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Abstract 
 

Instant message is a convenient 
communication way for people to keep in touch 
with friends and colleagues. Session Initiation 
Protocol (SIP) is a protocol proposed to support 
the multimedia transmission. Because of its low 
overhead, simple syntax, rich flexibility, and 
high extensibility, it is widely adopted in 
building real-time communication services.  
Instant message (IM) is one example among rich 
SIP applications. However, using SIP to transmit 
instant messages is somehow inefficient, based 
on its request/response model.  It is possible to 
improve SIP to provide the instant message 
service in a more efficient way by utilizing a 
recently proposed protocol MSRP (Message 
Session Relay Protocol) Moreover, Network 
Address Translation (NAT) traversal is also a 
problem which SIP and MSRP must solve. 
 
1. � �� �� �� �  
'(no�p��q �r ;�s ���t

u � � ���v w .x y z �.{� | } ~ � .

5��� � � � ��� � (Blog)�� � � ��

�� � � � 	 � �]�=��&� Web2.0 �
9 :� �� j �� � e�s ���� �b

�&PQ��s ���� � TL � �� e� <

�
 �������� �| � 
 ������

�| } ~ � ��  ¡ 
 ��=¢ �£ � ¤ ¥ �

� � U� ¦ ��§¨© �ª « ��0U¬­ ®

�[ ¯° J�����9 :&± ² �����

9 :³ V´ ICQ.Yahoo ���.MSN 5�
µ ¶ · ¸ � Skype&�� S�S � ¹ º ��
�@(Instant MessagingmIM) » �³ V¨¼«
�
 ���& 
=½ �¾ �D¿ ��´ÀÁ�ÂÀ���

Ã Ä ]��@9 :(Messaging Service)Å * +
U�? Æ Ç �È É �Êg �Ë Ì Í Îm(1)Ï
Ð Ñ ÒÓ ? (Store and Forward)�@9 :�³ V
5, �(SMS).| } ~ � (E-Mail). ! " �
@(MMS)�pÔ&P9 :_´=� Õ ]�Ö ×
�Ø 9 Ù ���Ú {§Ð Ñ �? Û��@�K

� � � Ð Ñ ��@» Ü × Ý�Ó ? ÞÚ {ÛÁ

�¯ß Ú {Û�Ñ à �á Ì 9 :�â 0���

��Dª ��0ã(2)¹ º Ø 9 Ù Á�JKJ
(peer-to-peer)�����? �@����@
(Real-time)9 :�³ V5���@(IM)�p
Ô&�? Û��@D_� ]k ä « Ð Ñ ���

¢ Ú �? �Ú {Û�å�Ú {ÛÂæ Ú {�@

Á�Ú {ç è �éê ë ì í �? ÛP�@� �

? ç è �EP����ª ´��0& 
�[ \ ]�î � ³ V5���@(IM)�ï

J&ð Ïñ ò ����@9 :]�	 ó �Ë Ì

�@ô �m(1)õö ô �(page mode)I5 SIP 
(Session Initiation Protocol [1])��G H�p
Ôã(2)_÷ ô �(session mode)I5MSRP�
�G H�pÔ�§¨k l PË Ì ô ��* + e

ø f �5�)ùú 4pÔ�û ü U9 :ý þ &

�Ú ���\ �]�� �� ^k l ���@�

� [ û ü ��� � �� e � � � g 	 k l

Session Initiation Protocol
SIP�eMessage 
Session Relay Protocol 
MSRP� Ë � ��G
H�����@�� 
 ��&� � � � � � �

õö ô �e_÷ ô ��° N J�� � � � ��

�o� g � Ù 
Network Address Translation)

� \ �  � � �  
� ê � � � s � �  ��  þ ! " 4 � ê � � � s � �  ��  þ ! " 4 

s95325528@ncnu.edu.tw solomon@ipv6.club.tw  



��� � � � � � 	 
 � � 
 � �

Improving the Routing Efficiency of SIP Instant Message 

K( SIPeMSRP Ë Ì ���@4r �� #
$�5�î � ­ ÷ �W X < % && ¿ e ' � 

ü é � �( � (� e � ) � &*

 
2. � � � � 	 
� � � � 	 
� � � � 	 
� � � � 	 
  
����@9 :]��� ���´Ë Ì �

@ô ��+ �,õö ô ����@-�,_÷

ô ����@-&5� ñ ò PË Ì ô ��* +

�)pÔ0���G H& 
 
2.1 � � � � � 	 
 �� � � � � 	 
 �� � � � � 	 
 �� � � � � 	 
 � (Page Mode Instant 

