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The number of wireless devices and the traf-
fic volume generated by these devices become
significant today, and many devices begin sup-
porting 802.11n protocol for higher-speed wireless
access. However, the diversification in link types
of end-hosts may degrade system performance.
For example, hosts using 802.11 protocols had
better not be relay nodes in a P2P live streaming
system because 802.11 is a half-duplex protocol
and usually less stable compared to modern wired

links. Hence, understanding traffic characteristics

3 The achievement of this work has been published in Ref. [7].
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of various link types is essential for improving or
building network architectures. Moreover, esti-
mation of the link type of a remote host pos-
sibly achieves better performance (e.g., higher
throughput) in some network systems. Baiamonte
et al.[11] have proposed an algorithm to detect
wireless hosts from passive measurement by using
the entropy of packet interarrival time (PIT). Wei
et al.[188] have also proposed an algorithm to clas-
sify access network types. However, these algo-
rithms pay no attention to new link types such
as 802.11n, 3G, and WiMAX even though each
of them has different characteristics and possibly
degrades the performance of network systems.
Our goal is to analyze and model the character-
istics of various link types which can be criteria for
system design, and then to provide an algorithm
to identify the link type of a remote host. During
the biannual symposium of the WIDE project on
9-12 March 2010, we had measured wireless traf-
fic in relatively large-scale network. In this report,
we analyze PIT, its entropy of 802.11 hosts, and
fairness between 802.11a/g and 802.11n in coex-
isting these wireless networks with the measured
packet trace. The contributions of this report are
to show that 802.11n has different characteristics
from 802.11a/g in PIT and its entropy, and to
confirm fairness between 802.11a/g and 802.11n

hosts in time-domain.

1.2.3.1 Traffic Characteristics

The entropy of PIT has been commonly used to
characterize the traffic of bottleneck links[11, 188].
A probability mass function (PMF) of PIT is
defined as P(7;) = m;/m, where m is the total
number of sampled PIT and m; is the number
of samples whose PIT is in the range |7, Ti41).
N.B., 7, = bi, where the time bin b is a constant
value. We then define the entropy of PIT from the
PMF in the equation: H := —, P(7;)log, P(7:).
The entropy in this context represents uncertainty
of PIT; for example, PIT of hosts connecting
with shared links might be fluctuated due to colli-

sions and the entropy would be larger while those

W I D E

connecting with non-shared (i.e., exclusive) and
stable links can certainly send packets without
collisions nor loss. In this report, we use the same
parameters as those used in Ref. [11], that is, the
time bin b is 100 ps, a maximum threshold of PIT
is set to 10ms, a time window for calculation of
entropy is 20s, and a minimum threshold of the
number of samples in a time window is 200.

We also define two fairness indexes, throughput
and transfer duration fairness indexes, to evalu-
ate fairness between 802.11a/g and 802.11n hosts
in coexisting these networks. The throughput
fairness index of the protocol p (p € {802.11a/g,
802.11n}) with the channel ¢ is defined as
FPe(A) = A , where s2(A)

Sgozua/g(A)+S§02.11D<A)
is average throughput among hosts using the

protocol p with the channel ¢ during the dura-
tion A. In the same way, the transfer dura-
tion fairness index is also defined as F}'“(A) :=

db(n)

d?‘)Q-lla/g(A)+d§02.11n<A)
transfer duration among hosts using the proto-

, where d2(A) is average

col p with the channel ¢ during the duration A.

1.2.3.2 Measurement and Results

The measurement was conducted in the bian-
nual symposium of the WIDE project on 9-12
March 2010; the wireless network of the sympo-
sium consisted of nine wireless access points (APs:
Cisco Aironet 1250) with one controller (Cisco
Wireless Controller 5508), and 215 (client) sta-
tions. All the APs were operated in lightweight
mode, and consequently, all the data frames
through APs were encapsulated by the CAPWAP
protocol (RFC 5415) and went through the con-
troller. We had captured these encapsulated data
frames at a monitored interface between the con-
troller and APs by tcpdump (total: 122 million
frames). After the measurement, we extracted
802.11 frames from the encapsulated traffic trace.
We had also measured the information of asso-
ciated stations from APs every ten seconds by
SNMP. The maximum number of stations simul-
taneously connected to APs was 148. The num-

ber of measured associations of 802.11a, 802.11g,
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802.11n (2.4 GHz) and 802.11n (5 GHz) are 105,
129, 129 and 116, respectively; N.B., we double-
counted the hosts that support both 2.4 GHz and
5 GHz etc.

