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HAEIRAR

*apf MsConnTask_0: Jun 21 18:55:14.221: 00:40: 96: b7: ab: 5¢
Associ ation received fromnobile on BSSID 84:78: ac: f0: 68: dO
1--- This is the Association Request from the wireless client
to the selected AP.

*apf MsConnTask_0: Jun 21 18:55:14.222: 00:40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 68:d0
(status 0) ApVapld 1 Slot O

1--- This is the Association Response from the AP to the client
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https://community.cisco.com/t5/wireless-mobility-knowledge-base/802-11-sniffer-capture-analysis/ta-p/3117027
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*apf MsConnTask_2: Jun 21 19:02:19.709: 00:40: 96: b7: ab: 5¢
Reassoci ation received fromnobile on BSSID 84: 78: ac: f 0: 2a: 90
!--- This is the Reassociation Request from the wireless client
to the selected AP.

*apf MsConnTask_2: Jun 21 19:02:19.710: 00: 40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 2a: 90
(status 0) ApVapld 1 Slot O

!--- This is the Reassociation Response from the AP to the client.
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3. —BEMEELRERBRE  BEEBNWLC/APREEBEIWPA/WPA2 4/IBF ( AXEBEE
NE—EHBERNAR ) , TLBELERNZSRBIGENET.
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Mo,  Time Source Destination B35 1d Protocol Channel frequency  Info

B4, 69137F Cisco_fozal:dn atronet_k?:ah:5c B4 7H:ac:fo:68:d1  BaF. 11 7467 Qns Data, SA=38, FN=0, Flags=.p....F.C

MEFTR , #£802. 1B R HRENEAEIBRE 2% , WPA 4@ EFHEHEEAPOLME , ©fiH
APFHmessage 185 Hﬂ@ﬁiﬁﬁﬁmessageA%BEo BFRUER , BEF R 4 B 04 R @
DHCP) , EWERT , ERMEFRITEBAREFH 2B HE #4758 ( ERMREETIEBRERTN
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*apf MsConnTask_0: Jun 21 19:30:05.172: 00: 40: 96: b7: ab: 5¢
Associ ation received fromnobile on BSSID 84:78: ac: f0:68: dl
*apf MsConnTask_0: Jun 21 19:30:05.173: 00: 40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID 84:78:ac: f0: 68:dl
(status 0) ApVapld 2 Slot O
!--- The Association handshake is finished.

*dot 1xMsgTask: Jun 21 19:30:05.178: 00: 40: 96: b7: ab: 5c
Sendi ng EAPCL- Key Message to nobil e 00:40: 96: b7: ab: 5c
state I NITPMK (nessage 1), replay counter
00. 00. 00. 00. 00. 00. 00. 00

!1--- Message-1 of the WPA/WPA2 4-Way handshake is sent

from the WLC/AP to the client.

*Dot 1Xx_NW MsgTask_4: Jun 21 19: 30: 05. 289: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢
*Dot 1Xx_NW MsgTask_4: Jun 21 19: 30: 05. 289: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTK_START state (nessage 2)
from nobi | e 00: 40: 96: b7: ab: 5¢
!1--- Message-2 of the WPA/WPA2 4-Way handshake is successfully
received from the client.

*Dot 1Xx_NW MsgTask_4: Jun 21 19: 30: 05. 290: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPCL- Key Message to nobil e 00:40: 96: b7: ab: 5¢
state PTKI Nl TNEGOTI ATI NG (nessage 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01

!1--- Message-3 of the WPA/WPA2 4-Way handshake is sent

from the WLC/AP to the client.

*Dot 1Xx_NW MsgTask_4: Jun 21 19: 30: 05. 309: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢
*Dot 1Xx_NW MsgTask_4: Jun 21 19: 30: 05. 310: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (nmessage 4)
from nmobi | e 00: 40: 96: b7: ab: 5¢
!1--- Message-4 (final message) of the WPA/WPA2 4-Way handshake
is successfully received from the client, which confirms
the installation of the derived keys. They can now be used in
order to encrypt data frames with current AP.



BN, B PR EZIKJ:‘%EEEMEHE’JIEX?“ LR EHEITWPA 4REF | LUERE A IVAPERGH
Eﬁﬂu&ﬁﬁ%o SRAEERTNELRE  URFAPTAERASHRNEE, K—NEREFE
E%ﬁ%ﬁﬂﬁﬁﬂlﬁﬁﬁ’rm%ﬁﬂﬁﬂlﬁ , MBI :

(} 0. BHRHAST Cascn_th:daz4n

LterRFdantPEIMEENESR , BEREBEFiRHE—EERERReassociation 2
Association , ZHIFRFT R

WPA/WPA2-EAP

EFAB02.1X/EAPHEHRBRLSSIDLNEFIKE , EEFIHHREEREZ , FEEZHE
. ELBENEARRBEFIHERE , RIBEAPH L | AL PN E = A, IStk 2 15 RIIY E 5 B
Zfﬁ,1ET£WPA/WPA247)’EE¥ZHU lk%ﬁ%&%ﬁ%ﬁﬁﬁiﬂ’mwmfﬁﬁ%“‘ﬁ BFE (4XEF
) PEREMBZESBERNET,

BT E#MTEBPEAPVO/EAP-MSCHAPV2IIWPARE | EH KB EAPHNESRT Sk 2B\
=R A A R

Me.  Time Saurce Diestinaticn B551d Pratocol Channel freguency  Info
L 0000000 aironet_b7:ab:5¢ Cisco_fO:EE:da :7Bzac:T0:68:dR Z 2462 authercication, 5n—=2465, Fr=0, F

£ 0. D007 ES Cisco_fO:68;d8 Aironet_hy ab;5c B4:7Bzac;fl; ﬁl" :I-Bi Bz, 11 2462 authertication, SN=275, FN=0, Flag

5 0.012140 Cis5co_fore8:ds Alronet_b7iab:5c Bd:7Brac:fo:
6 0.052606 Afronet_b7:ab:5c Cisco_fD:EE:d8 B4:T7Ezac:f0:
7 0.055257 Cisco f0:68:d8  Aironet_b7:ab:5c Bd4:7B:ac:T0:
8 0.061197 Aironer_b7:ab:5¢ cisco_fo0:6E-d8 Bd:TE:ac:T0:
9 0. 081402 Cisco fO:68:d8 Aironet_b7iab:sc B4:7Biac:fo:

2462 Request, ldentity

2467 start

2462 Request, Identity

2462 Response, Tdenrity

2462 Request, Protected EAF (EAP-PEAR)

Eeege

11 9.145293 Cisco_fO:68:d8 Adronet_b7iab:Sc B84:7B:ac:fl:b
12 0.167145 alronet_b7:ab:5¢ cisco_fo:6E:d8 Bd:T7E2ac:f0O:6

- H 2462 Request, Protected EAP [EAP-PEAR)
B
13 Q. 183267 Cisco_fO 68 d8 Aironet_b7abibc B4 78:ac:To 68
B:
-H

2462 Response, Protected EaF [EAF-FEAFP)

2462 Request, Protected EAP [EAP-PEAR)
2452 pesponse, Frotected ear [EAF-PEAF)

2462 Request, Protected EAP [EAP-PEAP)

14 0.196221 aironet_b7:ab:5¢c cisco_fo:EE:=d8 Bd:7TB:ac:f0:6
15 €. 201527 Cisco_f0:68;d8 Aironet_hyab:5c B4 7B:ac:fl;6

EFELE
55553

17 0. 220032 Cisco_FO:68;d8 Aironet_h7ab:%c B4 7E:ac:fl;68:dE EAP 2462 Request, Protected EAP (EAF-FEAR)
18 0.2227684 Alronet_b7iabzsc Cisco_fO:66:d48 B4:7Brac:TO:65:d46 Eap 2462 pesponse, Protected EaR [EAP-PEAP)
18 0.2272333 Ciscn_FO:68:d8 Airomet_h7:ab:5c B4:T7Ezac:FO:6E:dE rap 2462 Request, Protectoed TAP [FAP-PEAR)

22 0. 295616 Cisco f0:68:d8  Airomet_b7iabisc Bd4:7Biac:TO:i65:dE EAP 2462 Request, Protected EAP (EAP-PEAP)
| 330.297786 afronet_b7iabiSc cisco fO:€B:dE  BAiTEac:fOrSE:dE Tusvl 24582 application pata, application ata
24 0. 304666 Cisco_fO:68:d3 Airomet_b7:abisc 84;:7B:ac:fl:68:dE EAP 2462 Request, Protected EAP [EAP-FPEAR)
25 0. 3L3ELT Clsco_fo:68:d8  alromer_b7:ab:5c B4:7E:ac:f0:68:4E EaP 2462 Request, Frotected EAF [EAF-PEAF)

27 0.321376 cisco_fo:68:d8 alronet_h7:ab:5c Bd:7B:ac:f0:6E:dE EaP 2462 Request, Frotected EAP [EAF-PEAR)

29 o 32&?55 -|:'Iscn_fﬂ 68! dE alronet_b7:ab:5c B4:76:ac:T0:68:d6 EapP 2452 SIIEEEE-
Aironet_hyabh: s B ;68 0B AP 2 Key (M
sca_TO:6E:d8
airomet_h7 ;ab:S5c

C Cisco_fT0:66:d8 sl 1 TBzac:To: 0
Airomet_h7 ab: 5 (TBzac T 0:68:d R 5 Data, '-:N—d-:lﬁ J'hl-fl- Flivgs=. .
P3¢ C15Co TOI6EE: 08 845783 TR B3ICE BOZ. 1L 2462 05 Data, SH=24B2, FH‘Q. Flags= Fl

AE  WXBBERRSHOME , EHRASERE , MEAPH %, ARBEERNENER. BF
ﬁﬁk(tﬂzﬁmﬁwﬁmmaﬁ 5k, ABEFIR 77 APE 55 — B 515 55 R 1% X EAPOL
START) , REEFRORABECRRE, REA02.1X/EAPS AR ESSID , EEEZE (A
REMESE)  Fit, EERBAAREEZERECZIEEE ZEM,

LUTREHFEASHHE



*apf MsConnTask_0: Jun 21 23:41:19.092: 00:40: 96: b7: ab: 5¢
Associ ation received fromnobile on BSSI D 84:78: ac: f0: 68: d8
*apf MsConnTask_0: Jun 21 23:41:19.094: 00:40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 68: d8
(status 0) ApVapld 9 Slot O
!--- The Association handshake is finished.

*dot 1xMsgTask: Jun 21 23:41:19.098: 00:40: 96: b7: ab: 5¢
Sendi ng EAP- Request/Ildentity to nobil e 00:40: 96: b7: ab: 5¢
(EAP Id 1)

!--- The EAP Identity Request is sent to the client once it is
associated in order to begin the higher-level authentication
process. This informs the client that an identity to start
this type of 802.1X/EAP authentication must be provided.

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.226: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL START from nobil e 00: 40: 96: b7: ab: 5¢
!--- The wireless client decides to start the EAP authentication
process, and informs the AP with an EAPOL START data frame.

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.227: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP- Request/Ildentity to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 2)

!--- WLC/AP sends another EAP Identity Request to the client.

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.235: 00: 40: 96: b7: ab: 5¢
Recei ved EAPCL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢
*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.235: 00: 40: 96: b7: ab: 5¢
Recei ved ldentity Response (count=2) from nobile 00:40:96: b7: ab: 5¢
!--- The client responds with an EAP Identity Response on an EAPOL
frame.

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.301: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢
*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.301: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢

(EAP Id 3)

!--- Once the WLC/AP sends the client response to the Authentication
Server on a RADIUS Access-Request packet, the server responds
with a RADIUS Access-Challenge in order to officially start the
EAP negotiation, handshake, and authentication with the client
(sometimes with mutual authentication, dependent upon the EAP
method). This response received by the WLC/AP is sent to the client.

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 344: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 344: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP Id 3, EAP Type 25)

!--- The client responds with an EAP Response on an EAPOL frame, which
is sent to the Authentication Server on a RADIUS Access-Request
packet. The server responds with another RADIUS Access-Challenge.
This process continues, dependent upon the EAP method (the exchange
of certificates when used, the building of TLS tunnels, validation
of client credentials, client validation of server identity when
applicable). Hence, the next few messages are basically the same on
the WLC/AP side, as this acts as a "proxy" between the client and
the Authentication Server exchanges.

