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BRI AEIPV6ERK]

A NB B EEIPVE R TIPvA/IPve e EE 2

2|z
IR B MEIPYG B EREMIPVeEREE ) £
BENHEHIPVGIRENIT - B ATANet IPVG#IE - thiF 3

FEAEE=SIPVOEEEAER]
IPv6o 48 Ex 3 BC

BEEEAH 2001:288:A000::/36 (2001:288:A000--AFFF)
HiEE R AAEEREN 2001:288:A000::/39 (2001:288:A000--A1FF)
BEEEAH 2001:288:A000::/48
By EEAE 2001:288:A001::/48
o K ER 2001:288:A002::/48
R 12 T B3 P 2001:288:A002::/48

BEREMGAEREN  2001:288:A200:/39 (2001:288:A200--A3FF)
BB 2001:288:A200::/48



48 AR = B2 HUSIPv6 i it

'& Portal Login - Windows Internet Explorer

bl s |€_ https.//securelogin.arubanetworks.com/cgi-bin/login?cmd=log - i] m|"‘?| ||b Bing I
 BNEE | @EsuEs - p) EERSES
& Portal Login M~ B & my BEED E=EQ - TIEQ~ @~
National Than [Univ versity ".Hl
REGISTERED WESER ERN{E AR L ER A SRR R
o | SR e Mai| BEAETRE {TEREE.
PASSWORD B AR BB E R E,
o..o.oo.|

B e = Ma||£51”"‘ﬁ%
LOg In EUTEJE*X.EBE# 21_ DD nﬂ .
BRERal R
L7 ,1ing in as a registered
L& 2 indicates you have
re id and accepted the

Acceptable Use Policy.

ﬁjj J::.T\;ﬁl‘?@i& =5

it
=

@ =EEE | =6ues B ‘v ®100% ~ 5




MR ENSIPvO it

( B HEEES C\Windows\system32\emd. exe | ==l |—Eh11
C:slzerszAlan>ipconfig =
Mindows IP iRF
BHEEEETE = SRR

Léﬁﬁﬁ DHE E,E,% - - s s = e - o« wireleszs.niun.edu.tw
IPv6e fithk. . . . . . . . . . . . .: 20@1:288:aPP1:8AB:ed1@:dPf5:5a37:4c46
BERE IPve fwdk. . . . . . . . . . : 20081:288:a801:800:d4873:e4h2:4493:2286
igEE- R 1Pue fUHE . . . . . . . : feB@::ed1@:d7f5:5a37:4c46x13
IPea bk . . .0 L0 0L L L L. : 172.17.250.241
FEEREIES . . . . . . . . . . . .: 255 255 @@
FEEREE - - - - - - .« -« . . . . .: feBB::2le:7aff:feSh:e2chlnll
172.17.0.254
LA BieE-
Eﬁﬁ%ﬂﬁ -------------- : PERECHETEER
%ﬁ#%iﬁ DN EfE . . . . . . . . : local

ILL;[E—E‘ Reusable Microsoft 6To4d Adapter:

ERGRRE L . . ... ... .. . . : PEEAE -

B AWindows 7RENZ H - EWindows XPH & %F&E?JIPV&)J



IPv6#4Ein 2 &—HE & & 48 8

o)

HEEBHAEEwww.ilrc.edu.tw)ZEIPv6
AISIRIE -

C:\>ping wuw.ilrc.edu.tw

oft Yy BB =y b B

NIN husizasun uvjp jououvN

inging www.ilrc.edu.tw [2001:288:a800:1922::11 with 32 bytes of data:

from 2001 :288:aPB88:1922::1: time<lims
from 2001 :288:aB808:1922::1: time<lims
from 2001 :288:a808:1922:-:1: time<lims
from 2001 :288:a808:1922:-:1: time<lims

ing statistics for 2001 :288:a880:192:-:1:

Packets: Sent = 4, Received = 4, Lost = 8 {(Bx loss>.
pproximate round trip times in milli—seconds:

Minimum = Bms,. Maximum = OGms,. Average = Bms

RIRIPEEZE & HIPv4
sk, [Pv6 T ol &
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IPv6 2 & —BRhEl /&g {51

3

DRI B/ )\ (B B4R b 0 E AR BB AR) EE
(www.tces.ilc.edu.tw)EH @A P /OEHE ~ 1778
ZEE - IEIPVOREIRIR

:\>ping wwuw.tces.ilc.edu.tw

AIAIU) UDJ] JOUHOUDN

o )\ BB Y v BB

NIN fus

inging wuw.tces.ilc.edu.tw [2001:288:a229:1::11 with 32 bytes of data:

: time=10ms
: time=2ms
: time=2ms
: time=2ms

eply from 2001:288:a229:
eply from 2001 :288:a229:
eply from 2001:288:a229:

2001 :288:a229:

(ST PR S e
" " " "
" " " "
(SO PR S e

statistics for 2001:288:a229:1::1:

Packets: Sent = 4, Received = 4, Lost = 8 (Bx loss).
pproximate round trip times in milli—-seconds:

Minimum = 2ms, Maximum = 18ms, Average = 4ms

=\>
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IPv4-1Pvo i issa & Al IRIR

IPv4 / IPv6 SIP Phone
Functional Test Environment

X-Lite DNS / radvd
IPv4 : 10.0.0.109 IPv4 : 10.0.0.25
. : . T SIP Server STUN Server
Number : 10004 IPv6 : 2001.11_234\.1b..1000 IPv4 ¢ 10.0.0.100 Py
Iy IPv6 : 2001 :1234:lb::2000 b Controller / Analyzer
/ N NS P ~
//f_& _:"‘/ ) % ']
\\ //f‘ NS L J L =
S - S | =
Wireless AP / DHCP e
7 Ibv6 : 2001:1234:16::3000
N vo ¢ : :1b::
V. |
SIP UA | 2] L RRERF Mirror Port

IPv4 : 10.0.0.91
IPv6 : 2001:1234:1b:0:218:411f:fe47:de80 | )

Number : 10005

RTP : Real-time Transport Protocol IPv6 : 2001:1234:1b:0:224:11f:fed7:c771

SIP : Session Initiation Protocol Number : 10001
STUN : Simple Traversal of UDPthrough NAT L Devices Under Test 9

radvd : router advertisement dacmon - T T, T, e s e T s e e e e oo

r — — — — — —— | CO— O — | — | (— (—| (m— _—— _—_“_— —
IPv4_Only SIP Phone | \N AT | I
IPv4 : 10.0.0.50 ~ I
Number * 10003 | , X J |

| S &
AP * Access Point . I
DHCP : Dynamic Host Configuration Protocol I Testing SIP Phone Testing SIP Phone Testmg SIP Server l

DNS : Domain Name System IPv4 : 10.0.0.20

NAT : Net Address Translation I IPv4 : 10.0.0.122 Number : 10002 I
| |



IPv4-IPvo#igsE & OB E 8

IPV4,LEIPV61‘EEE’|‘ AR - @R REIES
T AE - MERZEZEEE - IRBIPV44E
IS E8 & UTKE'ZTEIPV6 Bafl 7 &

ol v B Y o B
NIN hssaaaup uyj| jououvN 9

A BE 55 :EI@ ] 7 173 7E SIP(Session Initiation

Protocol) 21 SDP(Session Description Protocol)

S BIPIIULE - IRBIPVAR R EE T

= IPv61\*7i|f7SIPnﬂ BEXZEET AR Y
H

10



IPVAEAIPVOIEFETS I

IPv4 Packet Header IPvé Packet Header

ligeliile

Service Vi
e
Class

Type Total Length Flow Label

Next Hop
Header Limit

Payload Length

TTL Protocol

Source Address

BIEN [alelife]aW Yo leEIN

l?——— 32bits ——




IPv4-onlyEiDual StackZE3

o &
Applications Applications 2.
TCP/UDP TCP/UDP ?
[Pv4 IPv6 [Pv4 2
MAC MAC
Q /\%\/\ IJHY
] ! "i
Dual Stack N IPv4Phone
Phone

—O-

12



SIPEIE ZIP{iI ik

Eile Edit View Go (Capture Analyze Statistics Telephony Tools Help
Baoee BEEX2E Ae»HTFT2IEE QAQARN @AW R B

Filter: |sip v Expression... Clear Apply

No. . Time Source Destination Protocol  Info

73 26.165634 203.145.203.3 120.101.5.92 SIP  status: 100 Trying
74 26.200128 203.145.203.3 120.101.5.92 SIP Status: 180 Ringing -