We show the cumulative distribution function
(CDF) of peak PIT by protocols in Figure 1.9(a).
The peak PIT is the peak value in the PMF P
with the time bin b = 1. We confirmed that the
peak PIT of 802.11a/g mostly distributed above
120 ps, and that of 802.11n concentrated around
10 ps, meaning that the block ACK mechanism
in 802.11n affected PIT significantly. We then
show the CDF of the entropy of PIT by proto-
cols in Figure 1.9(b). The entropy of 802.11n
has smaller values than that of 802.11a/g. The
result points out that the identification algo-
rithm in Ref. [11] makes inaccurate annotations to
more than 20% hosts though it is appropriate for
802.11a/g because it judges a host with H < 3.5
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as “wired”. Thus, the simple entropy-based algo-
rithm has a difficulty in identifying 802.11n hosts.

We also evaluate fairness between 802.11a/g
and 802.11n hosts in coexisting these networks.
802.11a and 802.11n share the 5 GHz band, and
802.11g and 802.11n also share the 2.4 GHz band,
implying the potential conflicts (i.e., fairness
issue). In this evaluation, we focus on the chan-
nel 36 in 5GHz band. Figures 1.10(a) and
(b) show the probability distribution functions
(PDF) of throughput and transfer duration fair-
ness indexes for each second by protocols, respec-
tively. Here, throughput is calculated from the
accumulated frame length, and transfer duration
is estimated from the transmission rate and frame
length although control frames such as ACK were
not captured. From Figure 1.10(a), the PDFs of
the throughput fairness index are biased by proto-
cols, and the index of 802.11n distributes to larger



values; i.e., f00'5ydz < fol'sydac, where z is the
throughput fairness index of 802.11n and y is the
PDF of z. This means 802.11n has an advan-
tage in throughput. On the other hand, from
Figure 1.10(b), the PDFs of the transfer dura-

tion fairness index are flat and similar to each

0.5

o ydr ~ f01'5yda:, where z is the

other; i.e.,
transfer duration fairness index of 802.11n and
y is the PDF of z. Note that the PDFs have large
jumps around at 0 and 1. We can ignore these
jumps because they come from errors in transfer
duration estimation due to different ACK mecha-
nisms between 802.11a/g and 802.11n. Hence, the
transfer duration is approximately fair between
802.11a and 802.11n. This finding enables us to
fairly compare 802.11a/g and 802.11n in coexist-

ing these network.

1.2.3.3 Conclusion

We had measured and analyzed traffic from
hosts wusing 802.11 protocols in coexisting
802.11a/g and 802.11n wireless networks. We
showed that the entropy of PIT of 802.11n was
different from that of 802.11a/g. However, the
entropy-based link type estimation algorithm has
difficulty in distinguishing 802.11n hosts from
wired hosts. We also showed 802.11a/g and
802.11n were fair in terms of transfer duration
though 802.11n gained in terms of throughput.

We will investigate further characteristics of
wireless network traffic to identify link types of
remote hosts and to find criteria for system design

as well as cross-layer characteristics (i.e., TCP).
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narrow

board

bofl2-sa46t BoF = 1. 2

bof34-sa46t BoF #)= 3. 4

narrow =
board Board iz

7L V)b—L  plenary-sad46t-diameter WPA2-EAP

WPA-PSK
WPA2-EAP
WPA-PSK
WPA2-EAP
WPA-PSK
WPA-PSK
WPA-PSK

ELUTHR LTz,

SSID “board” (& Board fEHHD Y FT—2
TH %, Board fELINDLAT T L TN & 7%
BRNT. MR SSID “narrow” E[RIHTH %,

2.2.2.1 camp-net DEHA

WIDE 2010 fERKEE Tld. 2010 409 H 08 H»
509 A 11 FIZHNT T camp-net OFEFZITV, &
SIEIC Ry BT — itk 2t Uie, X 2.210C
AR LAN 2 ha—5—0 585 L7z, camp-net
DOFFffE 2R, HENRT S 47 > Md 301 BT
HH. “sadbt” ZFL SSID I\ LIy o247
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NS 275 5. “-diameter” Z & T8 SSID ITHERE L
OIAT Y NN 192 B THD ., BEBIENT
NHEBTIGFICSE LTZEE T D DI A %,