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 347: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢



*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 347: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 4)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 375: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 375: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 4, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.377: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.377: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 5)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.403: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.403: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 5, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 404: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.404: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 6)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.414: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.414: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 6, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.421: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.421: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 7)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.425: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.425: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 7, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.427: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.427: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 8)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.434: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.434: 00: 40: 96: b7: ab: 5¢



Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 8, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.436: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.436: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 9)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 440: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19. 440: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 9, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.442: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1x_NW MsgTask_4: Jun 21 23:41:19. 442: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 10)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.449: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.449: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 10, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.452: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.452: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 11)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.457: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.457: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 11, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.459: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.459: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 13)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.469: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.469: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 13, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:41:19.472: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Accept for nobile 00:40: 96: b7: ab: 5¢
!--- The authentication finishes and is successful for this client,
so the RADIUS Server sends a RADIUS Access-Accept to the WLC/AP.
This RADIUS Access-Accept comes with the special attributes



that are assigned to this client (if any are configured on the
Authentication Server for this client). This Access-Accept also
comes with the MSK derived with the client in the EAP
authentication process, so the WLC/AP installs it in order to
initiate the WPA/WPA2 4-Way handshake with the wireless client.

*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.473: 00:40: 96: b7: ab: 5¢
Sendi ng EAP- Success to nobile 00: 40: 96: b7: ab: 5¢
(EAP 1d 13)
!--- The accept/pass of the authentication is sent to the client as
an EAP-Success message.

*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.473: 00:40: 96: b7: ab: 5¢
Sendi ng EAPCL- Key Message to nobil e 00:40: 96: b7: ab: 5¢
state I NITPMK (nessage 1), replay counter
00. 00. 00. 00. 00. 00. 00. 00
1--- Message-1 of the WPA/WPA2 4-Way handshake is sent from the
WLC/AP to the client.

*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.481: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢
*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.481: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTK_START state (nessage 2)
from nmobi | e 00: 40: 96: b7: ab: 5¢
!--- Message-2 of the WPA/WPA-2 4-Way handshake is successfully
received from the client.

*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.481: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPCL- Key Message to nobil e 00:40: 96: b7: ab: 5¢
state PTKI NI TNEGOTI ATI NG (nessage 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01
1--- Message-3 of the WPA/WPA2 4-Way handshake is sent from the
WLC/AP to the client.

*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.487: 00:40: 96: b7: ab: 5¢
Recei ved EAPCL-Key from nobile 00: 40: 96: b7: ab: 5¢
*Dot 1x_NW MsgTask_4: Jun 21 23:41:19.487: 00:40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (nmessage 4)
from nobi |l e 00: 40: 96: b7: ab: 5¢
1--- Message-4 (final message) of the WPA/WPA2 4-Way handshake
is successfully received from the client, which confirms the
installation of the derived keys. They can now be used in
order to encrypt data frames with the current AP.
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WMERR , BMEALNREHRIEFEDNE (WRMARSERESR ) , EFFimEEEH
AP , B X EEREAPHRENWPASREEBRE ST EEESEE RN (AERETBHEC
ETBEE ). At , IRFFHA —EHEEHBRNEIDEAEN (NFIRELEAEIHER
HRNEAREN ) , AEAETERERZREE  NFHABRIEARENER. EBURRZXIE
BUESREBSEETFinfREE/ ZRERME, HIBETREER , ERIURRN | RFIRAE,
EFmBE. WLCHILAPZ ERYREEUAR &7 RFEARFNREERE , LREMRR,

DTRIEEEHNFADNEENHE (HENNERELRERE , ELEETEETE - P RHA
)

*apf MsConnTask_2: Jun 21 23:47:54.872: 00:40: 96: b7: ab: 5¢
Reassoci ation received from nobile on BSSI D 84: 78: ac: f 0: 2a: 98

*apf MsConnTask_2: Jun 21 23:47:54.874: 00:40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 2a: 98
(status 0) ApVapld 9 Slot O

*dot 1xMsgTask: Jun 21 23:47:54.879: 00:40: 96: b7: ab: 5c
Sendi ng EAP- Request/Ildentity to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 1)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.895: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL START from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.895: 00: 40: 96: b7: ab: 5¢
dot 1x - novi ng nobil e 00:40: 96: b7: ab: 5¢c i nt o Connecting st ate

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.895: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP- Request/Ildentity to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 2)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.922: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.922: 00: 40: 96: b7: ab: 5¢
Recei ved ldentity Response (count=2) from nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.929: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.929: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 3)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.941: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.941: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 3, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.943: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.943: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 4)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.954: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢



*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.954: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 4, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.956: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.957: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 7)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.976: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.976: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 7, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.978: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Accept for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.978: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP- Success to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 7)

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.978: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPCL- Key Message to nobil e 00:40: 96: b7: ab: 5¢
state I NITPMK (nessage 1), replay counter
00. 00. 00. 00. 00. 00. 00. 00

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.995: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.995: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTK_START state (nessage 2)
from nobi |l e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:54.995: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPCL- Key Message to nobil e 00:40: 96: b7: ab: 5¢
state PTKI Nl TNEGOTI ATI NG (nessage 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:55.005: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 23:47:55.005: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (nmessage 4)
from nobi |l e 00: 40: 96: b7: ab: 5¢
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LTRADEENHE (R TH B |, MERT ELEEAPTHE )

*apf MsConnTask_0: Jun 25 15:41:41.507: 00:40:96: b7: ab: 5¢
Associ ation received fromnobile on BSSID 84: 78: ac: f0: 68: d3
1--- This is the Association Request from the client.

*apf MsConnTask_0: Jun 25 15:41:41.507: 00:40: 96: b7: ab: 5¢
Processing WPA | E type 221, length 22 for nobile
00: 40: 96: b7: ab: 5¢
*apf MsConnTask_0: Jun 25 15:41:41.507: 00:40:96: b7: ab: 5¢
CCKM Mbbile is using CCKM
1--- The WLC/AP finds an Information Element that claims CCKM
support on the Association request that is sent from the client.


/content/en/us/partners.html

*apf MsConnTask_0: Jun 25 15:41:41.507: 00:40: 96: b7: ab: 5¢
Setting active key cache index 8 ---> 8
!--- This is the key cache index for this client, which is set temporally.

*apf MsConnTask_0: Jun 25 15:41:41.508: 00:40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 68: d3
(status 0) ApVapld 4 Slot O

!--- The Association Response is sent to the client.

*dot 1xMsgTask: Jun 25 15:41:41.513: 00:40: 96: b7: ab: 5c
Sendi ng EAP- Request/ldentity to nobile 00:40: 96: b7: ab: 5¢
(EAP Id 1)

!--- An EAP Identity Request is sent to the client once it is
associated in order to begin the higher-level authentication
process. This informs the client that an identity to start
this type of 802.1X/EAP authentication must be provided.
Further EAP messages are not described, as they are basically
the same as the ones previously-explained.

*Dot 1x_NW MsgTask_4: Jun 25 15:41:41.536: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL START from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.536: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP- Request/Ildentity to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 2)

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.546: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.546: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response packet with mismatching id
(currentid=2, eapid=1) from nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.550: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.550: 00: 40: 96: b7: ab: 5¢
Recei ved ldentity Response (count=2) from nobile
00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.555: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.555: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 3)

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.594: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.594: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 3, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 840: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Accept for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 841: 00: 40: 96: b7: ab: 5¢
Creating a PKC PMKID Cache entry for station 00:40: 96: b7: ab: 5¢
(RSN 0) <br/ >

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 841: 00: 40: 96: b7: ab: 5¢
Setting active key cache index 8 ---> 8

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 841: 00: 40: 96: b7: ab: 5¢



Setting active key cache index 8 ---> 0
*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 841: 00: 40: 96: b7: ab: 5¢
CCKM Create a global PMK cache entry
l--- WLC creates a global PMK cache entry for this client,
which is for CCKM in this case.

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 841: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP- Success to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 13)
!--- The client is informed of the successful EAP authentication.

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 841: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPOL- Key Message to nobil e 00: 40: 96: b7: ab: 5¢c state
I Nl TPMK( message 1), replay counter 00.00.00.00.00. 00. 00. 00
!1--- Message-1 of the initial 4-Way handshake is sent from the
WLC/AP to the client.

*Dot 1x_NW MsgTask_4: Jun 25 15:41:41.858: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢
*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.858: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTK_START state (nessage 2) from nobile
00: 40: 96: b7: ab: 5¢
!--- Message-2 of the initial 4-Way handshake is received
successfully from the client.

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.858: 00: 40: 96: b7: ab: 5¢
CCKM Sendi ng cache add

*Dot 1x_NW MsgTask_4: Jun 25 15:41:41.858: CCKM Sendi ng CCKM PMWK
(Version_1) information to nobility group

*Dot 1x_NW MsgTask_4: Jun 25 15:41:41.858: CCKM Sendi ng CCKM PMWK
(Version_2) information to nobility group

!--- The CCKM PMK cache entry for this client is shared with

the WLCs on the mobility group.

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41.858: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPCL- Key Message to nobil e 00:40: 96: b7: ab: 5c
state PTKI Nl TNEGOTI ATI NG (nessage 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01
!1--- Message-3 of the initial 4-Way handshake is sent from the
WLC/AP to the client.

*Dot 1Xx_NW MsgTask_4: Jun 25 15:41:41. 866: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢
*Dot 1x_NW MsgTask_4: Jun 25 15:41:41.866: 00: 40: 96: b7: ab: 5¢ Recei ved
EAPQOL- key in PTKI NI TNEGOTI ATI NG state (nessage 4) from nobile
00: 40: 96: b7: ab: 5c
!1--- Message-4 (final message) of this initial 4-Way handshake
is received successfully from the client, which confirms the
installation of the derived keys. They can now be used in order
to encrypt data frames with the current AP.
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Moo Time Source [restiration b5 1d Protecel  Channel freguency  Info

AT RRASSOC AT1ON Request, SH=271%, FH=0 G £
2447 Reassociation Response, SH=rSJ2d, Fu=D,

LT RIEESHNHWLCHERE

*apf MsConnTask_2: Jun 25 15:43:33.749: 00:40: 96: b7: ab: 5¢
CCKM Recei ved REASSCC REQ | E
*apf MsConnTask_2: Jun 25 15:43:33.749: 00:40: 96: b7: ab: 5¢
Reassoci ation received fromnobile on BSSID
84:78: ac: f0:2a: 93
*apf MsConnTask_2: Jun 25 15:43:33.750: 00:40: 96: b7: ab: 5¢
Processing WPA | E type 221, length 22 for nobile
00: 40: 96: b7: ab: 5¢
*apf MsConnTask_2: Jun 25 15:43:33.750: 00:40: 96: b7: ab: 5¢
CCKM Mbdbile is using CCKM
1--- The Reassociation Request is received from the client,
which provides the CCKM information needed in order to
derive the new keys with a fast-secure roam.

*apf MsConnTask_2: Jun 25 15:43:33.750: 00:40: 96: b7: ab: 5¢
Setting active key cache index 0 ---> 8

*apf MsConnTask_2: Jun 25 15:43:33.750: 00:40: 96: b7: ab: 5¢
CCKM Processi ng REASSOC REQ | E

*apf MsConnTask_2: Jun 25 15:43:33.750: 00:40: 96: b7: ab: 5¢
CCKM using HVAC MD5 to conpute MC
1--- WLC computes the MIC used for this CCKM fast-roaming
exchange.

*apf MsConnTask_2: Jun 25 15:43:33.750: 00:40: 96: b7: ab: 5¢
CCKM Received a valid REASSOCC REQ | E

*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢
CCKM Initializing PW cache entry with a new PTK
!--- The new PTK is derived.

*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢
Setting active key cache index 8 ---> 8

*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢
Setting active key cache index 8 ---> 8

*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢
Setting active key cache index 8 ---> 0

*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢
Creating a PKC PWKID Cache entry for station
00: 40: 96: b7: ab: 5¢c (RSN 0) on BSSI D 84: 78: ac: f 0: 2a: 93
1--- The new PMKID cache entry is created for this new
AP-to-client association.

*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢

CCKM using HVAC MD5 to conpute MC
*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢

I ncl udi ng CCKM Response |IE (length 62) in Assoc Resp to nobile
*apf MsConnTask_2: Jun 25 15:43:33.751: 00:40: 96: b7: ab: 5¢

Sendi ng Assoc Response to station on BSSID 84: 78: ac: f0: 2a: 93



(status 0) ApVapld 4 Slot O
!--- The Reassociation Response is sent from the WLC/AP to
the client, which includes the CCKM information required
in order to confirm the new fast-roam and key derivation.

