
 

SIP �������������������� IPv4 ���� IPv6 � � 	 
 �� � 	 
 �� � 	 
 �� � 	 
 �  
 

������������ � � �� � �� � �� � �  
� �� �� �� � 	 
 � �	 
 � �	 
 � �	 
 � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  

bjtseng@ntu.edu.tw, wjliao@ntu.edu.tw 
 

� �� �� �� �  
 

��������	
����� SIP��
� � VoIP � � �� ������� � � �  ! "
#$ % &' () SIP#* �+� IPv4#* ,-. /
0 1 �23 
�4- SIP �� � � VoIP 5 IPv6
6 7 ��8 9 �: ;<= #* >? SIP#* �+.
@�A B 4 C D E F IPv6-to-IPv4 SIP GHI
JtranslatorKL M N . @�� O P 

������������QSIP, IPv6, VoIP, translator 
 
 
1. � �� �� �� �  

 
R�S T �U V #* W#* X  Y Z-���

6 7 [\ �] _̂ ` >a��S T �b c d �e c

#* f ) gh i j k l m n �2op VoIP(Voice 
over IP) #* �+q r� �s t ' u �f ) >aP
�v w x ���������	
��y �[

z SIP/ENUM trial�{ ������ � � �  ! "
#$ % &' () SIPJSession Initiation ProtocolK#
* �+� IPv4�| } d -. / 0 1 PSIPWo~ �
VoIP�� � �� L � ��� �6 �� �� �  � �
� U �/ �� � �� � P�

� SIP�� � � VoIPv4 � � ��� ^� ���
� � �r IP � �<� �SIP#* �+. @,r� w
� �� Jpeer-to-peerK��f ) Y � �� � ��  
¡ � ' �{ SIP#* �+� NAT(Network Address 
Translation) i �¢ �JprivateKIP,() �£y ¤
¥ VoIP ¦ A § ¨ ,�© ª ZP�
� SIP �� � � VoIPv6 � � ra;« � �¬

�#* ® ¯ ° g Cisco�Juniper�± -�* ²I�
³ ´ IPv4W IPv6 µ ;@¶ � � ' �/ = �* ²I
,�2-· ¸ ¹ º ° g» ¼ �Linux y � � IPv6�
�Window XP�½ �() ¾ ' ¿ À E F 6to4 Á c
@Â �¡ � Ã Ä IPv6 �� �PIPv6 > SIP #* �
+ IP � �<� �� �8 9 i �Å a;� �r IPv6
¼ Æ Ç Jg SIP proxy�user agent  gatewayK�X
 <g IPv4 �¦ È �E FAB �É¨ RÊ Ë -Ì
IPv6-to-IPv4 SIP GHI (translator)� E F Í ;
translator ' �{ : ;<= #* � SIP #* �+.
@�Î ¥, IPv4� PSTN(public switched telephone 
network) gateway�' �¿ � { IPv6> SIP#* �
+WÏ Ð �+#* . @P 

 

2. � � � � �  � � � � �  � � � � �  � � � � �   
 

��   ` Ñ &³ ´ VoIP�g ITU – T(International 
Telecommunication Union – Telecommunication)�±
� �H.323[1]�IETF(Internet Engineering Task Force)
�� Ò � SIP[2] MGCP(Media Gateway Control 
Protocol)[3]PÓ 
L SIP Ô ¦ �VoIP�Õ (signaling)
�Ö × �2Ø raÙ � w B Ú Û � �� � �� � �

W H.323() Ü Ý¡ � �� L oÞ ß � W� � � �
àn á âP 

IPv4/IPv6 � ã � � GHä å� ��á � ) ��
d 	 Ù Q # * � ã W @ ¶ � � > G H

NAT-PT(Network Address Translation-Protocol 
Translation) [4]�IPv6-to-IPv4 Transport GHä å
[5]�Bump-In-the-Stack(BIS) ä å[6]P�Í æ GH
ä å�� � ��® �m IPv6 SIP Application Level 
Gateway(ALG)[7]�2RÊ �® �� IPv6-to-IPv4 
SIP GHIçè ¨ IPv6 W IPv4 > protocol 
translation  é ê ALG çè¨ ë ì �� �Po/
í��á gàî�e Ù �GHä åRÊ ï Ø ð -