WM ARICDOWVWTHD E 24CHz & (IEEE
802.11b/g/n) ZFM LIe 747 > v H 236 &
(5B 183 B4 IEEES02.11n ZF/H). 5GHz Hf
(IEEES802.11a/n) ZFIH LIz 547 bhV 1615
(5B 159 A IEEES02.11n ZFH]) &7&-> T
. WIDE BESMEDFFD T INA ZADEMNT
IEEES02.11n OERBEA TS T EEHLEN E
o7z,

WIDE 2010 R ETED camp-net A DOHI T,
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WIOZ4T7 301

54T (SSID
)

200 — —

150 +

100

a4
50 |

IIA7 R BERSHIE)

802.11a 202.11b
2 4

2.2. camp-net WiFi FH#7G!

FI7IWENWLDONFREE L, b T TIVEZDHE
JRAL, SRRICEITENZREFAIICDWVN TR,

1. 09 H 08 H 16:40-20:40 ICHNI T, 2 [EIHR
WY E N RICFHIATE R o7z, TN
IR AT I SR RO HIER R DS I M T R 72 5
JH 9 ShEE LT, RIFNEICE2EDTH 5, =
W R BN E DI E Backup TH O, Hi EFRIC
I T ad o 2T &5 I—PA\OEBITFE
Lizhro Tz,

2. 09 A 08 H 16:40-18:30 I<HNF T, “plenary”
Iy W=D L2547 2 v IPvAe T KL
AEBUFTERVEENRE L, LT UIL—LT
ETERBNHD “plenary” . FERIESIH D “narrow”
EWV) 2D 3y =T HMtE N TR, 1—
YRS 20y T — U B BINTEZIEATH -
foo MEMEHO T T TS LT NTT L )b—
LTirbhizT LTz, 2—%M “plenary” v
U= 2R L2728 “plenary” v T —27 D
DHCP pool i 5 IPv4 7 RLAMT XTIV HEH
feT Ll X O BEDFAE LTz, 18:30 5 D4 Al
M. SESIEO Ry b7 — 7 RfHANDEL IR
Te2AIVTRED, 2y NU—=TDUFUNRNY Y
7L “plenary” v k7—2® DHCP pool \7" R
LAZBEIL, T ORES R LTz,

BESIMANEDN 200 HRBETH- T b,
“plenary” v U —2713 /24 O IPv4d 77 FL A%
TAV N ELTHRAIN TV, EBROERN S,

Gty b= U2 —OX% T A2 b EUTHEK
TET, KT /2285 % IPva 7 RLZAZHIMN L 57
LTRSS 3 285l b, ERFBICA
AEWNECTGEEOMA & LUTERSIHO X b
T—7 LIEBRBMH Dy b T— I ZiFi=T &
T, RELET7 RLAT 0w 7 OffERAREE -7 C
b D2 MMAMBEOTRE LT RN TH S, 54,
[ARRIC FERD IR S 30w v T— 7 B0E1T 254,
NAPT %7 & ORI X O 8757 R L AZER 7%
R T 2 EHEZENBEA S,

7. WiFi OFfHKE» S DD XS 1T,
camp-net ZFIHA L7727 547 > MMYIZ 300 Bz
ZTHL, MEzlA TH—OBINENEBEDT
I8 A7z camp-net IZHEE LTV 5 T EAVHIH L 72,
COMAZSHOGETEEAMTHZ L EZ BN,
HACEESMABDN SRET RL AT Ty 7 &G
B BZRETHEVEWIENBEEN T,

3. 09 H09H-09H 11 HICHNF T, “plenary”
I NT—=T1C, V547 2 M4 30 e
g % & [Pva I CGEETE R IR 2 BN FRE
L7z,

MIREDFEA LTI, &16 PC DRI DRE
TEICH D FHATZDE K DD 53 ARIHTH b | ARAfiR
PUCEZES I o7z, REOXHRE LT, MEFRA:
FEICIE “narrow” v MU=V ZFHT S XS 21—
WIS T & THIS LTz