*dot 1xMsgTask: Jun 25 15:43:33.757: 00:40: 96: b7: ab: 5c
Ski ppi ng EAP- Success to nobil e 00: 40: 96: b7: ab: 5¢
!--- EAP is skipped due to the fast roaming, and CCKM does not
require further key handshakes. The client is now ready to
pass encrypted data frames on the new AP.

MEFTR , ERREAPEHRERMNESHOEFNER , BTRELLBE , IAMNINE SR
MARE , BERCCKMIBRE L R, ERIBEiEE BB N & F ik MIWLC LA BT tREXAY B 5K 5T
Fo
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BERAERBNE—EARELLEBELE , HEXEARRAWLANZREL S KENRZLRE, LRE
L2 BERMBFTIEAWPAEEN —BEALE S E | UMEET BRI L2 I8,

ERTHREN K BASAKEFFTSBEIBEAPRER K ZEFIHEMEREARIFEIREMSK , MSKAR
MEPMK, ©REWPA2 4RBFHNET , LUREEFFEANSKRERNZLBPTK) (EIEF ik
BiEE S —EAPREFEIBE ) ; Bt , kA EFILBERNEAPEMRREBERE  RAC2EHF
AEFmMAPREM RBPMK, EFix AEBEIBWPA2 4XBEFENTEBEFHHNMNZ SR,

T ERBEZHBRAEBNS2 MEERELZLBEL L, TERHARUTRA :



-Jﬂ:)':_/ii;a—hgﬁ’] W IEFFEWPA2EBHZEBIL T % | l:%somn#%%ﬂﬁﬁﬂﬁi?#ﬁ&ﬁm
Bl , MEEESRKEFHEITS —HIBE , UREENLWLANKIRER 281 ( 802.11r , AR
ﬁ:*ﬁf&ﬂ%i\mmhmﬁ ) o
CSEFEEBER EERANRE - |BEEF i REEEBIER M2 6 S RFEFEWAPE T &S
PIRZ 285,
FERALSZE , BEMAPHIBBEEMRESEWLANNEREXGARE  EhY S HRIB RREW
E8;2.1X/EAP%ﬁEﬁ%EFuﬁ%EEEE’M;ﬂE?%?EE%ﬁiﬁﬁ&?ﬂ% FEREZ AT, MTEE
R

Mo, Time Source Destiration B35 1d Protocol  Chennel frequen Infa
1 0,000000 2pple_15:39: Ci _FO:68:d2 (P8 acFO:edd2 o 2482 Authentication, SM=2Z, FH=0, Flags=......

5 0.011957 Cisco_fO-68:d2 Apple_15:39:32 84:78:ac:f0:68:d2 EAP 2482 Regues=t, Identity

6 0.022896 apple_13:39:32 Cisco_fd:68:d2 84 :78:ac:Fl:68:d2 Ear 2462 Re=pon=e, Tdentity

70044470 Cisco_fO:68:d2 Apple_15:39:32 84:78:ac:Fl:68:d2 EaAP 2462 Reguest, Protected EAP (EAP-FEAF]

8 0.069885 apple_13:39:3F Cisco_fd:68:d2 B4 :78:ac:Fd:68:d2 TLEWV 2462 client Hello

G 0.093349 Cisco_fO:-6&:-d2 Apple_15:39:32 B4 :78:ac:Fd:68:d2 EaAP 2462 Reqguest, Protected EAP (EAP-FEAF]
10 0.093916 apple_13:-39:37 Cizco_TF0:68:d2 B4 :78 a0 FO:68:d2 E8F 2462 Re=zponze, Protected EAP [EAP-FEAR)
11 0.112358 Cisco_FfO0:68:-d2 Apple_15:39:32 8478 ac:F:68:d2 EaAP 2462 Request, Protected EAR (EAP-FEAF]
12 0.11611d4 apple_13:39:32 Cizco_TF0:68:d2 B4 :78 a0 FO:68:d2 E8F 2462 Re=zponze, Protected EAP [EAP-FEAR)
13 0.12027 Cisco_FfO0:68:d2 Apple_15:39:32 84 :78:ac:FO:68:d2 EAP 2462 Request, Protected EAR (EAP-FEAF]
14 0.129519 apple_13:39:3F Cizco_Fd:68:d2 B4:78:ac:Td:68:d2 TLSW 2482 Certificate, Client Key Exchange, change
15 0.13915%6 Cisco_TfO0:68:-d2 Apple_15:39:32 8478 ac:FO:608:d2 EAP 2462 Request, Protected EAR [(EAP-FEAF]
16 0.162262 aApple_13:319:312 Cisca_fl:858:d2 84:78:ac:Fd:68:d2 EaAP 2482 Rezponze, Protected EAP [(EAP-PEAP)
17 0.166459 Cisco_TO0:68:-d2 Apple_15:39:32 84 :78:ac:FO:68:d2 EAP 2462 Request, Protected EAR (EAP-FEAF]
18 0.171454 Apple_13:39:3F Cizco_F0:68:d2 B4:78:ac:Fd:68:d2 TLSV1 2482 Application Data
19 0.175710 Cisco_FfO0:68:-d2 Apple_15:39:32 8478 ac:FO:608:d2 EAP 2462 Request, Protected EAR (EAP-FEAF]
20 0,1781E1L Apple_15:39:32 Cizco_fO:68:d2 84:78:ac:FQ:68:d2 TLSVL 2482 aApplication Data
21 0. 182858 Cisco_fO-6E-d2 Apple_15:39:32 8478 a0 FO:68:d2 EAP 2462 Request, Protected EAF (EAP-FEAF)
22 0,187006 Apple_15:39:32 Cizco_fO:68:d2 84:78:ac:FQ:68:d2 TLSVL 2482 aApplication Data
23 0192825 Cisco_fO-6E-d2 Apple_15:39:32 B4 78 a0 FO:68:d2 EAF 2462 Request, Protected EAR (EAP-FEAF)
24 0,197049 z2pple_15:39:32 Cizco_fO:68:d2 84:78:ac:FQ:68:d2 TLSVL 2482 aApplication Data
25 0. 202860 Cisco_fO:6E-d2 Apple_15:39:32 B4 :78 a0 :FO:68:d2 EAF 2462 Request, Protected EAP (EAP-FEAPR)
26 0, 203372 Apple_13:39:3F Cizco_fO:68:d2 84:78:ac:Fd:68:d2 TLEWL 2462 Application Data
27 0.X10762 Cisco_fO-68-d2 Apple_15:39:32 84 :78:ac:Fd:68:d2 EaP 2462 Success
32 0.224339 apple_13:39:32 Cisco_fi:d4azdi 84 :78:ac:Fl:68:d2 BO2.11 2482 Qo5 Data, SHe=l, FH=l, Flagss=.p.....TC

A RN EHWLANE TR S MBI HRHT ENEAPS D RFIE AR , WHE T —LER
LEEANSRROEMNE L, ELAABBERET , UEZTEBTHEA , WET%E{EAP'IJE
wif | BASASREAHEANETRANEFBE S DRBARSENIHRE. E— B8 T OEB
BER, YEARENAKRHIETHEAPE M RZIREEN , RtATHERR , k%%&EAP HE AR
SRTRE M

*apf MsConnTask_0: Jun 22 00:23:15.097: ec: 85: 2f:15:39: 32
Associ ation received fromnobile on BSSID 84: 78: ac: f0: 68: d2
1--- This is the Association Request from the client.

*apf MsConnTask_0: Jun 22 00:23:15.098: ec: 85: 2f: 15:39: 32
Processing RSN | E type 48, length 20 for nobile ec:85: 2f:15:39: 32
!--- The WLC/AP finds an Information Element that claims PMKID
Caching support on the Association request that is sent
from the client.

*apf MsConnTask_0: Jun 22 00:23:15.098: ec: 85: 2f: 15:39: 32
Received RSN IE with O PMKIDs from nobile ec: 85: 2f: 15: 39: 32
1--- Since this is an initial association, the Association
Request comes without any PMKID.

*apf MsConnTask_0: Jun 22 00:23:15.098: ec: 85: 2f: 15:39: 32
Setting active key cache index 8 ---> 8



*apf MsConnTask_0: Jun 22 00:23:15.099: ec:85: 2f: 15: 39: 32
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 68: d2
(status 0) ApVapld 3 Slot O

!--- The Association Response is sent to the client.

*dot 1xMsgTask: Jun 22 00: 23:15. 103: ec: 85: 2f: 15: 39: 32
Sendi ng EAP- Request/ldentity to nobile ec:85:2f:15:39: 32
(EAP 1d 1)

*Dot 1x_NW MsgTask_2: Jun 22 00:23:15.118: ec: 85: 2f:15:39: 32
Recei ved EAPOL EAPPKT from nobil e ec: 85: 2f: 15: 39: 32

*Dot 1Xx_NW MsgTask_2: Jun 22 00:23:15.118: ec: 85: 2f:15:39: 32
Recei ved ldentity Response (count=1) from nobile ec:85: 2f: 15: 39: 32

*Dot 1Xx_NW MsgTask_2: Jun 22 00: 23: 15. 126: ec: 85: 2f: 15: 39: 32
Processi ng Access-Chal |l enge for nobile ec: 85: 2f:15: 39: 32

*Dot 1Xx_NW MsgTask_2: Jun 22 00: 23: 15. 126: ec: 85: 2f: 15: 39: 32
Sendi ng EAP Request from AAA to nobil e ec: 85: 2f:15:39: 32
(EAP Id 2)

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 146: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL EAPPKT from nobil e ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 146: ec: 85: 2f: 15: 39: 32
Recei ved EAP Response from nobil e ec: 85: 2f: 15: 39: 32
(EAP 1d 2, EAP Type 25)

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274: ec: 85: 2f: 15: 39: 32
Processi ng Access-Accept for nobile ec:85:2f:15:39: 32

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274: ec: 85: 2f: 15: 39: 32
Creating a PKC PMKID Cache entry for station ec:85:2f: 15: 39: 32
(RSN 2)

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274: ec: 85: 2f: 15: 39: 32
Setting active key cache index 8 ---> 8

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274: ec: 85: 2f: 15: 39: 32
Setting active key cache index 8 ---> 0

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274: ec: 85: 2f: 15: 39: 32
Addi ng BSSID 84:78:ac:f0:68:d2 to PMKID cache at index 0O
for station ec:85:2f:15:39:32

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274:

New PMKI D: (16)

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274:

[0000] c9 4d 0d 97 03 aa a9 Of 1b ¢8 33 73 01 f1 18 f5

!--- WLC creates a PMK cache entry for this client, which is

used for SKC in this case, so the PMKID is computed with
the AP MAC address (BSSID 84:78:ac:£0:68:d2).

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 274: ec: 85: 2f: 15: 39: 32
Sendi ng EAP- Success to nmobil e ec: 85: 2f: 15: 39: 32
(EAP Id 12)

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 275:
Including PWKID in ML (16)
!--- The hashed PMKID is included on the Message-1 of the
WPA/WPA2 4-Way handshake.

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 275:
[0000] c9 4d 0d 97 03 aa a9 Of 1b ¢8 33 73 01 f1 18 f5

!--- This is the hashed PMKID.

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 275: ec: 85: 2f: 15: 39: 32



Sendi ng EAPOL- Key Message to nobil e ec: 85:2f: 15:39: 32
state I NITPMK (nessage 1), replay counter
00. 00. 00. 00. 00. 00. 00. 00
1--- Message-1 of the WPA/WPA2 4-Way handshake is sent from
the WLC/AP to the client.

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 284: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f: 15: 39: 32
*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 284: ec: 85: 2f: 15: 39: 32
Recei ved EAPCL-key in PTK_START state (nmessage 2) from nobile
ec: 85: 2f:15:39: 32
!--- Message-2 of the WPA/WPA-2 4-Way handshake is successfully
received from the client.

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 284: ec: 85: 2f: 15: 39: 32
PMK: Sendi ng cache add

*Dot 1x_NW MsgTask_2: Jun 22 00: 23: 15. 285: ec: 85: 2f: 15: 39: 32
Sendi ng EAPOL- Key Message to nobil e ec: 85:2f: 15:39: 32
state PTKI NI TNEGOTI ATI NG (nessage 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01

1--- Message-3 of the WPA/WPA2 4-Way handshake is sent from

the WLC/AP to the client.