Message)  
�á � ô �]�� .�? = / - =���

�@�4� 
 �z 0 �¹ º Ø 9 Ù �
� 1 <

�» �� 2 3 &�2 4 �º þ ]�5 �� a �

? �z 0 �	 6�º  .� 7 �� 
 �� �̈

. z 0 8 6� �9 & � (Pô ��SIP��G
H� RFC 3428 ]d H� MESSAGE : ; <
=���� ? 2 4 1 <���@ z 0 &

MESSAGE <=�Ô>(header) ? o] @ HÚ
{Û�o��� A \ (body)�g éBCD �?
��@ A E &�
� 1 <�� F G 2 4 �'H

 ùú I ê ��@ .7 J � K �& 

� � � � ��� � � �	� �

 
����



����



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





L=ñ ò M User1 V�? ���@N
User2 ��U4´� SIP <== O �User1 ¼
P Ï^BC���@� MESSAGE <=�?
N Proxy Server�Ò' Proxy Server Ó ? N
User2ã Q <�M User2 VK���@» R S
��T © O � �= � BC´ 2 4 �@�

MESSAGE <=��' Proxy Server Ó ? N
User1& 

 
2.2 � � � � � 	 
 �� � � � � 	 
 �� � � � � 	 
 �� � � � � 	 
 � (Session Mode Instant 

Message) 
a K(õö ô ��_÷ ô �� 2 4 1 <�

T s Ñ �=� ,_÷ -(Session)�U& &á �
U& ò VWH X �BC_÷ Y Z U & [ � \

] ���J.4´̂ e 2 4 ��_ .`� 
 �

! " z 0 &�_÷ �Ñ �a��
� 1 <�4

2 4 ��@6VÅ b �á � U& �² » �? & 
� SIP û ü �Ã Ä ]�c ­̀ ê =� ��

�@�_÷ �¼ P V? � d e�e%ãcf V

g h _÷ �éV? � & [ �e%&PQ��_

÷ ]4´ ^ e 1 <��? ����@� i j

SDP (Session Description Protocol [2])4k�
�&��­ ê Y ��_÷ ]�Ê' IETF4�
� � MSRP (The Message Session Relay 
Protocol [4]) ��G H��
� 1 <�� 
 �
��@z 0 & 

SI 
 P/� SD� P

 
����



����



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

L��ñ ò M User1U User2 l PV¹ º
MSRP � 
 ���@��User1 VÏ� � SIP 
INVITE �e%�§� SDP ]BC User1 �
MSRP a b z ��<Ý^e%�' Proxy 
Server Ó ? N User2�Ú m User2 R S SIP 
200OK ��@�§� SDP ]BC User2 �
MSRP a b z ��© O �' Proxy Server R �
N User1&M5 �
 �§­ ê UÀÝ�Ú ��
;D¼¹ º Proxy Server��Ê5¢ Ú ¹ º
MSRP�? ���@&�� n � o p ��^Ê
´�1�A B & 

 
3. SIP � � � 
� � � 
� � � 
� � � 
 �������� 
_÷ q Z G H(Session Initiation 

Protocol�, r SIP [1])�' IETF  ü 9 s 4
t H���=Ì , - � u v �# ��G H��

(­ ê . w L U g h  ! " �_÷ (Session)�
cm�s ��_÷ .��| � &̄� OSI (Open 
System Interconnection)(x * + ] y (_÷
x � z d G H& 

SIP�=� ³ ��(Client-Server)* + �M
� { Û(Client)� �e%(Request)��Ø 9 Ù Û
(Server){�e%Ý�_Å j | } ~ M�? �
R 8(Response)N� { Û& 

 
3.1 SIP � �� �� �� �  

� SIP û ü �Ã Ä ]�H X �� � � � �
BC User Agent(UA).Location Server.
Registrar Server.Proxy ServerU Redirect  
Server&5� ñ ò ù� � � � � [ ø f & 