B L L Tld, DHCP pool IZiEHAWH UATRER
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IPva 7 RLADNSH B b 53, 75947k
MERi% 30 0 FEREC DHCP A HHUE L7z 7 KL A
EHPTTER IR, £FZDHCP 57 RLADH
s TRV OEETERLI RO ET S
METHZ T EMNHHL TS, DHCP D737
DB S, R AP AP 2> PO —J O[T
Iy VRS T E X THIBH LM, FEAEZT
RZDX I BEMHOB T B FINC DN TIEDNZESE
D Z DI 5 T2

7272, “plenary” v b —7 & L2 P [H UHERK
T, EBROBFHOHAFEILD “narrow” Y KT —7
KT, ARENRE Lo e b, il D
BN EEDN S, — /T, BfEry FT—7 &iZiF
[d CHEK TR AT HotStage HNCIZFAE Liah -
METH O, 2. ORJEMRIRODTZ® “plenary” v b
T—20D7 RLAZVFN) VT UTgh bFE
LTWaZ b, 75472 Mot & 28D
R L DGR BN B 75 B BT - 7 il eSS
BHbo
THNZEBROMWEIT & > T, JREKHE DR
MEOMENRETZ LIS HBETDEZLN
%0 EBBIMHAD xRy T —7 LIEREBESINH O
Fy NT—=0"NEIT B3y VT THA Ve T
I T ENGHBHEREEING, AU X D IEREBRSM
My NT—27%, REICHEKT % T LhEEbNS
MENHEELIZBEOT A R Y= LT, £/
BOYID Db Dtsdg e LTHHTE 72
%9,

2.2.3 WiFi access control by Diameter and
EAP
AAA WG has implemented Diameter-related
protocols such as Diameter Base Protocol,
Diameter EAP Application, and EAP-TLS for
access control to WiFi. We would like to vali-
date the stability of our implementations by hav-

ing WIDE members use our system.

2.2.3.1 What is Diameter?

Diameter[29] is a back-end protocol that car-
ries Authentication, Authorization, Accounting
(AAA) information between the AAA client and
the AAA server. In Diameter protocol, requests

and answers are represented by AVPs (Attribute

264

Value Pairs). The basic functions are capabil-
ity negotiation and accounting, and extensible by
adding new commands or AVPs. There are several
Diameter applications, such as Network Access
Server application[30], EAP application[48], SIP
application[62], etc.

EAP application is a one of Diameter appli-
cations for wuser authentication and autho-
rization, used for network access control.
EAP[1] is a Extensible Authentication Proto-
col, that supports multiple authentication meth-
ods such as EAP-TLS[164], EAP-TTLSv0[61],
EAP-GPSK|[34], etc.

Diameter potocol has several advantages over
RADIUS protocol.

e multi-realm support

e message transport reliability (TCP/SCTP)

e message security (TLS)

e failover support

e extensibility, new applications/commands

e server initiated message

e introduction of agents. proxy agent, relay

agent, redirect agent, translation agent

2.2.3.2 freeDiameter and DiamEAP

freeDiameter is an open-source of Diameter
Base Protocol developed by sebastien@nict.
freeDiameter is in comformance with RFC 3588
and 3588-bis and other Diameter applications can
be implemented as extensions.

http://wuw.freediameter.net/

DiamEAP is an open-source of Diameter
EAP application developed by souheil@tera.
DiamEAP includes codes of EAP-TLS and
EAP-MD5 and other EAP methods can be imple-
mented as plug-ins.

http://diameap.yagami.freediameter.net/

2.2.3.3 WIDE camp experiments

We'’ve installed two Diameter servers that
authenticate users and two gateways that trans-
late the authentication protocol from RADIUS

into Diameter, and vice versa. If a user selects one



of our AP, the user’s PC requests authentication
by IEEE802.1X to the AP. The AP translates
the request from IEEE802.1X into RADIUS and
sends the request to the gateway we installed. The
gateway translates the request from RADIUS into
Diameter and sends the request to the Diameter
server we installed. Then, the user is authen-

ticated by the Diameter server and the user is

Visited Realm Home Realm

RADIUS/Diameter - |Digmeter
gatewayl—_ =
RAD:
-ccess Point

access reqiest with

Fig. 2.3. Basic System Structure of Diameter

and EAP Experiment

AP controller ﬁ

access points RADIUS/ Diameter
Diameter

servers
J= R = i
Fig. 2.4. Logical topology of Diameter and
EAP Experiment

W I D E

allowed to access the WiFi AP.