*Dot 1x_NW MsgTask_2: Jun 22 00: 23:15.291: ec: 85: 2f: 15:39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f : 15: 39: 32
*Dot 1x_NW MsgTask_2: Jun 22 00: 23:15.291: ec: 85: 2f: 15:39: 32
Recei ved EAPCL-key in PTKI Nl TNEGOTI ATI NG state (nmessage 4)
from nmobi |l e ec: 85: 2f: 15: 39: 32
!--- Message-4 (final message) of this initial WPA/WPA2 4-Way
handshake is successfully received from the client, which
confirms the installation of the derived keys. They can
now be used in order to encrypt data frames with the current AP.

BB E , APHIEREFRRINERLNZ2EBIPMK, Eit , NRERE S ini8 b2 1 KE
BEHAP , B ARSI ERNEAPS HRE | MU TEF R , EFHBEIHAP:
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0.043063 cisco f0:Za:92  aApple_15:39:32 BA:7E:ac:TO:2a:92 EAP 2437 Request, Frotecied EAP (EAF-FEAP)
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*apf MsConnTask_0: Jun 22 00: 26: 40. 787: ec: 85: 2f: 15: 39: 32
Reassoci ation received from nobile on BSSID
84:78:ac: f0:68:d2

!--- This is the Reassociation Request from the client.

*apf MsConnTask_0: Jun 22 00: 26: 40. 787: ec: 85: 2f: 15: 39: 32
Processing RSN | E type 48, length 38 for nobile
ec: 85: 2f: 15: 39: 32
!--- The WLC/AP finds an Information Element that claims PMKID
Caching support on the Association request that is sent
from the client.

*apf MsConnTask_0: Jun 22 00: 26: 40. 787: ec: 85: 2f: 15: 39: 32
Received RSN I[E with 1 PWKIDs from nobil e
ec: 85: 2f: 15: 39: 32
!--- The Reassociation Request from the client comes with
one PMKID.

*apf MsConnTask_0: Jun 22 00: 26: 40. 787

Received PMKID:  (16)
*apf MsConnTask_0: Jun 22 00: 26: 40. 788

[0000] c9 4d 0d 97 03 aa a9 Of 1b c8 33 73 01 f1 18 f5
!--- This is the PMKID that is received.

*apf MsConnTask_0: Jun 22 00: 26: 40. 788: ec: 85: 2f: 15: 39: 32
Searching for PMKID in MSCB PWKI D cache for nobile
ec: 85: 2f: 15: 39: 32

!--- WLC searches for a matching PMKID on the database.

*apf MsConnTask_0: Jun 22 00: 26: 40. 788: ec: 85: 2f: 15: 39: 32
Found an cache entry for BSSID 84:78:ac:f0:68:d2 in
PMKI D cache at index O of station ec:85:2f:15:39:32

*apf MsConnTask_0: Jun 22 00: 26: 40. 788: ec: 85: 2f: 15: 39: 32
Found a valid PMKID in the MSCB PWKID cache for nobile
ec: 85: 2f: 15: 39: 32

!--- The WLC validates the PMKID provided by the client,

and confirms that it has a valid PMK cache for this
client-and-AP pair.

*apf MsConnTask_0: Jun 22 00: 26: 40. 788: ec: 85: 2f: 15: 39: 32
Setting active key cache index 1 --->0

*apf MsConnTask_0: Jun 22 00: 26: 40. 788: ec: 85: 2f: 15: 39: 32
Sendi ng Assoc Response to station on BSSID
84:78:ac: f0: 68: d2(status 0) ApVapld 3 Slot 0O

!--- The Reassociation Response is sent to the client, which

validates the fast-roam with SKC.



*dot 1xMsgTask: Jun 22 00: 26: 40. 795: ec: 85: 2f: 15: 39: 32
Initiating RSN with existing PMK to nobile
ec: 85: 2f: 15: 39: 32
!--- WLC initiates a Robust Secure Network association with
this client-and-AP pair based on the cached PMK found.
Hence, EAP is avoided as per the next message.

*dot 1xMsgTask: Jun 22 00: 26: 40. 795: ec: 85: 2f: 15: 39: 32
Ski ppi ng EAP- Success to nobil e ec: 85: 2f:15:39: 32

*dot 1xMsgTask: Jun 22 00: 26: 40. 795: ec: 85: 2f: 15: 39: 32
Found an cache entry for BSSID 84:78:ac:f0:68:d2 in
PMKI D cache at index O of station ec:85:2f:15:39:32

*dot 1xMsgTask: Jun 22 00: 26: 40. 795: Including PMKID in ML(16)
!--- The hashed PMKID is included on the Message-1 of the
WPA/WPA2 4-Way handshake.

*dot 1xMsgTask: Jun 22 00: 26: 40. 795:
[0000] c9 4d 0d 97 03 aa a9 Of 1b ¢8 33 73 01 f1 18 f5
!--- The PMKID is hashed. The next messages are the same
WPA/WPA2 4-Way handshake messages described thus far
that are used in order to finish the encryption keys
generation/installation.

*dot 1xMsgTask: Jun 22 00: 26: 40. 795: ec: 85: 2f: 15: 39: 32
Sendi ng EAPOL- Key Message to mobile ec:85:2f:15:39:32 state
I Nl TPMK (rmessage 1), replay counter 00.00.00.00.00.00.00.00

*Dot 1x_NW MsgTask_2: Jun 22 00: 26: 40. 811: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 22 00: 26: 40. 812: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL-key in PTK_START state (nessage 2) from nobile
ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 22 00: 26: 40. 812: ec: 85: 2f: 15: 39: 32
PMK: Sendi ng cache add

*Dot 1x_NW MsgTask_2: Jun 22 00: 26: 40. 812: ec: 85: 2f: 15: 39: 32
Sendi ng EAPOL- Key Message to nobile ec:85:2f:15:39:32 state
PTKI NI TNEGOTI ATI NG (message 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01

*Dot 1x_NW MsgTask_2: Jun 22 00: 26: 40. 820: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 22 00: 26: 40. 820: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (nmessage 4)
from nobil e ec: 85: 2f: 15: 39: 32
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ko, Time Source Destination B35 [d Frm:ul Chanred frequenicy  Info
1 0,000000 Avranet_hfrabisc Ciscn_fD:nE:d? EEEEE R H L - F B Aauthentication, SH=2471, FH=0, A= . -
F 0N IR Cisco T BE 42 Adronet_bi:ab: % Bd:FB:ac:FO:BE:d? BOF.11 2462 Authentication, SH=i1300, Fh=0, Flags=...

5 0.107300 Ciscn_fO:EE:d? Adronet_bi:ab:%c B4:FEiac:fD:BE:d? EAP S4B Request, Tdentity
6 0.1X17%% Cisco_fD:6E:d?  Adronet_b¥:ab:5c Ed:FE:ac:fD:6E:dr Eap 2462 Request, Protected FAP (FAP-FEAR)
I L 2 B g T e T G e L e B e T T e | R
8 0.1F87M0) Cisco_fD:6E:d?  Adronet_b¥:ab:5c Ed:FE:ac:fD:6E:d? Eap 2462 Request, Protected CAP (FAP-RFEAR)
g 0.1920%9 Aironet_b?:ab:5c Cisco_fi:66:d2 Bd:FEac:FfO:6E:d? EaAP 2462 Response, Protected FAP (CAP-PEAR)
10 0. 207860 Cisco fFO:6E:d?  Adronet_b?:ab:5c Ed:FE:ac:fO:6E:d? Eap 2462 Request, Protected CAP (CAP-RFEAR)
11 0. 277 Adronet_b?:ab:5c Cisco_fO:66:d2 Bd:-FE:ac:FfO:6E:d? ECAP 2462 Response, Protected CAFP ([CAF-PEAR)
12 0.231517 Cisco fO:6E:d?  Adronet_b?:ab:5c Ed:FE:ac:fO:6E:d? Ea&P 2462 Request, Protected EAP (EAP-FEAR)
| 13 0.242089 Aironet_b7:ab:5c Ciscof0:f8:d2  B4:78:accfO:fB:d2 TLSWA 2462 Certificate, Client Key Exchange, Change
14 0. 25185% Cisco FO:BE:d2  Adronet_b?:ab:3c Ed:7E:ac:fO:6E:d? EAP 24E2 Request, Protected EAP [EAP-FEAR)
15 0. ¥54304 Adronet_b?:ab:S%c Cisco_fO:68:d2 Bd:FE:ac:FO:EE:d? EAF 2462 Response, Protected EAFP (EAF-PEAR)
16 0. 238722 Cisco FO:BE:d2  Adronet_b7:ab:5c Ed4:7E:ac:FO:6E:d2 EAP 24E2 Reguest, Protected EAP [EAP-FPEAR)

18 0. 269769 Cisco FO:BE:d2 Afronet_bfrab:Sc E4:7E:ac:FO:BE:d2 EaAP 2482 Requesl, Protecled EAP [EAP-PEAR)

20 0, 276927 Cisco FO:BE:d2 Afronet_bfrab:Sc S4:78:ac:lD:BE:d2 EaP 2482 Requesl, Prolzcled EAP [EAP-FPEAR)
|21 0.2B0525 Adronet_b7iabiSe Clsco POCEE:d  B4:TEsaccfDiEE:d2 oTLswl ME2 spplicalion Data, Application pata
22 0, 287232 Clisco FO:BE:d2 Afronet_bfrab:Sc S4:78:ac:lD:EE:d2 EAP 2482 Requesl, Prolacled EAP [EAP-PEAR)
[ 220.200451 Adronet_b7iabiSe Clsco TOCEE:d2  B4:TEraccfDiEEndr oTLsel MEX spplication Data, Application pata
24 0. 302861 Clisco FO:GE:d2 Afronet_bfrab:3c S4:7E:ac:l0:8E:d2 EaAP 2482 Requesl, Prolacled EAP [EAP-FPEAR)
|25 0.HIIEL adroner_b7iabiSc Clsco POCEE:d2  Bd:TEsacciDigEndr omesel ME2 spplication pata, application pata
26 0,337874 Clisco_f0:6B:d2  afroner_b7:ab:3C &4: .'-"E ar:‘l‘l:l BE:02 EAP 2462 success
27 0. 11 642 cisco fD:6E:d2 afroner_b7 :ab:5c nui 'B d2 EaPoL 2482 key (Messa
Afroner_b7tab:5C Cisco TD:68:d2
Cclisco_t0:6E:d2 afronet_b7:ab:5c +d2
s afroner_b7:ab:5c cisco TD:6E:d2 Bd:7Erac:TO:6E: d2 e 4
31 0.462388 afroner_b7:ab:5c proadcast Bde7Erac:fO:6B:d2 S0Z.11 24€2 gos pata, _aN-_-13' FH=0, Flags=.p..... TC
312 0.473985% Cisco_fO:6B:dd  afronet_b7:ab:5c B4 7grac:fO:6E:d?2 &02.11 2462 005 Darta, S5H=3l, FN=0. Flags=.p....F.C

debug# i B R AU EAPER 3% SAAE 3T e LK BRI WLAN M (T A MR BR R B A L AR Y Eo 5 3£ 48 F) ( 0
BFf~) , WHE 7T — LB RWLCIHEFANBERIE M@ L, thEHmEtSRET |, UE
FRHEER -

*apf MsConnTask_0: Jun 21 21:46: 06.515: 00: 40: 96: b7: ab: 5¢
Associ ation received fromnobile on BSSID
84:78: ac: f0:68:d2

1--- This is the Association Request from the client.

*apf MsConnTask_0: Jun 21 21:46:06.516: 00: 40: 96: b7: ab: 5¢
Processing RSN | E type 48, length 20 for nobile
00: 40: 96: b7: ab: 5¢
!--- The WLC/AP finds an Information Element that claims
PMKID Caching support on the Association request that
is sent from the client.

*apf MsConnTask_0: Jun 21 21:46:06.516: 00: 40: 96: b7: ab: 5¢
Received RSN E with O PWIDs from nobile
00: 40: 96: b7: ab: 5¢
l--- Since this is an initial association, the Association
Request comes without any PMKID.