1 L

i Frame 72 (1069 bytes on wire, 1069 bytes captured)
+ Ethernet II, Src: Artdio_71:11:0f (00:11:60:71:11:0f), Dst: Cisco_56:e2:c0 (00:1le:7a:56:e2:c0)
# Internet Protocol, Src: 120.101.5.92 (120.101.5.92), Dst: 203.145.203.3 (203.145.203.3)
-] User Datagram Protocol, Src Port: 5062 (5062), Dst Port: sip (5060)
source port: 5062 (5062)
Destination port: sip (5060)
Length: 1035
# Checksum: Oxl13ac [validation disabled]
-] Session Initiation Protocol
# Request-Line: INVITE sip:0911386952@ipbx.niu.edu.tw SIP/2.0
o) Message Header @ o oo s s s
+# Via: SIP/2.0/uUDPjl120.101.5.92:5062; nport; branch=z9hG4bkb2a7439b07
# From: "1208-IM" <sip:1208@ipbx.n1iu.edu.tw>;tag=3d2bd087
# To: <5ip:0911386952@ipbx.niu. edu. tw>
call-10: 12a67a8e6fb80a321bas91eb130 97b@120.101.5.92|P address and Port Number
contact:
cseq: 802 INVITE
Proxy-Authorization: Digest username="1208",realm="etxpbx",nonce="4c1b92ea" ,response="12d81dab30ec0fa989607ea597faf0de
Max-Forwards: 70
Allow: INVITE,CANCEL,ACK,BYE,NOTIFY,REFER,OPTIONS,INFO,MESSAGE
Content-Type: application/sdp
User-Agent: CM5K (701260)
Content-Length: 383 v

i} »

rs

7

e

0190 3d 22 31 32 30 38 22 2c 72 65 61 6¢C 6d 3d 22 65 ="1208", realm="e -
01a0 74 78 70 62 78 22 2c 6e 6f 6e 63 65 3d 22 34 63 txpbx",n once="4c
01b0 31 62 39 32 65 61 22 2c 72 65 73 70 6f 6e 73 65 1b92ea”, response
01cO0 3d 22 31 32 64 38 31 64 61 62 33 30 65 63 30 66 ="12d81d ab30ecOf
01d0 61 39 38 39 36 30 37 65 61 35 39 37 66 61 66 30 a989607e a597fafo
0le0 64 65 22 2c 75 72 69 3d 22 73 69 70 3a 30 39 31 de",uri= "sip:091
n1fn 21 22 2R 2/ 20 2" 2D 40 AQ TN A2 7R Ja Ae AA 75 12RAA52@ inhy nin 13

@ Media Attribute (a) (sdp.media_attr), 10 b... | Packets: 503 Displayed: 26 Marked: 0 Dropped: 0 Profile: Default



SDPEIS ZIP{ir it E?

7@ (Untitled) - Wireshark
File Edit View Go Capture Analyze Statistics Telephony Tools Help

Seeed BEXEE Acs0T2 (B QD #UB x| E

Filter: sip v Expression... Clear Apply

3

No. . Time Destination Protocol Info

26. 4 .145.203. .101.5.
74 26.200128 203.145.203.3 120.101.5.92

atus: 100 Trying
Status: 180 Ringing -

1 b

# Proxy-Authorization: Digest username="1208",realm="etxpbx",nonce="4c1b92ea",response="12d81dab30ec0fa989607ea597faf0de’ »
Max-Forwards: 70
Allow: INVITE,CANCEL,ACK,BYE,NOTIFY,REFER,OPTIONS,INFO,MESSAGE
Content-Type: application/sdp
User-Agent: CM5K (701260)
Content-Length: 383
-] Message Body
-] Session Description Protocol
Session Description Protocol Version (V) ( o s e - -
+ Owner/Creator, Session Id (o0): - 49059 O IM IP4 120.101.5.92
session Name (s): SIP CALL IP address and Port Number
# Connection Information (c): IN IP4 120.101.5.92
# Time Description, active time (t): 00 __ ___
# Media Description, name and address (m)ll audio 40000 fTP/AvP 4 18 23 22 2 21 0 8 101
+ Media Attribute (a): rtpmap:4 G/23/8000 A
7 Media Attribute (a): rtpmap:18 G729/8000 3
# Media Attribute (a): rtpmap:23 G726-16/8000
# Media Attribute (a): rtpmap:22 G726-24/8000
# Media Attribute (a): rtpmap:2 G726-32/8000
# Media Attribute (a): rtpmap:21 G726-40/8000
# Media Attribute (a): rtpmap:0 PCMU/8000
+# Media Attribute (a): rtpmap:8 PCMA/8000
# Media Attribute (a): rtpmap:101 telephone-event/8000 Y

i} »