User Agentm�=� g Ûä « � � � � �



��� � � � � � 	 
 � � 
 � �

Improving the Routing Efficiency of SIP Instant Message 

e%(Request)���­ ê Á g h  ! " _÷ �
¨�? �Ú { ! " z 0 &User Agent Å ¡ �
� g � User Agent Client(UAC)U User Agent 
Server(USA)Ë Ì � � &UAC � � � � e%
(Request)5�Ü × R 8(Response)�� UASé
� � � Ú {e%(Request)U � � R 8
(Response)&�	 �=�  ! " _÷ ­ ê º þ
]�UA$V© � � � á Ë Ì � � & 

Location Serverm�=� z 0 � ���Ñ
� 
� 1 �o� z ��cmURL.IP Address&
M UAVÑ à z 0 ��¼ P V¹ º Proxy 
Server.Registrar ServerÁ Redirect Server�»
Ñ à Location Server]�z �& 

Registrar Serverm� � Ú { REGISTERe
%(Request)�§¨� F UA� Location Server
Á�)� z 0 � �o� z �& 

Proxy Serverm � � Ú { UAÁ�)�
Proxy � ? �e%(Request)�§Ó ? �)�W
�& 

Redirect Serverm � � Ú { UAÁ�)�
Proxy � ? �e%(Request)�§¨ R �
Redirection R 8(Response)� @ ��e%
(Request)8ï F� ? Þ � Ü & 

��� Ø 9 Ù ]�[ \ ³ V^ñ ò e

Proxy Server a b <û ü &L�4�� Proxy 
Server� � [ û ü ��& 


����� � �
� � �

� �� � � �
� � �

� � �
� �	� �  !" � � �  #%$ &  �

���� ���� Proxy Server � � � �� � � �� � � �� � � �  
M UA1V d e UA2 ­ ê  ! " _÷

��UA1_� � Request§�Þ Proxy Server�
Ò' Proxy Server^�e%Ó ? Þ UA2��
UA2_ � | } R S Response�© O �' Proxy 
Server^ Response Ó ? N UA1&P� 5 �­
ê UÀ� UA1U UA2;Ê5¢ Ú   ¡  ! "
z 0 ��# & 

 
3.2 SIP Message Format 

SIP�� �\ � (Text-based)����  ¡
� ��� Y � � � ( HTTP G H�
 � �@A
E � � �� � , - � ò � �>a K<� ú � �

� � � � & 

SIP message g �� � ��m � =¡ ��
Ô���@(message)� RequestÁ Response
� Start-line.<Ý�U� n¡ �Message 
Header��k� session�z �.� Ý � �

� SDP�k� ! " z ��Message Body&
cL� 4�& 

 
���� ���� SIP message � �� �� �� �  

 
3.2.1 SIP Request 

� RFC3261H X � � Ì D© ��æ �B
C REGISTER(�   ).INVITE(d e).ACK(V
¡).BYE(g h ).CANCEL(à ¢ ).
OPTIONS(o £ )�Ê5� � 
� 1 � �e%&
�Ô=]¤��á � � �æ 5�
���æ

���& 
���� ���� SIP Request 

�æ  ñ ò  
REGISTER �   
� 1 �o�z � 

INVITE d e�­ ê _÷  
ACK K INVITE » � g �V¡ 
BYE & [ =� � Ñ ��_÷  

CANCEL à ¢ ¥ ' ­ ê �_÷  
OPTIONS ¦ Y § =�� ¨ ©f ª  

 
3.2.2 SIP Response 

K(D© � « � Á�e%� & f TH X

�D© � R 8��Ô�]¤� � Ì R 8�@�

g � 5�4pÔ�¬ X &­cm200 OK�Ô
��@� 
 �ø Á�K�Ú � d e� R 8�

@& 
���� ���� SIP status codes 

Ì �  ® ­ 
1XXmProvisional 100  Trying 

180  Ringing 
2XXmSuccess 200  OK 

3XXmRedirection 301  Moved 



��� � � � � � 	 
 � � 
 � �

Improving the Routing Efficiency of SIP Instant Message 
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�Ë Ì e%(request)�g 	� SEND.
REPORT& 

 
4.1.1 MSRP SEND Request 

���? F G ��@Á��@]�=�

�& 

 
���� :::: MSRP SEND 
 � ; <
 � ; <
 � ; <
 � ; <  

L) ñ ò � SEND Request��@ A E �
)] To-PathU From-Path g 	� SDP�@]
5 �4
��MSRP URL�Ê�� é 	=�
MSRP�@4 y �_÷ ãMessage-ID�� é 	
© =� _÷ ]ù� MSRP�@ãSuccess-Report
U Failure-Report�� × ò � ê VÚ � Success 
reportU Failure reportãConnect-Type��Ô
��MSRP�@4 y �MIME Í Î& 
 