*apf MsConnTask_0: Jun 21 21:46:06.516: 00: 40: 96: b7: ab: 5¢
Setting active key cache index 0 ---> 8

*apf MsConnTask_0: Jun 21 21:46:06.516: 00: 40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID
84:78:ac:f0:68:d2 (status 0) ApVapld 3 Slot

1--- The Association Response is sent to the client.

*dot 1xMsgTask: Jun 21 21:46:06.522: 00: 40: 96: b7: ab: 5
Sendi ng EAP- Request/Ildentity to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 1)

*Dot 1x_NW MsgTask_4: Jun 21 21:46:06. 614: 00: 40: 96: b7: ab: 5¢
Recei ved EAPCOL START from nobile 00: 40: 96: b7: ab: 5¢

*Dot 1x_NW MsgTask_4: Jun 21 21:46:06. 614: 00: 40: 96: b7: ab: 5¢



Sendi ng EAP- Request/Ildentity to nobile 00:40: 96: b7: ab: 5¢
(EAP 1d 2)

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 623: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 623: 00: 40: 96: b7: ab: 5¢
Recei ved ldentity Response (count=2) from nobile
00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 630: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Chal |l enge for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 630: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP Request from AAA to nobil e 00: 40: 96: b7: ab: 5¢
(EAP 1d 3)

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46:06.673: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL EAPPKT from nobil e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46:06.673: 00: 40: 96: b7: ab: 5¢
Recei ved EAP Response from nobil e 00:40: 96: b7: ab: 5¢
(EAP 1d 3, EAP Type 25)

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 843: 00: 40: 96: b7: ab: 5¢
Processi ng Access-Accept for nobile 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21: 46: 06. 844: 00: 40: 96: b7: ab: 5¢
Creating a PKC PWKI D Cache entry for station
00: 40: 96: b7: ab: 5¢ (RSN 2)

*Dot 1Xx_NW MsgTask_4: Jun 21 21: 46: 06. 844: 00: 40: 96: b7: ab: 5¢

Setting active key cache index 8 ---> 8
*Dot 1Xx_NW MsgTask_4: Jun 21 21: 46: 06. 844: 00: 40: 96: b7: ab: 5¢
Setting active key cache index 8 ---> 0

*Dot 1Xx_NW MsgTask_4: Jun 21 21: 46: 06. 844: 00: 40: 96: b7: ab: 5¢
Addi ng BSSID 84:78:ac:f0:68:d2 to PMKID cache at index 0O
for station 00:40:96: b7:ab:5

*Dot 1x_NW MsgTask_4: Jun 21 21:46:06. 844: New PMKID: (16)

*Dot 1x_NW MsgTask_4: Jun 21 21: 46: 06. 844:

[0000] 4e al 7f 5a 75 48 9c f9 96 e3 a8 71 25 6f 11 dO
!--- WLC creates a PMK cache entry for this client, which is
used for OKRC in this case, so the PMKID is computed
with the AP MAC address (BSSID 84:78:ac:£0:68:d2).

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 844: 00: 40: 96: b7: ab: 5¢
PMK sent to mobility group
!--- The PMK cache entry for this client is shared with the
WLCs on the mobility group.

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 844: 00: 40: 96: b7: ab: 5¢
Sendi ng EAP- Success to nobile 00:40:96: b7: ab: 5¢c (EAP Id 13)

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 844: 00: 40: 96: b7: ab: 5¢
Found an cache entry for BSSID 84:78:ac:f0:68:d2 in PWID
cache at index O of station 00:40:96:b7:ab:5

*Dot 1x_NW MsgTask_4: Jun 21 21:46:06. 844: |ncluding PMKID
in ML (16)
!--- The hashed PMKID is included on the Message-1 of the
WPA/WPA2 4-Way handshake.

*Dot 1x_NW MsgTask_4: Jun 21 21: 46: 06. 844:
[0000] 4e al 7f 5a 75 48 9c f9 96 e3 a8 71 25 6f 11 dO
!--- This is the hashed PMKID. The next messages are the same



WPA/WPA2 4-Way handshake messages described thus far that
are used in order to finish the encryption keys
generation/installation.

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 844: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPOL- Key Message to nobil e 00: 40: 96: b7: ab: 5¢c state
I Nl TPMK (rmessage 1), replay counter 00.00.00.00.00.00.00.00

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 865: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 865: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTK_START state (nessage 2)
from nobi |l e 00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 865: 00: 40: 96: b7: ab: 5¢
PMK: Sendi ng cache add

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 865: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPOL- Key Message to nobil e 00: 40: 96: b7: ab: 5¢c state
PTKI NI TNEGOTI ATI NG (message 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 889: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:46: 06. 890: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (message 4)
from nobi |l e 00: 40: 96: b7: ab: 5¢
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i lirne Source Leshratan HL‘bId Mroteeced  Channel trecency Info

0 :15:1:-_1':]-:?.'.1.9'-‘ [
B 0.052108 OMNET 0 B4 178
9 4,4629%3 Ciscn_fhi4az4n A1rnnm’_h" ah B4:7R
10 4. 467688 sironet_brzab:Sc Ciscq_F‘::4a:4U B2 F8zac:fO:2azar EO2_11 2427 QDE Data, ENeZ70Z, Fumd, Flagse.p..... TC

(FD:i7az9?  AN?.11 7237 QN6 Data, SN=il, FH=D, F1AQS=.[....F.C

'] n |

Frame 3: 200 bytes on wire {16808 bits), 201 bytes captured (1608 bits)
RadicrLap Header w0, Lenglh 1E
Iek: 802,11 =measzociarion mesuest, FIAGS! ........C
Type,Subtype: Eeassociation Baquest (0x0Z)
@ Frame Contral Ficld: OxXO00D
000 0001 2041 1010 = puration: 314 microseconds
peceiver asdress: Clsco FO0023:92 (B4:78rac:foizaaz)
Destination address; Cisco fO:Fa:9? (B4:78:ac:f0:7a:592)
Transmitter address: Aironct_b/zab:bhc (00:3d:dh:bsrak: 4]
source address: Airomel_b7iak:S5c (00:40:96:L67 :ab-3C)
pes 1d: oisco TOr2aidz (E4:7Hiac:t0r2aidz)
Fragment mumbear: 0
Coquence number: Bk
@ Frame check sequence: Oxd705d086 [correcl]
= DEEs 802,11 wireless Lan management frame
o Fiwed paramerers {10 hytes)
@ Tagged parameters {1445 bytes)
Fl Tag: SSID paraneter =el: WPAZ-Caching
Fl Taq: supported Raves 1, 2, 5.3, 6, 9, 11, 12, 18, |Whit/sec)
= Taq: exvended sepported rates 24, 36, 48, 54, [Mbit/sec]
= Tag: RSN Tnfarmation
Tag Mumber: REN InTormation (48)
Tag length: 1E
Kol version: 1
& Group Cipher Swite: oR-Of-ac (TeeeB0X1% AFS (O0M)
Pairwise Cipher Swite Count: 1
# Pairwise Cipher suite List 00-0f-ac (IeeeBQ2Ll) aAcs (CCM)
auth wey Management [aekd suite count: 1
® auth ey Management (akk} List Od-0F-ac (TeeafED?1) wWPa
[ RSN Capabilities: Ox0D28
PMEID Caunt: 1
£ PMELD L1ST

LEHH

HEUERP  SEBRYRAREFTFHA "EMEABGER, 1, UELTUAETIRENESFHRE
Fo MACH:H EFL KB AN R 2 HE ( RSN, #R#§802.11i - WPA2 ) EFARE , HFETRTAR
L BB FYWPA2ER E RV AHEEE F ( 58 Hh FE T R A % 4\ VB RS PMKID ) o

AT Rt ERAOKCHRIER £8i S ENWLCHERE !

*apf MsConnTask_2: Jun 21 21:48:50.562: 00:40: 96: b7: ab: 5c
Reassoci ation received fromnobile on BSSI D
84:78: ac: f0: 2a: 92

1-—-- This is the Reassociation Request from the client.

*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
Processing RSN | E type 48, length 38 for nobile
00: 40: 96: b7: ab: 5¢
!--- The WLC/AP finds and Information Element that claims
PMKID Caching support on the Association request that
is sent from the client.

*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
Received RSN IE with 1 PWKIDs from nobile
00: 40: 96: b7: ab: 5¢
1-—-- The Reassociation Request from the client comes with
one PMKID.

*apf MsConnTask_2: Jun 21 21:48:50.563:
Received PWID:  (16)

*apf MsConnTask_2: Jun 21 21:48:50.563:
[0000] 91 65 c3 fb fc 44 75 48 67 90 d5 da df aa 71 e9



*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
Searching for PMKID in MSCB PWKI D cache for nobile
00: 40: 96: b7: ab: 5c
*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
No valid PMKID found in the MSCB PMKI D cache for nobile
00: 40: 96: b7: ab: 5
!--- As the client has never authenticated with this new AP,
the WLC cannot find a valid PMKID to match the one provided
by the client. However, since the client performs OKC
and not SKC (as per the following messages), the WLC computes
a new PMKID based on the information gathered (the cached PMK,
the client MAC address, and the new AP MAC address).

*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
Trying to conpute a PMKID from MSCB PMK cache for nobile
00: 40: 96: b7: ab: 5¢

*apf MsConnTask_2: Jun 21 21:48:50.563:
CCKM Find PMK in cache: BSSID = (6)
*apf MsConnTask_2: Jun 21 21:48:50.563:
[0000] 84 78 ac f0O 2a 90
*apf MsConnTask_2: Jun 21 21:48:50.563:
CCKM Find PMK in cache: real AA = (6)
*apf MsConnTask_2: Jun 21 21:48:50.563:
[0000] 84 78 ac fO 2a 92
*apf MsConnTask_2: Jun 21 21:48:50.563:
CCKM Find PMK in cache: PMKID = (16)
*apf MsConnTask_2: Jun 21 21:48:50.563:
[0000] 91 65 c3 fb fc 44 75 48 67 90 d5 da df aa 71 e9
*apf MsConnTask_2: Jun 21 21:48:50.563:
CCKM AA (6)
*apf MsConnTask_2: Jun 21 21:48:50.563:
[0000] 84 78 ac fO 2a 92
*apf MsConnTask_2: Jun 21 21:48:50.563:
CCKM SPA (6)
*apf MsConnTask_2: Jun 21 21:48:50.563:
[0000] 00 40 96 b7 ab 5c
*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
Addi ng BSSID 84:78:ac: f0:2a:92 to PMKID cache at
index O for station 00:40:96: b7: ab: 5¢
*apf MsConnTask_2: Jun 21 21:48:50.563:
New PMWKI D: (16)
*apf MsConnTask_2: Jun 21 21:48:50.563:

[0000] 91 65 c3 fb fc 44 75 48 67 90 d5 da df aa 71 e9
*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
Conputed a valid PWID from MSCB PMK cache for nobile

00: 40: 96: b7: ab: 5¢
!--- The new PMKID is computed and validated to match the
one provided by the client, which is also computed with
the same information. Hence, the fast-secure roam is
possible.

*apf MsConnTask_2: Jun 21 21:48:50.563: 00:40: 96: b7: ab: 5¢
Setting active key cache index 0 ---> 0

*apf MsConnTask_2: Jun 21 21:48:50.564: 00:40: 96: b7: ab: 5¢
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 2a: 92
(status 0) Apvapld 3 Slot
!--- The Reassociation response is sent to the client, which
validates the fast-roam with OKC.

*dot 1xMsgTask: Jun 21 21:48:50.570: 00:40: 96: b7: ab: 5¢c
Initiating RSN with existing PMK to nobile
00: 40: 96: b7: ab: 5¢



!--- WLC initiates a Robust Secure Network association with
this client-and AP pair with the cached PMK found.
Hence, EAP is avoided, as per the the next message.

*dot 1xMsgTask: Jun 21 21:48:50.570: 00:40: 96: b7: ab: 5¢c
Ski ppi ng EAP- Success to nobil e 00: 40: 96: b7: ab: 5¢

*dot 1xMsgTask: Jun 21 21:48:50.570: 00:40: 96: b7: ab: 5¢c
Found an cache entry for BSSID 84:78:ac:f0:2a:92 in
PMKI D cache at index O of station 00:40:96:b7: ab: 5¢

*dot 1xMsgTask: Jun 21 21:48:50.570:
Including PWKID in ML (16)
!--- The hashed PMKID is included on the Message-1 of the
WPA/WPA2 4-Way handshake.