Fig. 2.3 shows the basic system structure of the
Experiment and Fig. 2.4 shows the logical topol-
ogy of Diameter and EAP Experiment.

We’ve measured following items.

e Basic performance (authentication time)

—# of clients

—local server@camp vs. remote server@tera-
lab.

— changing session lifetime (1 hour ? 10 min)

e failover transparency

— intentional failure of a gateway or a server

e statistics
As a result of this experiment, we expect to
enhance the quality of our implementations. We
also plan to submit some papers to workshops and
journals.

Fig. 2.5 shows authentications per hour in
WIDE camp period. The system work well in the
period.

2.2.4 LISP IC & % ETE NW 1R{HRER

WIDE #&16 & LTI T, LISP (Locator/ID
Separation Protocol) ZFIH L7cATERY FT—2
DOFMIEFERZTT> Foo BIHED WIDE AfEIE. — %1
YHA—3w MNaf ECGRER L2TP 28D k>
IR FWT, At WIDE 4 > Z2—%v bz

P ROJETCT

. H““QMST\:,ZTN\“Q—QT\%

HEO NI

800

700

600

500

400

300

200

Q-IIII Il I--III ll IIIIII II ]
2 2 228 83888828 8%284%282¢8 8 =] s g3 2 2 2 9 g s 2
2 2 & @ @ @ & o s 8 8 8 8 8 8 8 8 g 88 8 8 8 g ¢ 8 s 2
S 8 & 5 8 &8 & F 6@ odFEos o8 oA S N ¥ &6 3 & 6 S & ¥ S A
- = = & a ©° s = 2 5 F 8 a - = = v = & o - =

Fig. 2.5. Result of Experiment: Authentication per hour
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camp-net 7 [ L

IPv4 203.178.156.0/22
IPwé 200 1:200:0:ff00::/56

_——— e

- =

T T TwREE

T 4 (LIsP PXTR
P | Cisco1840

I 1.5Mops

LR
IPv4 203.178.156.0/22
IPv6 2001:200:0:00:/56

-

P muting:

|
A

WIDE
internet

K 2.6. &1 NW O

FEATVD, b K2 AHERE T ip routing
ZITV, BIEo A > 2 —30y MMERIE T NS,
SElZiEH O ip routing (X3S LISP ZF| 13
BT ETHERY NT—0DX 575Ny I R—=2h
SYIDEEENIZIRCHID Ry hT— I 2t TE %
DR FHTz,

2.2.4.1 LISP Z#|A L=&E NW DR

AlExy PY =23 FIERED . NTT 07 Ly Y HE
MR & R AR E(R X Nz, R R WIDE
IRNOC NEhiE N, HHRRE L THIAHDRS DT,
b FIVIR BB, T Ly Y AR TSP IS
mENBHDOT, AfE*ry M7 —27HNT WIDE 1~
Z—2w D IP 7 R L A%MHIT % 7= DITHI4FIE
WIDE /3 7 5R— A\ b ¥ 32U X B AR IR
Mribhs,

SEIOETE TlE. Syl — % 7% LISP XTR
& LTz H/W & Cisco2800. S/W & 10S15.1XB2
TH%, &5HITLISP PXTR % WIDE KDDI KF
I NOC IZ%E L7z, H/W id Ciscol841 T S/W i
XTR LM TH S, WIDE Ny 7 R—=2 LD IP
routing ##ild PXTR MMUFLTITS (K2.6),

IPvaD T 7w 7a—, 6%y hT—
IBRTAY ua— FAmIE—HPXTRIC IP /S
7w RHEE LISP A 72U bIic X D XTRICED
N3, 7y 70— RARZT Ly Y RERROEHE ISP
xw b= 2ZDEFFHTSH, TDEENAT
DES7%T7 RLAEERZIIITObNT, Ak b
T—JHNDIPvd 7 RLANZDE EHbN S,