4.1.2 MSRP REPORT Request 

��� K Ï� � �? ��@ Ì Î�M

SEND request��@]C´ Success-ReportÁ

Failure-Report��REPORT request;_� ?
�&*

 
���� ==== MSRP REPORT 
 � ; <
 � ; <
 � ; <
 � ; <  
Lë ñ ò � Report Request��@ A E �

)] Status�� × ò SEND request� R S p
�& 
 
4.2 SIP and MSRP � � � �� � � �� � � �� � � �  

M
� 1 V­ ê MSRPUÀ��õö Û
VÏ
� INVITE�æ �¨� SDP A E ]C
´MSRP�a b ^ n�� Ý¹ º Proxy Server
^e%Ó ? � Ð ãQ <�M
�1 D V g h U

À��ée=½ �� � g h a © �
� BYE
�æ �© O ¹ º Proxy Server^e%Ó ? NK
�& 

 
���� >>>> SIP ? @? @? @? @ MSRP *� � 0 1*� � 0 1*� � 0 1*� � 0 1  
�Lì ]ñ ò �
� SIP�­ ê e g h

MSRPUÀ�) \ ] c�m 
(1) ð ÏUA1 � � INVITEKUA2 ? �MSRP
UÀ� d e& 

(2) p× Ø 9 Ù (Proxy Server){� INVITE
Ý�_^��@Ó ? N UA2& 

(3) M UA2 Ú � UA1� d eÝ�_ R S 200 
OK�UA1{� R S Ý�Ê5í % K�Ú
� d e& 

(4) P��UA1_Ò� � ACKN UA2 » � Ý
�V¡& 

(5) UA2{�� Ý�V¡Ý� 5 �;Ê­ ê
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MSRPUÀ�Æ Z � �MSRP � a � 
 �
��@& 

(6) MUA1V & [ MSRPUÀ��_� �BYE
N UA2& 

(7) UA2{� & [ �@Ý�_ R S 200 OKN
UA1�Ô� © ¬ & [ UÀ& 

(8) UA1{� R S Ý�5 � F � & [ MSRPU
À& 

 
5. SIP/MESSAGE ���� MSRP � �� �� �� �  

���]�k l 'õö ô ��? ���@

� SIP/MESSAGE�Pô �V¹ º ]k ä « »
Ó ? ¨� .�? ��@6�ùú I ê �� Ý§

Âb í 0ã�5_÷ ô ��? ���@�

MSRP�é��
� 1 <�­ ê =� _÷
(session)�U& �5�)�� 
 �@&Ë Ì ô
��° N J � �c�& 

 
���� >�>�>�>� � 	 
 � *A B� 	 
 � *A B� 	 
 � *A B� 	 
 � *A B  

cLì =4�� UA1U UA26 � �ùú
ç Proxy Server F � �   e%& î 
 UA1U
UA2 © ��© =� Wï (Area 1)]�� Proxy 
Server C �� § =� Wï (Area2)�M UA1U
UA2V
�õö ô ��? ���@��6¼
P Ï^�@? N Proxy Server�Ò' Proxy 
Server Ó ? NK�&cP=��'( ð ? �n
� �̧Å r � ß Bñ ç �¨ ß B�'�� n T

D�� 1 Ù ã Q <��_÷ ô ��? ���

@�Ê5 ò 
� 1 ��@ ó JKJ�� 1�n

�? �© � Ç Ê5ô õ Proxy Server� � ö & 

 
���� >�>�>�>� SIP/MESSAGE 
 � ; <
 � ; <
 � ; <
 � ; <  

§ Q�cLì �4��á Ë � �@ A E 6

�'© =� 
� 1 �SIP/MESSAGE5õö ô
���? ���@N © =� K Ë &)]á Ë �

�@ A E �È 	É � â À ã �����\ � �

@ A E �D© ��� SIP header���6�a
© �&5á Ë � �@ A E �¾ ��? =�

12Bytes��@�) SIP header�¸¼�
353Bytes�^£ �4`�? ����@� 30
÷&á �a M 3 � ø Q � ö 
overhead�ùE
P�å�_÷ ô ��? ���@�;Ê5 � �

ô ú � � û � ��? á ¯ ü �@� ø Q � ö & 
 

6. NAT 
� Internet��]���W X IPv4o�D

¶ �Y Z��	 _­ ê ��o� Ó 3 (Network 
Address Translation�, r NAT [5])c d &� A
���]
� ý ´��o�(Private IP 
address)��º NAT�KQ����éþA �
o� Ó 3 �� Æ ���o�(Public IP address)
��s ���
� 

NAT ³ Vg �� Ì � Í m � Î NAT.�
Î NAT.��o���Ã Ó 3 (Network 
Address Port Translation�, r NAPT)& 

� Î NATm)* + � , - �)A ���
]� � ³ c 6_K8�Q���]�� Æ �

�o�& 
�Î NATm�Q���]H X =U¾ �

� Æ ��o��Ö ��Îg � ��æ � � �A

���]�³ c & 
��o���Ã Ó 3 (NAPT)m ò A ��

��³ c À �© =� KQ�� Æ ��o�§

5D© ��Ã�» ï 	& 
)]��o���Ã Ó 3 (NAPT)�� 	

� 
��=Ì Ó 3 ����[ ¿ \ ]T�
�

P � Í ��Å � o p ��Ã�D© � ´ � Ì g

	m 
(1) Full Cone NATm�=� A �� IPo�K
8�© =� Q�� IPo�U��Ã�EP
Ê à 'PQ�� IPo�U��ÃK A �
� IPo�   ¡ 
 �& 

Client
I P 10.0.0.1
P o r t 21

N A T
I P 202.123 .211.25
P o r t 123 4 5

Co m p u ter  A
I P 222.111.9 9 .1
P o r t 20202

Co m p u ter  B
I P 222.111.8 8 .2
P o r t 10101  

  

Proxy Server 

UA2 

UA1 

Area 1 Area 2 
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���� >�>�>�>� Full Cone C DC DC DC D  
cLì �4��M client ? ß BN

computer A��NAT_g � port 12345N port 
21&P��4´�ú Q� ��� ß B�D¿ �
�ú computer AÁ computer B�É V����
Ã� NAT� port 12345�6_�' NAT ? N
port 21& 
(2) Restricted Cone NATm�=� A �� IPo
�K8�© =� Q�� IPo�U��
Ã�>� A �� IPo�¼ P ÏK��Û�
? z 0 ���Û� Ê5 à 'Q�� IPo�
U��Ãe A �� IPo� » 
 �& 

�
���� >�>�>�>� Restricted Cone C DC DC DC D  

cLì � 4��M client ? ß BN
computer A��NAT_g � port 12345N port 
21&P���ú computer A   � NAT� ß B�
6_�' port 12345 ? N port 21�>�
computer B4�? � ß B;_� NATN 	 
 & 
(3) Port Restricted Cone NATmU Restricted 

Cone NAT�È 	�(O �KQ�� IPo
�´ � d Q Ç j ���Ã� � d & 

�
���� >&>&>&>& Port Restricted Cone C DC DC DC D  

cLì � 4��M client ? ß BN
computer A � port 20202��NAT_g � port 
12345N port 21&P���ú computer A �
port 20202   � NAT� ß B�6_�' port 
12345 ? N port 21ã>� computer A � port 
303034�? � ß Bé_� NATN 	 
 & 
(4) Symmetric NATmU� ² Ë Ì NAT � � È
	;��� m ��Û� IPo�U��Ã�
D© �4K8�Q� IPo�U��Ã;_
D© & 

�
���� >2>2>2>2 Symmetric NAT C DC DC DC D  

cLì � 4��M client ? ß BN
computer A � port 20202��NAT_g � port 
12345N port 21ã? ß BN computer B � port 
10101��NAT_g � port 45678N client�
port 21&P���ú computer A (port 20202)
? � port 12345� ß B�Ê�' NAT ? N port 
21ã>�' computer B (port 10101)4�? �
© O port 12345� ß B�é_� NAT 	 
 &
Computer B¼ P ? � § =� 
 y � port 
45678� � Ê�' NAT Ò VW ? N client& 