*dot 1xMsgTask: Jun 21 21:48:50.570:
[0000] 91 65 c3 fb fc 44 75 48 67 90 d5 da df aa 71 e9
!--- The PMKID is hashed. The next messages are the same
WPA/WPA2 4-Way handshake messages described thus far,
which are used in order to finish the encryption keys
generation/installation.

*dot 1xMsgTask: Jun 21 21:48:50.570: 00:40: 96: b7: ab: 5¢c
Sendi ng EAPOL- Key Message to nobil e 00: 40: 96: b7: ab: 5¢c state
I Nl TPMK (rmessage 1), replay counter 00.00.00.00.00.00.00.00

*Dot 1x_NW MsgTask_4: Jun 21 21:48:50.589: 00:40:96: b7:ab:5
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:48:50.589: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTK_START state (nessage 2) from nobile
00: 40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:48:50.589: 00: 40: 96: b7: ab: 5¢
PMK: Sendi ng cache add

*Dot 1Xx_NW MsgTask_4: Jun 21 21:48:50.590: 00: 40: 96: b7: ab: 5¢
Sendi ng EAPOL- Key Message to nobil e 00: 40: 96: b7: ab: 5¢c state
PTKI NI TNEGOTI ATI NG (message 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01

*Dot 1Xx_NW MsgTask_4: Jun 21 21:48:50.610: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL- Key from nobil e 00:40: 96: b7: ab: 5¢

*Dot 1Xx_NW MsgTask_4: Jun 21 21:48:50.610: 00: 40: 96: b7: ab: 5¢
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (nmessage 4)
from nobi |l e 00: 40: 96: b7: ab: 5¢
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= Tag: wender Spedilfic: airomel: aironel Cox version = 5
| Tag: Vendor Specific: Aircnet: airanct Unknown (113 {11}
o Tag: wender Specific: airenet: airanet Clienmt pEp cnabled
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20 3, 956529 Cisco_fO:68:d6 Apple_15:39:32 Bd:7Brac:f0:68:46 EAP 2462 pequest, Protectad EAP [EAR-PEAR]

22 3,966771 {isco_f0:68:d6  apple_15:39:32 Bd:TBrac:TO:65:d6 EapP 2462 Request, Protected EAP [EAP-PEAR)
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27 3.980754 Cisco_lO:68:d6 Apple_15:3%:32 Bd:7B-ac :T0:RR:¢f6  EAPOL 2462 Eey (Message 1 al 4)
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= Tag: BSN Irtormation
Tag Mumber:; RS Information (48]
rag length: 20
RSK Wersion: 1
+ aroup cipher sulte: 00-0F-ac {LeeeB02l) ass (ComM}
Pairwise Cipher Swite Count: 1
+ palrwise Clpher Suite List 00-0f-ac (leeeB0ZLl) aes (CCW)
auth Eey Management (ak®) suite Count: 1
o AUTH Key Management {akd) L1sT 00-0T-ac (leseB02ZL1) FIT ower Leee S02.1X
T RSN Capabilitdies: Oxd00c
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*apf MsConnTask_0: Jun 27 19: 25:23.426: ec: 85: 2f: 15: 39: 32
Associ ation received from nobile on BSSID
84:78: ac: f0:68: d6

I1-—-- This is the Association request from the client.

*apf MsConnTask_0: Jun 27 19:25:23.427: ec: 85: 2f:15:39: 32
Marking this nobile as TG capabl e.
!--- WLC recognizes that the client is 802.l1llr-capable.

*apf MsConnTask_0: Jun 27 19:25:23.427: ec: 85: 2f: 15:39: 32
Processing RSN | E type 48, length 20 for nobile
ec: 85: 2f: 15: 39: 32



!--- The WLC/AP finds an Information Element that claims FT
support on the Association request that is sent from the client.

*apf MsConnTask_0: Jun 27 19: 25: 23. 427:
Sendi ng assoc-resp station: ec: 85: 2f: 15: 39: 32
AP: 84: 78: ac: f0: 68: d0- 00 t hread: 144be808
*apf MsConnTask_0: Jun 27 19: 25: 23. 427:
Adding MDIE, IDis:O0OxaafO
*apf MsConnTask_0: Jun 27 19: 25:23.427: ec:85: 2f: 15: 39: 32
Including FT Mobility Domain IE (length 5) in Initial
assoc Resp to nobile
*apf MsConnTask_0: Jun 27 19: 25:23.427: ec:85: 2f: 15: 39: 32
Sendi ng ROKH I D as:-84.30.6.-3
*apf MsConnTask_0: Jun 27 19: 25:23.427: ec:85: 2f: 15: 39: 32
Sendi ng R1KH I D as 3c: ce: 73:d8: 02: 00
*apf MsConnTask_0: Jun 27 19: 25:23.427: ec:85: 2f: 15: 39: 32
Including FT IE (length 98) in Initial Assoc Resp to nobile
*apf MsConnTask_0: Jun 27 19: 25:23.427: ec:85: 2f: 15: 39: 32
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 68: d6
(status 0) ApVapld 7 Slot O
!--- The Association Response is sent to the client once the
FT information is computed (as per the previous messages),
so this is included in the response.

*dot IxMsgTask: Jun 27 19: 25:23.432: ec: 85: 2f: 15: 39: 32
Sendi ng EAP- Request/ldentity to nobile ec:85:2f:15:39: 32
(EAP Id 1)
!--- EAP begins, and follows the same exchange explained so far.

*apf MsConnTask_0: Jun 27 19: 25:23.436: ec: 85: 2f: 15: 39: 32
Got action frame fromthis client.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 449: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL EAPPKT from nobil e ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 449: ec: 85: 2f: 15: 39: 32
Recei ved ldentity Response (count=1) from nobile
ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 456: ec: 85: 2f: 15: 39: 32
Processi ng Access-Chal |l enge for nobil e ec: 85: 2f:15:39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 456: ec: 85: 2f: 15: 39: 32
Sendi ng EAP Request from AAA to nobil e ec: 85: 2f:15:39: 32
(EAP Id 2)

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23.479: ec: 85: 2f: 15:39: 32
Recei ved EAPOL EAPPKT from nobil e ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23.479: ec: 85: 2f: 15:39: 32
Recei ved EAP Response from nobil e ec: 85: 2f: 15: 39: 32
(EAP 1d 2, EAP Type 25)

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 627: ec: 85: 2f: 15: 39: 32
Processi ng Access-Accept for mobile ec:85:2f:15:39: 32
!--- The client is validated/authenticated by the RADIUS Server.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 627: ec: 85: 2f: 15: 39: 32
Creating a PKC PWKI D Cache entry for station
ec: 85:2f:15:39:32 (RSN 2)

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 627: ec: 85: 2f: 15: 39: 32
Resetting MSCB PMK Cache Entry O for station
ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 627: ec: 85: 2f: 15: 39: 32



Setting active key cache index 8 ---> 8
*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 628: ec: 85: 2f: 15: 39: 32
Setting active key cache index 8 ---> 0
*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 628: ec: 85: 2f: 15: 39: 32
Addi ng BSSID 84:78:ac:f0:68:d6 to PMKID cache at index 0O
for station ec:85:2f:15:39:32
*Dot 1x_NW MsgTask_2: Jun 27 19:25:23.628: New PMKID: (16)
*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 628:
[0000] 52 b8 8f cf 50 a7 90 98 2b ba d6 20 79 e4 cd f9
*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 629: ec: 85: 2f: 15: 39: 32
Created PMK Cache Entry for TG AKM 802. 1x ec: 85: 2f: 15: 39: 32
!--- WLC creates a PMK cache entry for this client, which is
used for FT with 802.1X in this case, so the PMKID is
computed with the AP MAC address (BSSID 84:78:ac:£0:68:46).

*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 629:
ec: 85: 2f: 15: 39: 32 ROKH- I D: 172. 30. 6. 253
R1KH- | D: 3c: ce: 73: d8: 02: 00 MSK Len: 48 pnkVal i dTi me: 1807
!--- The ROKH-ID and R1KH-ID are defined, as well as the PMK
cache validity period.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 630: ec: 85: 2f: 15: 39: 32
PMK sent to mobility group
!--- The FT PMK cache entry for this client is shared with the
WLCs on the mobility group.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 630: ec: 85: 2f: 15: 39: 32
Sendi ng EAP- Success to nobile ec:85:2f:15:39:32 (EAP Id 12)

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 630: ec: 85: 2f: 15: 39: 32
Found an cache entry for BSSID 84:78:ac:f0:68:d6 in PWKID
cache at index O of station ec:85:2f:15:39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19:25:23.630: Including PMKID in
ML (16)
!--- The hashed PMKID is included on the Message-1 of the
initial FT 4-Way handshake.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 630:
[0000] 52 b8 8f cf 50 a7 90 98 2b ba d6 20 79 e4 cd f9

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 630: ec: 85: 2f: 15: 39: 32
Sendi ng EAPOL- Key Message to npobile ec:85:2f:15:39:32 state
I Nl TPMK (rmessage 1), replay counter 00.00.00.00.00.00.00.0
!--- Message-1 of the FT 4-Way handshake is sent from the
WLC/AP to the client.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 639: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f: 15: 39: 32
*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 639: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL-key in PTK_START state (nessage 2) from
nobi | e ec: 85: 2f : 15: 39: 32
!--- Message-2 of the FT 4-Way handshake is received
successfully from the client.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 639: ec: 85: 2f: 15: 39: 32
Cal cul ati ng PMKRONane
!--- The PMKROName is calculated.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 639: ec: 85: 2f: 15: 39: 32
DOT11R: Sendi ng cache add

*Dot 1x_NW MsgTask_2: Jun 27 19:25:23.639: Addi ng M E,
IDis:Oxaaf0



*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 639: ec: 85: 2f: 15: 39: 32
Addi ng TIE for reassociation deadtime: 20000 nilliseconds
*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 639: ec: 85: 2f: 15: 39: 32
Adding TIE for ROKey-Data valid time :1807
*Dot 1x_NW MsgTask_2: Jun 27 19: 25: 23. 640: ec: 85: 2f: 15: 39: 32
Sendi ng EAPOL- Key Message to npobile ec:85:2f:15:39:32 state
PTKI NI TNEGOTI ATI NG (message 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01
!--- After the MDIE, TIE for reassociation deadtime, and TIE
for ROKey-Data valid time are calculated, the Message-3
of this FT 4-Way handshake is sent from the WLC/AP to the
client with this information.

*Dot 1x_NW MsgTask_2: Jun 27 19: 25:23. 651: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f: 15: 39: 32

*Dot 1Xx_NW MsgTask_2: Jun 27 19: 25:23. 651: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (nmessage 4)
from nmobi |l e ec: 85: 2f: 15: 39: 32
!1--- Message-4 (final message) of this initial FT 4-Way handshake
is received successfully from the client, which confirms the
installation of the derived keys. They can now be used in order
to encrypt data frames with the current AP.

i ATHARNEENER N EERNEE/N802.11r/FTH |, #& R K INFAE LA & debug
client(Eldebug ft events enable).

BAUF RERAWPA2-PSK ( T A 2802.1X/EAPTE ) MIATFTE , EBWLANSI X1 BB BRI A
, R EERBAPHBEME RN B RNRIEBSSEBMET TR ( REET ) . IITFTHAEFRE
) — LR E A BN R



Me.  Time Source Diestination BSS[-:I Protocol Charnel frequency  Info
HilH 2462 Authentication, SH-Z, FuW-0, Flags=...