IPv6 D57 4w T7ma—&, Xvra—Rn
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W IPva LAETH D, 7 v T H— RAMIEEED
Bz, LISP A 7 Eic X b PXTR ~/37w b
MELND, THUIT Ly VEKRD ISP IZ T IPv6
BRI IMEE N TOARW D TH B, TDEXHIC
IPv4 BEfEZFIH U T IPv6 737 v MIEEZ1T S KEGE
Z LISP i3 LT3,

FERRUEI S WISy 77 THFRE UTRES
N, #HH LMo,

2.2.4.2 FIFISRERIER

3HYOREAXRY NT—=TD NI T 1w T &I,
XTR O 7 L VEERTEFHNET 2 ELITDO X S 1
%5 (X2.7), ThIHEDOAFEDMDA XY &
HERT. B 200 NFRED A XY by FT—2
E LT BMEREREEZZ BN S,

AfE Ak AIE LISP #4850 CPU fAfild 5 77
MPETHIC 2% LT & 7x % 70 EURES EoOR M
WEHRE Loz, EIEDBIERY FT—7IC
THREL, b RIVERIREO IP MTU 5 X
DEHMERELG R EFRHT b o,

SHEOFEHREL D, WIDE &f5%y h7—27D X5
I, RN TP 7 R L AR B IAR AR %
v R T =BT LISP Zfifid % L1366/
THol, THIC, WHIP 7 RLAFBIARTIE,
PRV —E X221 % ISP & OFFEIC BV IR 2 5
U, IP SV FR—)V &5 [ E T 972 L O L]
MERETE S, ZOXK D RIS LISP O T
mEEd %2 EMNTRETH B, E/2 IPvA DA VA —
Ty MERUE UG T2 R WIEAIC IPve Y —1
R M T E B THHEATE %,



xtr-camp - Traffic - Gi@/0

.

bits/second (in+/out-)

W I D E

wWed 12:00 Thu 08:00 Thu 12:00

A Inbound Current: 5.24M Average:
B Outbound Current: 664,40k Average:

20 M
15 M ,~
10 M :
5 M

0

== [l = . - i - . - >

Fri 00:00
From 2010/09/08 11:26:00 To 2010/09/11 11:26:00

5.45M Maximum: 23.18M
1.08M Maximum: S.42M

Fri 12:00 Sat G0:00

K2.7. JLyVERONT T 2w Im

SA46T address architecture and routing

B IP address of inner IPv4 header

IPv4 address:

/24

B IP address of outer IPv6 header (SA46T address)

SA46T address prefix

128bits

IPv4 network plane ID

IPv4 address!

/120

1

Locator (IPv6)

i Locator (IPv4)

2.8. SA46T address architecture and routing

2.2.5 SA46T

2251 HE

sad6t (Stateless Automatic IPv4 over IPv6
Tunneling) (&, 73y 7 R—2%w 8T —27 D IPv6
only b2 fg & 9 24l T, BIfE. IETF (The
Internet Engineering Task Force) IC CTHEZ « i
TNTVDB, 2010 4 9 HICHAME S Nz WIDE #&
TEICRWVT, sadbt DFEFEFEBRZIToTes TDFEER
IKOWTHIET %,

2.2.5.2 sa46t Fifflc DL T
sad6t (X IPv4 over IPv6 HE) k>3 U > 7 Ol
Ths, HffizERdT s e, (1) [Pvda 7 RLZADnH

F—=R—=TATYT 4T 7 AT —OBEREHERL
TIPv6 7 RL R (sad6t 7 RLR) ZHETER L,
ThEhnr —2HOREZILET 5T &, (2) IPv4
7 R L A®D AL IPv4 network plane ID &5 18
WAERFZZLICEDTEDDIPVE Ny 7 R—
Iy b T—0 FICHEED IPve 2w VI — U REZE
ftcEscl, TH%, K281F, TPva7 RL AL
sa46t 7 RL A (IPv6) OMGRZEHIATZEDTH
B0 PERD -V FIVFANEC EDDA VX T 2 —R
LUEDDA U RT 1 — AT D, DEDHE
MR TS & 5 2 %D, sad6t 13V T % b
LY Ty M2 IPve THHLS 51 5 X 5.
DRITET S &, sadbt 1& IPvd v N T —T D%
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module configuration

Backbone side(IPv6 only)

Network
Interface
Backbone side

Network
Interface
Backbone side

Network Forwarding Network
> Interface > > Interface >
(Stub side) (Stub side)