�ñ � ò 	;ó � L ô õ �ò rrö è¨ ë ì �

��GHä å© ª Z GHrö ÷ øå�ùàî

' ú IPv6-to-IPv4 SIPGHI�GHä å,û IPv4
W IPv6>?GH� ã üE F SIP signaling ý þ Ä
ú���© ª Z�o~ GHä åU P�

���� ��������� �� �� �� � 	 
 � �  � � 	 � 
	 
 � �  � � 	 � 
	 
 � �  � � 	 � 
	 
 � �  � � 	 � 
 � � �� � �� � �� � � ����

   function 
 
Translator 

rö è

¨ ë ì

� � 

GHä

å© ª

Z 

GHrö

÷ øå(ø
åÉû ) 

NAT-PT 
ALG 

Yes Easy Yes�NAT� 

IPv6-to-IPv4 
Transport  

No Easy No 

BIS No Easy No 

IPv6-to-IPv4 
SIP 

Yes Medium No 

 

SIP #* �+�-� ò : � ���ò � r�Õ
(signaling)� ë ì  � � (voice)� ë ì �� Õ
(signaling) � ë ì r E F SIP/SDP(Session 
Description Protocol) L � ¦ � � � (voice)�ë ì r
E F 	 � 
 � � � (RTP:Real-time Transport 
Protocol)�	�
 � � å � � (RTCP:Real-time 
Transport Control Protocol)P� SIP/SDP�  æ � �



 

ç � � IP port�¶ � ��� SIP/SDPù IPv4

� N IPv6 �² IPv6 
� N IPv4 ��@FGHI
�Translator��ü�Í æ � � -� � �ý þ M N SIP
#* �+�: ;<= #* ?. @�� O �	�
�

� � / 	�
� � å� � � � � W IP � ã /Port �
í� � �̂ � �GH � � � � IP � ã /Port	 ' P�

SIP ��� � þ / �  ! ����ò gQ) "
# ¨ UA(User Agent�	 SIP +ä �¼ Ç ��Proxy 
Server( # ¨ $ % I)�Redirect Server( ] � � $ %
I)�Register Server( ÷ ¨ & '  ( Õ / í � þ )�
Voice Mail Server(� � �) )**PIPv6-to-IPv4 SIP 
GHIf ) �ü^������+ , - o¡ �  �

.�Ë / m AB � 0 1 �SIP#* �+� IPv4W IPv6
> . @ ® �A B 4 2 � UA-Translator-UA  

UA-Proxy Server-Translator- Proxy Server-UA�á
� 3 ��� ��oÉ¨  �.-4 - �� i ��G

HI� 5 þ - 6 7 � + 8 6 a� GHI' ³ ´ �(

) ¾ 9: P�

3. UA-Translator-UA>. @® �!!!!
!!!!

; < = > UA-Translator-UA>. @� 6 7 | } �
;pGHIr() » ¼ Windows 2003�2# ? ® �
� @ ] A BJDual StackK�4001 # àr IPv4� UA�
6001 # àr IPv6 � UA�a;� � A�� �� �
SIP ¶ � C D × Y �r²E �µ ;SIP ) " # ¨ (UA)
>?[z� C DFY �F G ² IPv4� 4001Hm a
; INVITE I J �� IPv4�#* | } d Å a;) "
# ¨ rGHI�K i GHI) L f 100 Trying 180 
Ringing�M r� w N �� � 1xxp? L f FY �O
N GHIL f a; 200 OK�� P L f ¶ � �ý �
¦ Ì a;C D�TransactionPQ R q r²RTP/RTCP
Q t �[z@ ¡ S × T Ç @Â �� U P� @ ¡ 9 �

^ V W �+��X ® ² 4001 Ö c V W �+�� x
�çH m a; BYE I J ¶ � �K i GHIL f 200 
OK �� P L f ¶ � �Î � ¦ a; Y Z @+�

Transaction�= ¨ � IPv6�#* | } d �GHIW
6001 © ± Ì = a�+ [ � > SIP ¶ � �	¾ >?�
SIP ¶ � g; 2P�
; \pr: ;<= #* > UA � ] � �� � SIP

¶ � C D× Y �GHI� ^ ,�: �� ð -�ar

<= #* � SIP ¶ � �Hð -�Å a� RTP/RTCP
GHP: ;<= #* > UA � �� � SIP ¶ � C D�
GHI _ üúÂ : ; UA� IP � ã  port �̀2G
H��a� � [ � �RÊ E �op> SIP ¶ � 1�2�
3 4- , - C D P�
�

�

��������1����UA-Translator-UA �� � � ��� � � ��� � � ��� � � � ����

 
����������������UA-Translator-UA ���� �� ��� ��� ��� � � �� �� �� �  

 
;a� b c d ¶ � < e�� ��¶ � <� IPv4

� INVITE�¶ � e� IPv4� TryingP; f� SIP
¶ � \ f�� �g ¶ � \� IPv6� INVITEg¶ �
e� IPv6� TryingPoGH�FY gd QÉGHI
IPv4� IP � ã � � 6001 UA� IPv6� IP � ã �
É 4001 UA > IPv4� IP � ã � �GHI IPv6�
IP � ã �2 SDP���ç � �#* é �  
Owner/Creator� IP � ã ���H�Å a;#* é
�  GHI�Å a;#* > IP � ã �SDP�H�
IPv6� IP � ã � �ü¥[]P� i Content-Lengthr
à> SIP ¶ � Ö Ç ��� h Z�	 SDP� i j h
Z�É IPv4�� IPv6�� IP � ã �H� IPv6J� IPv4K
� IP � ã ��� h Zç K > � k P;aü�H��
��;l) m n Ú Ç à>P�

�



 

�
""""!!!!####!!!!�� ��� ��� ��� � � �� �� �� � ���� ����     � ! "� ! "� ! "� ! " ����

�
""""!!!!$$$$!!!!�� ��� ��� ��� � � �� �� �� � #### ���� $$$$ � ! "� ! "� ! "� ! " ����

����

4. UA-Proxy Server-Translator- Proxy Server-UA>
. @® �!!!!

!!!!

; o = > UA-Proxy Server-Translator-Proxy 
Server-UA>. @� 6 7 | } �;pGHIap r
() » ¼ Windows 2003�2# ? a p ® � � @ ] A
BJDual StackK�IPv4 SIP Proxy � IP � ã �
140.112.4.161�IPv6 SIP Proxy� IP � ã � 
2001:e10:800:4::a7��RÊ � 6 7 | } X ® 4xxxr
IPv4 | } �() Õ Ý�6xxxr IPv6 | } �() Õ
ÝP;q�+Õ Ý 4001 # àr IPv4(IP�
140.112.3.70)� UA�Å aÕ Ý 6001 # àr IPv6JIP
� ã � 2001:e10:800:3::70K� UAP!!!!

 
 

��������5����UA-Proxy Server-Translator-Proxy Server-UA
�� � � ��� � � ��� � � ��� � � �  

�

SIP�ç r A Bps Ì ,a.�t �� �� C D
Û � u�y ³ ´ Ö ù� (Server-Client)�# ¨ C DA
BPû �Í ;A Bv ; UA�() SIP#* �+��
� ^ w Ä SIP Proxy�� � + x Ø y z 	 ' �o~
UA{ = �Í p � VoIP . @,<) w ' o~ UA�
� ��ç�� �� � A B�� () �2e � y r|

) Í ; A B�Ö P� IPv4 SIP Proxy2 } 6001 Õ Ý
� IPv4 � ã rGHI�= p 4001 Õ Ý� IPv6 SIP 
Proxy y z >� �y rGHIP�
� � Aµ ; SIP ) " # ¨ (UA)� � ] # ¨ C D