2462 AUTREenTication, SN-268, FH-0, Flags-.

4 0. 00050 Cisco_FO-68:dd apple_15:3%: Ed:7R:ac:FO:68:dd 802.11 MG Ansociation Response, She}69, Fiel, F
3 0,038 1 i B4 5 4

6 0,024019 A B ;7

lE ] Ba: )

g 0. 035810 A = B4z 2 Koy (Message £ of 4)

90, 047700 AppTe_15:39;32 TPvhmcast_FF:15%:30Ba 78 ac;FH:68:dd  B(2.11 MG? QoS Data, SH=2, FH=(, Flags=.p.....TC

El I

H Frame 4: 249 bytes on wire (1992 bits), 249 bytes captured {1992 hits)
+ Radiotap weader w0, Length L8
@ IEEE E02.11 associarion Resporse, Flags: __......C
= TEEE BD2.11 wireless LAN management frame

= Fized parameters (6§ bytes)

+ capabilities rnformacion: 0x043L
Sratus code: successful (Ox0000)
Lo0n 0000 G000 ] = Asmociation To: Oe0003
= Tagged parameters (147 bytas)
+ Tag: sSupported rRates L{B}, 2{B), 5. 5{(8), LL{8), &, 9, 12, 13, [Mbit sec]

Tag: Extended supported rates 24, 36, 48, 54, [Mbit/sec)
Tayg: HT capabilities (802.11n pl. 103
Tag: HT Irformation (802, 11n 0L, 103
Tag: wvendor Specific: Microsof: wd WME:D Parameter Element
Tag: Mobility pomalin

Tag Numier: Mability Domain (34}

Tag lemgth: 3

Hobility Domain Identifier: Dxfoaa

ET Lapahﬂity amd Poldcy: 000
Fast BSS Tramsition ower DS: O0x00
Resource Request Protocol Capabd Tity: Ol
> Transition
I FAsT Bh5 Iramsition
-]
MIC Cormbrol: 0000
DO00 GO veen = Element {ourt: 0
MIC: mnnnuumnnnuumuuuuumu
anonce: D000000302000000000000000322000000023200000032000, . .
SHonce @ 00000033300 0000020000000330 0000003200 0000033000. . .
Subalement Th: PRE-RO kay holder ddentifier (ROKH-TD) (3]
Length: 4
FaK-RO key holder fdentifier (ROER-LD): “254%036%0064373
subelement ID: FEE-RL key holder fdentitier {(RlkH-ID) (1)
Length: &
FrE-RL key holder ddentifier (RLIER-ID): 3cces3d802o0

[ el bl

*apf MsConnTask_0: Jun 27 19:29:09. 136: ec: 85: 2f: 15: 39: 32
Associ ation received from nobile on BSSI D
84:78:ac:f0:68:d4

*apf MsConnTask_0: Jun 27 19:29:09. 137: ec: 85: 2f: 15: 39: 32
Marking this nobile as TG capabl e.

*apf MsConnTask_0: Jun 27 19:29:09. 137: ec: 85: 2f: 15: 39: 32
Processing RSN | E type 48, length 20 for nobile
ec: 85: 2f:15:39: 32

*apf MsConnTask_0: Jun 27 19:29:09. 137: Sendi hg assoc-resp
station: ec:85:2f:15:39:32 AP: 84: 78: ac: f0: 68: d0- 00
t hread: 144be808

*apf MsConnTask_0: Jun 27 19:29:09. 137: Addi ng M E,
I D is:Oxaaf0

*apf MsConnTask_0: Jun 27 19:29:09. 137: ec: 85: 2f: 15: 39: 32
Including FT Mobility Domain IE (length 5) in Initial

assoc Resp to nobile

*apf MsConnTask_0: Jun 27 19:29:09. 137: ec: 85: 2f: 15: 39: 32
Sendi ng ROKH- I D as:-84.30.6.-3

*apf MsConnTask_0: Jun 27 19:29:09. 137: ec: 85: 2f: 15: 39: 32
Sendi ng R1KH I D as 3c: ce: 73:d8: 02: 00

*apf MsConnTask_0: Jun 27 19:29:09. 137: ec: 85: 2f: 15: 39: 32



Including FT IE (length 98) in Initial Assoc Resp to nobile

*apf MsConnTask_0: Jun 27 19:29:09. 138: ec: 85: 2f: 15: 39: 32
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 68: d4
(status 0) ApVapld 5 Slot O

*dot IxMsgTask: Jun 27 19:29:09. 141: ec: 85: 2f: 15: 39: 32
Creating a PKC PWKI D Cache entry for station
ec: 85:2f:15:39:32 (RSN 2)

*dot IxMsgTask: Jun 27 19:29:09. 141: ec: 85: 2f: 15: 39: 32
Resetting MSCB PMK Cache Entry O for station
ec: 85: 2f: 15: 39: 32

*dot IxMsgTask: Jun 27 19:29:09. 141: ec: 85: 2f: 15: 39: 32
Setting active key cache index 8 ---> 8

*dot IxMsgTask: Jun 27 19:29:09. 141: ec: 85: 2f: 15: 39: 32
Setting active key cache index 8 ---> 0

*dot IxMsgTask: Jun 27 19:29:09. 141: ec: 85: 2f: 15: 39: 32
Addi ng BSSID 84:78:ac: f0:68:d4 to PMKID cache at
index O for station ec:85:2f:15:39: 32

*dot IxMsgTask: Jun 27 19:29:09. 142: New PWID: (16)

*dot IxMsgTask: Jun 27 19:29:09. 142
[0000] 17 4b 17 5c ed 5f c7 1d 66 39 €9 5d 3a 63 69 e7

*dot 1xMsgTask: Jun 27 19:29:09. 142: ec: 85: 2f: 15: 39: 32
Creating global PW cache for this TG client

*dot 1xMsgTask: Jun 27 19:29:09. 142: ec: 85: 2f: 15: 39: 32
Created PMK Cache Entry for TG AKM PSK
ec: 85: 2f: 15: 39: 32

*dot IxMsgTask: Jun 27 19:29:09. 142: ec: 85: 2f: 15: 39: 32
ROKH- 1 D: 172. 30. 6. 253 R1KH- | D: 3c: ce: 73: d8: 02: 00
MBK Len: 48 prkVal i dTi ne: 1813

*dot IxMsgTask: Jun 27 19:29:09. 142: ec: 85: 2f: 15: 39: 32
Initiating RSN PSK to nobil e ec: 85: 2f: 15: 39: 32

*dot 1xMsgTask: Jun 27 19:29:09. 142: ec: 85: 2f: 15: 39: 32
Found an cache entry for BSSID 84:78:ac:f0:68:d4 in
PMKI D cache at index O of station ec:85:2f:15:39:32

*dot IxMsgTask: Jun 27 19:29:09. 142: Incl udi ng PWKI D
in M (16)

*dot IxMsgTask: Jun 27 19:29:09. 142
[0000] 17 4b 17 5c ed 5f c7 1d 66 39 €9 5d 3a 63 69 e7

*dot 1xMsgTask: Jun 27 19:29:09. 143: ec: 85: 2f: 15: 39: 32
Sendi ng EAPOL- Key Message to mobil e ec: 85: 2f: 15:39: 32
state I NITPMK (nessage 1), replay counter
00. 00. 00. 00. 00. 00. 00. 00

*apf MsConnTask_0: Jun 27 19:29:09. 144: ec: 85: 2f: 15: 39: 32
Got action frame fromthis client.

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 152: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f: 15: 39: 32



*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 153: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL-key in PTK_START state (nessage 2) from
nobi | e ec: 85: 2f : 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 153: ec: 85: 2f: 15: 39: 32
Cal cul ati ng PMKRONane

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 153: Addi ng Ml E,
IDis:Oxaaf0

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 153: ec: 85: 2f: 15: 39: 32
Addi ng TIE for reassociation deadtime: 20000 nilliseconds

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 153: ec: 85: 2f: 15: 39: 32
Adding TIE for ROKey-Data valid time :1813

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 154: ec: 85: 2f: 15: 39: 32
Sendi ng EAPOL- Key Message to npobile ec:85:2f:15:39:32 state
PTKI NI TNEGOTI ATI NG (message 3), replay counter
00. 00. 00. 00. 00. 00. 00. 01

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 163: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL- Key from nobile ec: 85: 2f: 15: 39: 32

*Dot 1x_NW MsgTask_2: Jun 27 19:29:09. 163: ec: 85: 2f: 15: 39: 32
Recei ved EAPOL-key in PTKI Nl TNEGOTI ATI NG st ate (message 4)
from nobil e ec: 85: 2f: 15: 39: 32

#8021, BWLANWHIBEAB R ITE WM ERANEASBNER  BBRETRELZLBIES
B, TEEMNEREFiRMAKBER ; FIMEEEARESER02.1X/EAP , MABR LEH
ITESMMBESE , BRAS02.11BBRRES D ERRNEMEBIE ( FAPEBER IR ER
WEHREELE ) FEERUARMFTERALITEFTNBENZE S RRRBLIRETF,

T—REBREFNITERS02AX/EAPZ £ RIEBSSZE R EMIF XA, BIERET FinFIAPH
FHRARKSORFTE , LERERAFTSRGEAMENFTIHBEEA TR, ERARERA
AP ( ERPMK-R1 ) IREFHIPTK, REBRERSDREREZNVMA , LETREEFHTAT

FEENRBRES DRE , MEHTHREBSSEH



Mo, Time Spurce Destination B35 Id Frotowol Channel Frequency  [nfo
10, l'.'IGICII:II:II:I Apple_13:39: 32 |:|'.r.|:|_rl'.'|- 2.1 a6 Bd4:78:ac-fO:2a:968 ED2.11 .E-Hr Aul.herl.r.lf..ilmrl. SN=1058, Fu=0, F'I..J.g

BOZ. 11

132 . . H = &
Ol 000 8-1- "'F. ac:T0:2a:086 832_11 2437 QoS Dala, SH=D, Fh=l, rI - p.....TC
Fi m

# Frame 1: 138 bytes om wire {1584 bits), 198 bytes captured (1584 bits)
@ Radiotap Header w0, Length 18
& IEEE BDZ,11 sethentication, F1ags: ....-a..L
= IEEE BDZ.11 wireless Lad management frame
= Fixed parameters (& bytaes)
suthentication algorithm: Fast BESS Transition (2}

Z.997122 Apple_13:38:32  TFvbmcasl_

suthentication SEQ: DxO00]
status code:r successTul (QmDDOO0d
= Tagged parameters (146 byTes)
= Tag: RSM Informalion
Taq Mumber: RSN Tnformation (487
Tag lengrh: 38
REM wersion: 1
® Group Cipher swite: 00-07-ac (TeesBEOZ1) AES ([CCM)
Pairwise Cipher Swite Cownt: 1
k Pairwise Cipher Swite List 00-0f-ac (IeeeB0ZL1) AES (COM)
auth ey Mmanagement [aks) suite count: 1
F aulh Eey Management [AKM) List 00-00-ac (IeeeS021) FT ower IEEE 802.1x
E RSN CapabiTities: Dx0(dc
PMEIC CovnT: 1
F FMELD LisT
PMEID: 35339<828T032580cbat 08 280554647
= Tag: Mobility Romain
Tag Humber: Mobility Domain [543
raq length: 3
mobi 19ty Domain Identifier: oxflaa
FT Capability and Policy: Oxid
sean weeD = Fast BSS Transition over 05) Ox0O
cavn oD = REsOUrce rReguest Protocol capabildTy: O=00
= Tag: Fast B5S Transition
Tag Mumber: Fast BSS Transition {55%)

Tag length: &4
MIL Control: 0xoD00
OO0 Q000 ... .... = Element counc: 0

MTC: ﬂ&ﬁﬂnﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬁnﬂﬂﬂﬂﬂﬂﬂﬁﬂnﬂ

ANonCe ) DODOC DO OO DD O OO D0 TR0 D00, . .
SHonce: EFLETOCOBG0LE013fecddd30E66f 5907 9FBECICIecheZtldZ, ..
subelement Ipd =ME-r0 key holder fdentifier (RORM-1D) (33
Length: 2

FMK-R( key holder ddentifier (ROMH-TDI: 2545036000375

AT RES02.1X/EAPE A L FT8 sS4 BWLCH AR H -

*apf MsConnTask_2: Jun 27 19:25:48. 751: ec: 85: 2f: 15: 39: 32
Doi ng preauth for this client over the Ar
1--- WLC begins FT fast-secure roaming over-the-Air with
this client and performs a type of preauthentication,
because the client asks for this with FT on the Authentication
frame that is sent to the new AP over-the-Air
(before the Reassociation Request).

*apf MsConnTask_2: Jun 27 19:25:48. 751: ec: 85: 2f: 15: 39: 32
Doi ng | ocal roam ng for destination address
84:78: ac: f0: 2a: 96

1--- WLC performs the local roaming event with the new AP to

which the client roams.

*apf MsConnTask_2: Jun 27 19:25:48. 751: ec: 85: 2f: 15: 39: 32
Got 1 AKMs in RSN E
*apf MsConnTask_2: Jun 27 19:25:48. 751: ec: 85: 2f: 15: 39: 32
RSNl E AKM mat ches wi th PMK cache entry :0x3
l--- WLC receives one PMK from this client (known as AKM here),
which matches the PMK cache entry hold for this client.