o )\ BB Y v BB

NIN fussiaagup uyj| jououvN

U3LU 4L 50 5U 2ZU 38 ZU 3L 38 ZU 3Z 33 ZU 3Z 32 2U 3Z AVP 4 I8 23 22 & -
0320 20 32 31 20 30 20 38 20 31 30 31 0d Oa 61 3d 7 21 0 8 101..a=r
0330 74 70 6d 61 70 3a 34 20 47 37 32 33 2f 38 30 30 tpmap:4 G723/800
0340 30 Od Oa 61 3d 72 74 7 6d 61 70 3a 31 38 20 47 0..a=rtp map:18 G
0350 37 32 39 2f 38 30 30 30 0Od 0Oa 61 3d 72 74 70 &d 729/8000 ..a=rtpm
0360 61 70 3a 32 33 20 47 37 32 36 2d 31 36 2f 38 30 ap:23 G7 26-16/80
0370 30 30 0d Oa 61 3d 72 74 70 6d 61 70 3a 32 32 20 00..a=rt pmap:22 Y

@ Media Attribute (a) (sdp.media_attr), 15 b... | Packets: 503 Displayed: 26 Marked: 0 Dropped: 0 Profile: Default 14



IPv4-IPvo A8 :E & B BRI R A

(1/3)
IPvA-IPVOA SR S EsR QE G B EMIE R

%%4:/9177_* :
& & [ (Redirect)
B8 (Translation)

O v 25 = v (B
NIN hssaaaup uyj| jououvN g

15



IPv4-IPvoii&sE = QBB R AR

(2/3)

s §riE @ (Redirect)

SIP Server 22 1 302&#1E [ 2 43IPv6
=B = a5 14%(Dual Stack Phone)

IPv6 b an M EE F 58 HIPVARYIE AR 55>
[PvosE % EEIPVARE R I = {5 FHIPv4 38 :H

ot v B Y o B
NIN hssaaaup uyj| jououvN g

16



IPV4-IPvo4E & :E 5 O E ix

(3/3)

1ZXE & (Translation)
SIP ServeriFIPvezgE#% 7% i 2 SIP ~ SDE4
RTP(Real-time Transport Protocol)%ﬁ%
TR IR AIPV4 - 2 Z T4
AEhEED - IPVOEEEEASIP Serverll
IPvoz@E:t, - MIPv4EE#EASIP Serverfll L
[Pv43&EH

KHT”**YTE@ SIP Server (or RTP
Proxy)#

ot v B Y o B
NIN hssaaaup uyj| jououvN g

17



« [Pv6 Phone EZSIP Serverig a2 (Dual Stack)3%
« IPv6 Phone 225577 MIPv4 Phone@ =47

- SIP-ALGE F#EMSIPFILERTP Proxy& &

- BR&

ZIPv6 PhonefdIPv4 Phone&RzE i 7E Itb

EIRRTP &)
SIP Server

18



Al 15 et T A

[Pv6 Phone (UE]) SIP Server [Pv4 Phone (UE2)
(140,113, 1.1/2001:118:113::1) (140,113, 11072001818 113::10) (140.113.1.2)
'_L_\ Remstration Database
User Contact Information

I. REGISTER (IPv6)
Contact; <sip: UE1@[2001:f18:113::1]:5060=
Contact: <sip:UE1@ 140.113,1,1:53060=

(Empty)

Registration Database

- - - - - - - ——————— — — — — — - : 3 :
2. 200 OK (IPY6) / User Contact Information
o ' IE 2001:118:113::1]:5
Contact: <sip:UE 1@ [2001:F18:113::1]:5060= b; : [J:‘E{:;TQ]; ]..l,[J;,{{[]-.]HJ
Contact: <sip:UE1li@140.113.1.1:5060= bkttt

Resistiration Database )
= i 3. REGISTER (IPv4)

User Contact Information - Lo .
Contact; <sip:UET@ 140.113.1.2:5060=
UET | [2001:118:113::17:5060 | oAk mIpRRIEIE S LA .
UEI 140,113, 1. 1:5060
UE2 01151 2:5060 4. 200 OK (IPva)
— e Contact: <sip:UE1{140.113.1.2:5060=

« FEM1ESIP Server# A IPPhonefir it &5

19



& H&E o (Redirect) 5 £

SIP Server

UEI {(with redirect function) UE2
________________________ -
I, INVITE (TPvA)
+ _______________________
2. 302 Move Temporarily (IPv6)
________________________ *
3. ACK (I1Pv6H)
P gt -
4, INVITE {I1Pv4) 4. INVITE (TPv4)
- — — — — — — e __ - - — e —
S. 200 OK (IPv4) 5. 200 0K (TPv4)
———————————————————————— '-
. 7 e -
< RTP Stream (I1Pv4) >