× Y g; 6�GHI� ^ ~ ' : ;<= #* SIP 
Proxy � � � + 2 � SIP ¶ � -GH�GHi y �
^
H N SIP Proxy	 ' �oFY W,.�t é ê �
F G ² IPv4� 4001Hm a; INVITE I J �� IPv4
� SIP Proxy L f 100 Trying 180 Ringing..�� a
<= �r IPv6 SIP Proxy L f 100 Trying��GH
I<-GH�aO N � N ACK�	� ¦ Ì a;C
D� TransactionPQ R q r² RTP/RTCP Q t �[
z @ ¡ S × T Ç @Â �� U P � @ ¡ 9 � ^ V W �

+�� X ® ² 4001 Ö c V W �+�� x �çH m
a; BYE I J ¶ � �g; 6O N 4001 � N 200 OK
�� P L f ¶ � �	 Î � ¦ a; Y Z @+�

TransactionP�
�

�

�



 

 
��������6����UA-Proxy Server-Translator-Proxy Server-UA

���� �� ��� ��� ��� � � �� �� �� � ����

 
ù; �p' úGHIap �: �� ð -�ar<

= #* � b c d ¶ � �Hð -�Å a� RTP/RTCPG
HPGH�� [ � W� �� � SIP ¶ � C D�<=
>è�GHI<üúÂ : ; UA� IP � ã �2rE
F SDP Äú: ; UA � IP  port�g; 7 ; 8
RÊ E �op> SIP ¶ � 2 3- , - C D P�
; �� SIP ¶ � � IPv4� INVITEP; �� SIP

� IPv6� INVITEPGH�FY gd QÉGHI IPv4
� IP � ã  IPv4 SIP Proxy� IP � ã & � � IPv6 
SIP Proxy� IP � ã �£ Contact Via : ; � � �
r � �GHI IPv6� IP � ã �2 SDP���ç �
�#* é �  Owner/Creator� IP � ã ���H�
Å a;#* é �  GHI�Å a;#* IP � ã �
SDP�H� IPv6� IP � ã � �ü¥[]P� i
Content-Lengthrà> SIP ¶ � Ö Ç ��� h Z�
	 SDP� i j h Z�É IPv4�� IPv6�� IP � ã �
H� IPv6J� IPv4K� IP � ã ��� h Z{ç K
> � k P; �ü^�H����; � ) m n Ú Ç à

>P�

 
��������7��������� �� �� �� � � �� �� �� � #### � ! "� ! "� ! "� ! "  

 

 
��������8 �� ��� ��� ��� � � �� �� �� �     � ! "� ! "� ! "� ! "  

����

GHI�# ¨ C DFY p�E F SDPÄú: ;
UA�<= #* � IP Port� � �   () ¾ � ) G
HI- RTP/RTCPGH��q _ ü� U �f à
�Mapping List��2�f à��f í � çK � N >
SIP ¶ � - � � �GHIY � ® ��× Y , g; 9
× Y ;P�

����

 
���� 9 % & ' % �% & ' % �% & ' % �% & ' % � 

�

5. ������������� � � � � 	 
 � � � � � � � � � 	 
 � � � � � � � � � 	 
 � � � � � � � � � 	 
 � � � �  � � � �� � � �� � � �� � � � ����

����

GHI�5 þ 6 7 | } �UA � r() » ¼
Windows XP�2 � � � # ? ® � � @ ] A BJDual 
StackK, 5 þ 6 7 r 2 �GHI� RTPè¨ þ � -
6 7 ,ë ì � � rÛ � ` Ñ � � � Ü Ý � ± (PCM)
�± � �G.711�� 5 � � � � r® �v 20��160
� ��2Í ;5 þ 6 7 Ö ^r 2 �GHI�ë ì G

HN <= �#* �^ � ��?(delay)�û a; � �
ë ì � VoIP�-� � � (dealy)�Éû ��   �Ö ^
� � � : � � �� � �Õ � � �� � � �?�ë ì



 