~
r
5
Ll

Stub side

(IPv4 only or Dual)

sa46t encapsulation €

existing module
(as is CentOS)

Can Work with
Single network
interface

sad6t decapsulation € \

developed module

X 2.9. SA46T module configuration

TER L. ZOMmICb2Y 7 %y MefgEd 5. D
FOHZHEIL T EIiTH2 LEFA 5, £k
Kt 3 o2 afkd s e, ) ur—2—747
VT4 T TAT =Dy 7% IPva N5 IPv6 T
o712 T, BfrO)V—74 2771 ka)l
EZOFEFMzB L, (2) NEFZTIVAY Y a
TO%RLTZDICIE N AOREDHTNIEKNT &
(MEHFHAN T N(N — 1) HOEMNRED) . (3) k

VIIVKERDTIREDATRETH B L. Th b,

2.2.5.3 sa46t 1ZE{LIREDIKNR

sad6t D #] D Internet-Draft[113, 114] l&.
2010 4E 2 A 1 HICHITE N, 3 HICHEE NIZ IETE
Anaheim £FBICAVT v6ops WG IS THES [115] A
TNz, 2010 4 7 A 3 HICURE N7z Internet-
Draft[113, 118] KU #HICBIS % H#lD Internet-
Draft[117] BF{TE N, & 78 [H IETF Maastricht
ERRITAV T, softwire WG I THES [116] A7
Nz, ZLT. 9 HO WIDE ATEICAV T sad6t D
FERMM TN T,

2.2.5.4 sad6t DR
sa46t OILEFIFEOHMN (1) FEETRETH S T &
DIFE, (2) 1IELU < BE LALETS 2 LIS ORI A
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U7 BRI EE B TR 3 5 /D FEZRET
Hb, FETIa—NVDT—FT IV F ¥ 2K 291
RS, sad6t DA T vIUL T TS
DEME V=T 4 VT T =TIV DORE TR TN
HREICE S T0D, 51, COMEE. INART 51
D stub network D IPv4 7 RLANL=Z—7 Tk
TGRSRV S TIINGD B0, SlDFEEH
72K T HI1Cid 170 TH 5, & L. IPv4 network
plane Z WV 2R T, TPv4 7 R L ZAOFEH I H
BT 2R ETBEE, Y P T—I A BT 2 —
24D Inner Header ZUHS 2 )V—F 1 V75 —T
JU (Dual Stack) & Outer Header ZLHd % )L —
TA VT T—=T Ny L7 —F7 7 F v 2R
FTNEEI, e, SEERHLEY —F 77 F v &
—{El® Ethernet Interface THEIET 5, TDHE
i&, IPv6 Packet D7 + 7T —7 1 2 713709 IPv4
Iy S OFIBET B X5 IR ATREL 75 %, T
H1E. CentOS Z2N— I H—FIVERTENEST %V
Tho 7 UTHIEE NIz, FEHHENL C FRET
#1300 step THB, AV T b7 %, v b T
JICHFEENS PC TH S, Fujitsu FMV-BIBLO
LOOX M/G30 (Atom N450 1.66 GHz, 1GByte
memory, Fast Ethernet) |C USB Fast Ethernet
Dongle 6t Lo ic A Y A =)L LTz, TD
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sa46t experiments at WIDE camp

= WIDE Internet (Dual stack) -

Router | |\

(DualStack) | MpHce |[ DN |[ WWW
Server || Server || Server

sad6t-external

Overview

* 4.5days in this September

* provide both IPv4 & IPv6

* Usingsingle IPv4 plane

* ClientsJoin via Wireless LAN

sa46t-plenary % sad6t-bof34
sad6t-bof12 Results

* 191 people attended

v = 275 clients joined
y *+ sa46t Work fine, very stable
" * >230million IPv4 packets

