 3 0 0]

1330 g 7.019807934 _3_ MAC --- 47 chr 572 [13a 4 3 800] ------- [0:0 4:0 32 4] [0] 3 0
1531 ¢ 7.020493775 _4 MAC --- 47 chr 512 [13a 4 3 800] ------- [0:0 4:0 32 4] [0] 40
1352 8 7.020808775 _4 MAC --- 0 ACK 35 [0 3 0 0]

1393 ¢ 7.020813011 3 MAC --- 0 ACK 35 [0 3 0 0]

(b) Data Transactions

M- = @ SR S e ot i &
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