? � �?�#* 
� �?..*�A � 6 7 �| } '
�   ¡ � � : � � � � � �Õ � � �� � � �

?�#* 
� �?� ¢ £r 1���2Û � Y � ç
= � ¤ %   9� RTP ë ì �Y � �opa;() ¾
~ ' Ø �ë ì ¥ m ��? � N ��?�v ; User
�ë ì : ¦ 6000;�Î 4 v � � � � § ¨ ¥� L �
� i � m � ¢ `�GHI� 5 þ 6 7 Y © g; 10P 
�

 
��������10 ( ) � � �( ) � � �( ) � � �( ) � � � 

�

ù; <ª p' �« m a; ¬  ® ¯ � � � £ <° f �

�� ± s #* � round-trip time£ <���GHI
�a; User�GHN <= #* ��?£ 0.4���
' r K R Concurrent Users9: ¤ ¥� � � �?{
¤ ¥�= �� \ª ª ; Concurrent Users� � � �?
U M <o²  ��¥, VoIP�o~ O ¡ � � � �' þ
ç ³ ´ N � � �µ ¶ ���GHI�Ë · �-�y

^ ¸ ¹ N 0 º 9: �� 9: / m  a;,ø�ü-

c » � � ] N Å a;GHIP�

�

% &% &% &% & ����

����

RÊ ® �GHIr�8 9 �: ;<= #* >?

SIP#* �+��al IPv4/IPv6 � ã � � GHä å
© ª � ¼ ½ Í ;® �þ { () SIP� VoIPv6 þ W
VoIPv4- Y ¾ �E F # ¨ C DA B(ÄGHI�-
' �Á c � ¦ �� ��¿ A � þ ³ ´ UA Proxy
r® � IP � ã �¡ � �4L Î À Á ³ ´ DNS� ¿
APGHI� % Â 9: r�,ø�  ;GHI�c

» � � � Ã y r4L ^̧ Ä �� �P�

�� � �   ! Å Æ Ç ) IPv6�gaO() Private 
IP � ã ��º #* �() IPv6�SIP#* �+� µ
¶ W IPv4a p â�' r IPv4 s Ì ^8 9 NAT��
�u�Å û i @È ��ÉÊ�;9Ë Ì Í y (Ä

IPv4 SIP#* �+�-Î Ï Ð �2Í æ � �� Ñ �
\ � IPv6 á � P�
� i RÊ () b c d ���/ �� �� ��� ��

GHI Ò ) �� � 6 7 p� ¿ A�SIP version 2��4
L g|Ó o~ �Ï Ô ® ���Õ � SIP�¿ A���
H SIP ¶ � �' þ ^- � ] P�

�

�

' ( ) *' ( ) *' ( ) *' ( ) *  
 
[1] ITU-T. Rec. H323. Packet-based multimedia 

communication systems. February 1998. 
[2] J. Rosenberg, H. Schulzrinne, G. Camarillo, A. 

Johnston, J. Peterson, R. Sparks, M. Handley, E. 
Schooler, Session Initiation Protocol (SIP). IETF 
RFC 3261, June 2002. 

[3] F. Andreasen, B. Foster. Media Gateway Control 
Protocol (MGCP) Version 1.0. IETF RFC 3435, 
January 2003. 

[4] G. Tsirtsis and P. Srisuresh, Network Address 
Translation-Protocol Translation (NAT-PT), IETF 
RFC 2766, February 2000. 

[5] J. Hagino and K. Yamamoto, An IPv6-to-IPv4 
Transport Relay Translator, IETF RFC 3142, June 
2001 

[6] K. Tsuchiya, H. Higuchi and Y. Atarashi, Dual 
stack hosts using Bump-in-the-Stack(BIS) 
techniques, IETF RFC 2767, February 2000. 

[7] W. E. Chen, Q. Wu, Y. B. Lin and Y. C. Lo, Design 
of SIP Application Level Gateway for IPv6 
Translation, Journal of Internet Technology Vol.5, 
No.2, pp.147-154, 2004. 

 
 