Wireless LAN Access(Dual Stack)

encaped by sa46t

2.10. sa46t experiments at WIDE camp

N— R 27T 90 Mbps ZHZ 2 HEZER L 72,
#3000 A7 TENTWEIETH O, ERENTIZE
FBLBRVN=RY 27 T EV Rz E 52 &2
LT,

2.2.5.5 WIDE &8 CDRER

ARREZHN, 9H8HMNMS 9 A 11 HICH#f#E
N7z WIDE &5 D TR Z1T-> Tos X 2.10 1.
sad6t DFERDHZfEE L TR LK TH S, 45
D sad6t 2V, 4 HEEORM, #@idiff S iz, 5
[\l OSER T, 1 HD plane DFAEM Uiz, F2ERAN
DOBhE, *-sadbt-* £ 5 SSID OMEHR LAN I H2
fiddZ Lickbirbn, IPvd DIE DHCP T,
IPv6 DFE RA OEMFICK D7 RLRAE O 4 TH
BEND, EEFEEIZ, 191 BHEBICSMN, B
SN AT > MIIE 275 BT, £ 2.3 (D
IPv4 78y S W sad6t 12 & % 7 7R IUL,/ FH 7t
JEDEE Nz, sadbt X BAEREREL . MWV
FITNWEH ST, IEEICLE LU TEEL 72,

2.2.5.6 sa46t-as

WIDE &1EICIAT % sad6t FERD BAF AR 21
fetesin, 1IPva 7 R L AHE ORERER sad6t DIERL
AR NUSERBITHIGATRETH % & DA 21
T, #72i, sadbt-as (as i IPv4 Address Sharing
DIE) O Internet-Draft[119] Z 8 LFEH L7z,

2.2,5.7 79th IETF Beijing 83 DT L€
WIDE &18 TOEBHERZ IETF 2 Tty 9
e[ Z2AT 5 T=hY, softwire WG BHED T HICZEZIR
2T A RREEROHIREGEAGRE X b HE ., 20t
JS U7z [120)0 T, FORHTEH>72E D
D, WIDE &5 TEBN S £ Vo 2 FOME 21T
ol

2258 L&

sad6t D HF RO ANEOHERE, FEEL, ZLT
WIDE &5 O CERBICEINEES B TIGE Uiz,
R RETT > TV B Fiffi O FREAERR URE=E LN
VOIS BRI CEMERERE 2175 T LId L < 7k
Vo UL, B ABURO NI REICFIH L TE A
XS RRERFICEahSbHET S C Lid, JE
WKHELWEFZABEA9, LrL, WIDE &fEDH;
THNE, ZNHRETH O . LdicidiRL7amo .
200 #4555 300 B DA Z VT 4 HRIICHE > T
FHRIHZ1T > T WiARDFIHE WIDE 755 Tid T,
LM TH T, TOX S RIGIE WIDE G1ELE
I EA S L, WIDE Bfah\iifaic & d i ¢
HEM LD TR LTz T ORREHE LTRSS
T LTVERD, IRBIC, AFEREIMRIICY K-
F UTIET 7z Camp Net EZIZ U LT % Camp
Net O¥FRE, TR C s [H 7= RSN Ok,
Camp PC EZIZU® &9 % Camp PC DEERE, 7
LU CABEICBINENT WIDE X >80 )7 & I IEHEL
LET,
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upa—exp

upamul)L—%

Plenary-SA46T

y £;L F——L B

K 2.11. EEFRoY—ofH

2.2.6 P2P Overlay ZH WLz Any Source
Multicast DRIF

ARFERTIE, MBI TOI—YIC K% HHZR Any
Source Mutlicast DFEHEZHMNE T Z 7 —FT 7
F+ T % Universal P2P Architecture for feasible
IP Multicast (upamul) D&EER Y b T =B
LM ZTo Tz ZHOI—FZINETHERY b
J—o THEAT A LICK D, BfEOT T k)L
FEEDORBOW N LEIT> T2,

2.2.6.1 FEHE

AFEE, -V RNETEIT Yy I3y b T—
WICIP IVFFX A M2V, Ty %y FT—
OBLERE A —IN—L A 2y T — 7 THET S C
LIZE-oT, a—Yic kB HHE 1 W2 ROEEE
FHIT %, BUTOKRIEDKRA MIFEC IP R )VFF v
A NEHHARETH B 728D, TNHDKRA MMIKHIC
G % T &7 < upamul DFERT B )VFF v X
MEICBINT 22 AW TES, T HIC, upamul H
FIHT % IP < )LFF+ X MI TP JHOWARETH B 72
O, TV =23 VIEBEBBNICZ DIVFF v A
MEZEFIHT 2N TES,
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