20



B (Translation) A X

SIP Server

UE] (with IMS-ALG function) RTP Proxy UEZ
—————————————— -
"ITE (IPv e »
| INVITE (IPv6) Create Address Mapping
_____________________________ F
2. INVITE (1Pv4)
+ ____________________________
3. 200 0K (IPv4)
T —— -
e — — — e Create Address Mapping
4. 200 OK (TPvA)
—————————————— -
>, ACK(IPVGY o _ -
6. ACK (IPv4)
\ RTP Stream (IPv6) :> RTP Stream (1Pv4) >

21
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Eat R R T Z R T 19 0] T 1EIPv4-IPvo 4
KaEE 08
ES ¥ﬁkmﬁﬁnﬁ¢%1‘ﬁi§$¥§§ = H {5l iR &% 7% 71 Eh
HlneZIEEIEDR 25518
BN ERT 2 EZIBIIRTPIEIE
—iRSEE S 2 ESEAE - ZEAE
BRAE
22 &RTP Proxy8i/) RTP & 38 4 32 i 18 i 38

/}IKLE

nlll—

ILIJ\

ol v B Y o B
NIN hssaaaup uyj| jououvN 9
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EREAZEER D

% (&5
X E
MOE iresie IPv4 only 2|
OXX-XXXXX gggx XXX % E‘-i
Xkxxx 5
Tl
IPOX  NCHC VoIP S B
O70x>ixxxxx OXXX=XXXXX \g\ 9420xxxx 992xxxxXX
| X 94200xxxx (’., |
070840xxxx i < 992xxxxx
NIU,SIP FGU SIP BARE Y
| IPv4 only
3-9327337
ext. Xxxx 03-9327337
. IPv4 Only 94201 xxx 94209xxx
PSTN Incoming 942001 xxX 942009xxx
R RS 0708401 xxx 070849xxx
BE& h/L\IP-PBX BEEE[RSIP
1xxX IxxX IP\/4 Only
L ! SsoT L :.I\:Nl
ArtDio & c‘ & % :
Tw.a-voize.com IPPh IPRhone jIPPhone = :
PSTN Outbound TPV& onI IPPhone  IPPhone
o i ==
2010/12/13 E/\HEE{%E“\H EEIPV4“\H QE T% 24



ERERAZEERDE

IPv4 A HEporting 2 IPVvofE B
=& 0 L\P-PBX 25218 IPVATE
ERAIP PhonefEsz EIPv4 1 E

ol

ol Y\ Y o B
NIN hssaaaup uvj| jououvN g
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E%ENHLEZ«(E}@%\E

a2 R E]
& 44SIP Proxy
SR Mt R A 2 B R EAESIP Proxy
H“F-?;g'?ﬁ'jtﬁSIP Proxy
RRBA R IR 7 SIP Proxy

E;:'Z%I%SIP Proxy
HERASRE [ PFERASZIREEE 7 SIP Proxy
[P Phone

AT Rl 7 1% S8 1 B AH B 7 A S e

ot v B Y o B
NIN hssaaaup uyj| jououvN g
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ERERFAZEEMDE

% (&
X E
MOE ire sie IPv4/IPv6 Dual Stack 2|
OXX-XXXXX 94 2x3xXX i g
992xexx @ 5
| 5
Tl
IPOX  NCHC VoIP ™~
O70x>ixxxxx OXXX=XXXXX 1\ 9420xxxx 992xxXXX
| x 94200xxxx () |
O70840xxxx @ 9920000 &3 992xxx
NIU,S FGU SIP BARE Y
IPv4/IPvé Dual Stack
3-9327337
ext. XXxXX 03-9327337
. IPV4 Only 94201 xxx 94209xxx
942001xxx 942009xxx
Mo es e 0708401 xxx 070849xxx
%%q:'/b\lp PBX BB 1[5
1XXX 1IPv4 B g ual StaCk
Ao L& & &
Tw.a-voize.com IPPh IPRhone §IPPh < 2
PSTN\(/)LEbound TPV& onI one IPPhone  IPPhone
=T ’E& 7'3"5‘ 42 0 F= =1 O



ERERAZEERDE

PR BERTT ZR- 18T 85 i (Translation)
X BR AR E 1T A B RV ES FHER E
IPv4 by IPv4 route, IPv6 by IPv6 route
& ASIPEVOIP NOCE # B Bi%& BIPVA-
IPv6EEKEIRIEAESIP Proxy#{TEa#2

offt v 25 I o (B
NIN hssaaaup uyj| jououvN g

xR 7 2= -E S A (Redirect)
EEE CARES

W EEBIREEIPVE onlysR B S BREM
rhR B R IETAES

2010/12/13 28
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