*apf MsConnTask_2: Jun 27 19:25:48. 751: ec: 85: 2f: 15: 39: 32
Created a new preauth entry for AP:84:78:ac:f0:2a: 96
*apf MsConnTask_2: Jun 27 19:25:48.751: Addi ng M E,
IDis:0Oxaaf0
I--- WLC creates a new preauth entry for this AP-and-Client pair,



and adds the MDIE information.

*apf MsConnTask_2: Jun 27 19: 25:48.763: Processi ng assoc-req
station: ec: 85:2f: 15:39: 32 AP: 84: 78: ac: f 0: 2a: 90- 00
t hread: 144bef 38
*apf MsConnTask_2: Jun 27 19: 25:48.763: ec:85: 2f: 15: 39: 32
Reassoci ation received from nobile on BSSID
84:78: ac: f0: 2a: 96
!--- Once the client receives the Authentication frame reply from the
WLC/AP, the Reassociation request is sent, which is received at
the new AP to which the client roams.

*apf MsConnTask_2: Jun 27 19: 25:48. 764: ec: 85: 2f: 15: 39: 32
Marking this nobile as TG capabl e.

*apf MsConnTask_2: Jun 27 19: 25:48. 764: ec: 85: 2f: 15: 39: 32
Processing RSN | E type 48, length 38 for nobile
ec: 85: 2f: 15: 39: 32

*apf MsConnTask_2: Jun 27 19: 25:48. 765: ec: 85: 2f: 15: 39: 32
Roam ng succeed for this client.
!--- WLC confirms that the FT fast-secure roaming is successful
for this client.

*apf MsConnTask_2: Jun 27 19: 25:48. 765: Sendi ng assoc-resp
station:ec:85:2f:15:39:32 AP: 84:78: ac: f0: 2a: 90- 00
t hr ead: 144bef 38

*apf MsConnTask_2: Jun 27 19: 25:48. 766: Addi ng MDI E,
IDis:Oxaaf0

*apf MsConnTask_2: Jun 27 19: 25:48. 766: ec: 85: 2f: 15: 39: 32
Including FT Mbility Domain IE (length 5) in
reassoci ati on assoc Resp to nobile

*apf MsConnTask_2: Jun 27 19: 25:48. 766: ec: 85: 2f: 15: 39: 32
Sendi ng Assoc Response to station on BSSID 84:78: ac: f0: 2a: 96
(status 0) ApVapld 7 Slot O

!--- The Reassociation response is sent to the client, which

includes the FT Mobility Domain IE.

*dot IxMsgTask: Jun 27 19: 25:48.769: ec: 85: 2f: 15: 39: 32
Fi ni shing FT roaning for nobile ec:85:2f:15: 39: 32
!--- FT roaming finishes and EAP is skipped (as well as any
other key management handshake), so the client is ready
to pass encrypted data frames with the current AP.

*dot 1xMsgTask: Jun 27 19: 25:48.769: ec: 85: 2f: 15: 39: 32
Ski ppi ng EAP- Success to nobil e ec: 85: 2f:15:39: 32

LEBER T EAWPA2-PSKLZ £ HBSSZERREIBE , HFZZFRAPIIFEFiRH &K T EREAD
&, v, LETRERFTRBNESHMEN .



Mo.  Time Source Destination B35 Id Protocol Channel frequency  Info
Cisco_f0:2a:94

Cisco_r0:2a:94 T0:2a: 5
apple_15:39:32 . 2437 Reass(

'] m

= IEEE 802.11 wireless LAN manaéement frame
® Fixed parameters (6 bytes)
= Tagged parameters (274 bytes)
Tag: Supported Rates 1(8), 2(B), 5.5(B), 11(B), &, 9, 12, 18, [Mbit/sec]
Tag: Extended Supported Rates 24, 36, 48, 54, [Mbit/sec]
Tag: HT capabilities (802.11n D1.10)
Tag: HT Information (802.11n D1.10)
Tag: vendor Specific: microsof: wMM/WME: Parameter Element
Tag: RSN Information
Tag Number: RSN Information (48)
Tag length: 38
RSN Version: 1
# Group Cipher suite: 00-0f-ac (IeeeB021) AES (CCM)
Pairwise Cipher Suite Count: 1
@ Pairwise Cipher Suite List 00-0f-ac (IeeeB021) AES (CCM)
auth Key Management (AKM) Suite Count: 1
# auth Key Management (AKM) List 00-0f-ac (Ieee8021) FT using PSK
@ RSN Capabilities: Ox0028
PMKID Count: 1
= PMKID List
PMKID: 7e370d965e054df50819b135Febc3424
= Tag: mMobility Domain
Tag Number: Mobility pomain (54)
Tag length: 3
Mobility Domain Identifier: Oxfoaa
FT Capability and Policy: 0x00
...0 = Fast BSS Transition over DS: 0x00
«... ..0. = Resource Request Protocol Capability: 0x00
E Tag: Fast BSS Transition
Tag Number: Fast B55 Transition (55)
Tag length: 133
MIC Control: Ox0300
o000 0011 .... .... = Element Count: 3
MIC: ldebabd4b84d8283e16950Tea00bl1256b
ANonce: b6eddf22092867178d96aeeEfadbey3f21bc2258e5c95Fd7r. ..
SNonce: 776c4c9a365e%al65e940b5fb5Feadl7017a0bd342cbd343. ..
subelement ID: PME-RL key holder identifier (RikH-ID) (1)
Length: &
PMK-R1 key holder identifier (RLKH-ID): 3ccer3ds0z200
subelement ID: PMK-RO key holder [ddentifier (ROKH-ID) (32)
Length: 4
PMK-RO key holder didentifier (ROKH-ID): %254%036%006%375
subelement ID: GTK subelement (2)
Length: 35
Key Info: 0x0002
vass sess sass 2210 = Key ID: 2
Key Length: 0x10
RSC: 0000000000000000
GTK: 64B7bB55Fc7dcl6749e3b73c487cbl130d0fcif234albessl
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*apf MsConnTask_2: Jun 27 19:29:29.854: ec:85: 2f: 15: 39: 32
Doing preauth for this client over the Air

*apf MsConnTask_2: Jun 27 19:29:29.854: ec:85: 2f: 15: 39: 32
Doi ng | ocal roam ng for destination address
84:78: ac: f0: 2a: 94



*apf MsConnTask_2: Jun 27 19:29:29.854: ec:85: 2f: 15: 39: 32
Got 1 AKMs in RSNIE

*apf MsConnTask_2: Jun 27 19:29:29.854: ec:85: 2f: 15: 39: 32
RSNI E AKM mat ches with PMK cache entry :0x4

*apf MsConnTask_2: Jun 27 19:29:29.854: ec:85: 2f: 15: 39: 32
Created a new preauth entry for AP:84:78:ac:f0:2a:94

*apf MsConnTask_2: Jun 27 19:29:29.854: Addi ng MDIE,
IDis:Oxaaf0

*apf MsConnTask_2: Jun 27 19:29:29.867: Processing assoc-req
station: ec: 85:2f:15:39: 32 AP: 84: 78: ac: f 0: 2a: 90- 00
t hr ead: 144bef 38

*apf MsConnTask_2: Jun 27 19:29:29.867: ec:85: 2f: 15:39: 32
Reassoci ation received from nobile on BSSID
84:78:ac: f0: 2a: 94

*apf MsConnTask_2: Jun 27 19:29:29.868: ec:85: 2f: 15: 39: 32
Marking this nobile as TG capabl e.

*apf MsConnTask_2: Jun 27 19:29:29.868: ec:85: 2f: 15: 39: 32
Processing RSN | E type 48, length 38 for nobile
ec: 85: 2f: 15: 39: 32

*apf MsConnTask_2: Jun 27 19:29:29.869: ec:85: 2f: 15: 39: 32
Roam ng succeed for this client.

*apf MsConnTask_2: Jun 27 19:29:29.869: Sendi ng assoc-resp
station:ec:85:2f:15:39:32 AP: 84: 78: ac: f0: 2a: 90- 00
t hr ead: 144bef 38

*apf MsConnTask_2: Jun 27 19:29:29.869: Addi ng Ml E,
IDis:Oxaaf0

*apf MsConnTask_2: Jun 27 19:29:29.869: ec:85: 2f: 15: 39: 32
Including FT Mobility Domain IE (length 5) in
reassoci ati on assoc Resp to nobile

*apf MsConnTask_2: Jun 27 19:29:29.870: ec:85: 2f: 15: 39: 32
Sendi ng Assoc Response to station on BSSID
84:78:ac:f0:2a:94 (status 0) ApVapld 5 Slot O

*dot 1xMsgTask: Jun 27 19:29:29.874: ec:85: 2f: 15: 39: 32
Fi ni shing FT roaning for nobile ec:85:2f: 15: 39: 32

WMEFTR , — BEEEWLAN 16 BB A 15 A RIRBSSE L | Bl E A MAT R MEN (REF
FIstBRRAS PRE. ROAPHEERASHRE. SHEHERANEFNHER ) EAR L
REFTHEETF , AEEEFHPTK ( EENFREER ) MGTK (EH/EENBER ) .
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FAPSK=802.1X#ITFT, Hit , X EITENR | i I1I¢é:ﬁ%ﬁﬁ Eiﬂumm#\%ﬁﬁﬁ%mm;é
ﬁ%ﬂ,ﬁm,\ﬁ*‘*%ﬁjﬁﬁ JEHT FTEMRT802.11r , Y B EVRBHIFES Fim MWLANE R
ez BT T B,

BEBDSKAREBSSIBE



802.11rAFFE S — X RIEBSSIBE , BIME FinE AMBAPKBFT R , FFHwEIBDS ( 2
Rk ) #ITBEE , MARBBERET. EEEBRT , FAFT Actionti R B €RiH™E , MF=
ERRBARES D REE,

EAXLE  —BEFIHRAEVLEREIEHFNAP , EE S EENEEN RBAPEAFTIRERERIE

, RBETEIE., BERRIERCESENEZEZEARNBSSID (MACHL ) » FRIRAPEIR D HRHK
(BEABRERRE ) SUHFTREBRNERZRIBZEAP , BEAPHEAFTRELEN. ( LEIB
DS ) EEEFin , MERKUUEREERIEFiK), —BIFTIREERERI , EFRTHRFTE
i BEE IR EEAPBEEFBEBER (EXEBZEY ) , W RFAPEZWEFEEBERE | LIFESR
BIENRASBIRE,

e, BREE ARG REBSSERMEL TN MBEIR , BEEE , ARRKSNREHEER
RFTIREER/EEE |, ELIRBEB S BRREAEAPEEBAPKE, I EHERARZEGE

802.1X/EAPHIPSK , FREIEL 5 58 Z CiscoEARLANIZEHIZBI X8 ; B R , HRWIFIfTEFHNKZ
BESEF IR T EMER I Over-the-DSE R ( Y HEHAEXRBRMNARWHEEAR -HE ) , Bt

ANERIEARBHRRA, Bk , LERAREBEEFERFast BSS Transition Over-the-DS:

urrent darg et
STA AP ‘ AP

Successiul (secure) session & Data trans.miss.in:un>

STA determines it must transition 1o the Target AP

FT Request (STA_ TargetAP, RSNIE[F’MKF‘.DNnma]ﬁIE_ FTIE[SNonce, ROKH-1D])|
[

FT Response (STA, TargetAP, RSMIE
FTIE[ANonce, SMonce, R1KH-I0), ROKH-10D])
* =- ...............

Time batween FT Request and Reassoclation Request mus! nol exceed
Reassociation Deadling Time

KROName]. MDIE

Reassoclation Ragquasi {F‘.SNIE[F"I‘-.-'IK'H 1Mama], MDOIE
FTIE[MIC, AMonos, SNonce, R1KH-ID, ROKH-ID], RIC-Reguest)

|
Reassociation Response(RSNIE[PMKR1Mama). MDIE,
FTIE[MIC. AMonce. SMNonce, R1KH-ID, ROEH- D, GTE[M]]. RIC-Response)

g2 1X Controlled Port Unblocked, Sucoessful {Sacure) Sassion & Data Trar‘smigsi}

$RA802.11r#FlexConnect
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& nREEEH,

802.11riy iR B4

EEEBEFHEEER FXEPREBSSIBE , EAZEERT , eMEFXES02.11r L
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