�
6.1 SIP � �� �� �� � E FE FE FE F NAT *G H*G H*G H*G H  

� � NAT� � � ��o�D ¶ �Y Z�
>�� � H  � � Ü 5� � � �>�Tr ��

= ¯ Y Z&)³ V�Y Z� A �³ c 
� ý ´

��o�(Private IP address)�
 � � ¯ 8�þ
�Âæ �ø eQ���­ ê UÀ&­cSIP �
�º ��o®Ó 3 (NAT)��_� � Âæ R ¹
NAT�Y Z�³ V� � � �(m 
(1)SIP USDP ��@ A E ]6BC ú � ��
�o���á � ��o���º ��o®Ó 3

(NAT)Ý�Êf � �Âæ Ñ à ÁDÑ �K8�

 � Q���Âæ R 8& 
(2) SIP �	 
�â H���Ã(5060)�>RTP 
4
����Ã�' 5 �SDP�Î
 �X
H�Âæ « Ïä H& 

�� ´ H  R SNAT��æ � � ��)]
STUN.TURN6¼ P ´SIP ä « � ¨ ©�� Ê
5 � � û ü & 
 
6.1.1 STUN 

Simple Traversal of UDP Through NAT�
, r STUN [7]��Client/Server * + ���G
H&)]client�o(NAT A ��SIP UA�
serveré� � �Q����&MclientVí % K
8�Q�IPo�e��Ã��_�a © ��·
IPo�U��Ã ? ß BNSTUN server�'
server ì í P ß B4K8�Q�IPo�e��
Ã�¹ º PG HÊò SIP UAí % NAT4g �
�KQIPo�U��Ã&*



��� � � � � � 	 
 � � 
 � �

Improving the Routing Efficiency of SIP Instant Message 

STUN�@Êg �Binding RequestU
Binding ResponseË Ì &)]Binding Request
�V%í % A �clientKQ�IPo�U��
Ãã�Binding Response�'server R 8�ì í
A �clientKQ�IPo�U��Ã& 

'%( ) * ( ),+
-/. 0 1 . 2 3

' ( ) * ( )4+
-/. 2 5 6 ) 2

.

798 :	;
< = 8 >? @ @/A B

 
���� >5>5>5>5 SIP/Register � � 0 1� � 0 1� � 0 1� � 0 1  

cLì (4��MA � SIP UAV� � SIP 
REGISTER�@N Proxy Server » �   e%
��V5 STUN c d Ï� � Binding Request
��@ãSTUN Server{�Ý�_ R 8 Binding 
Response��@�ì í A � SIP UAKQ� IP
o�U��Ã& A � SIP UA í % Ý�_? �
REGISTER�e%�@N SIP Server��¨�
�@ A �Contact ? o_� w L �)Q� IPo
�e��Ã& 
 
6.1.2 TURN 

Traversal Using Relay NAT�, r TURN 
[8]��
�Relay���R SNAT�)�æ U
STUNa � �6� ò A ����SIP UAí % K
Q�IPo�e��Ã&È 	�(TURN4 � �
��TURN Server�IPo�e��Ã�EP A
�SIP UA4� �� ß B6V�'TURN 
Server Ó ? � Ð �á Ì ��Ê5W X STUNÂ
æ R SSymmetric NAT�Y Z& 

 
���� >:>:>:>: SIP/Register � � 0 1� � 0 1� � 0 1� � 0 1  

cLì ) 4��MA � SIP UAV? � ß
B��VÏU TURN Server ­ ê UÀ&<ÝV
? �Q�� ß B6_�' TURN Server Ó ?
� Ð ��Q�� ß BT_Ï? N TURN 
Server�Ò' TURN Server^ ß B Ó ? NA �
SIP UA& 
 
6.2 MSRP I JI JI JI J E FE FE FE F NAT *G H*G H*G H*G H  

'(MSRPT�à ' SIP�­ ê UÀ�E
P�� SIPÂæ R ¹ NAT�Y Z��PT_
� � &��á � î � � � � � MSRP
���
T�F�R S NAT�Æ Ç IICE& 

 
6.2.1 ICE 

� ��UÀ­ ê (Interactive Connectivity 
Establishment�, r ICE [9])�' IETF�
MMUSIC  ü 9 s 4 Æ � �&�§D�=�
- =���G H���=� ã * �^ùÌ R S

NAT�Æ Ç ~ � WG � �= Y & 
ICEH X ��=Ì × Ø Ù ��æ �
 SIP 

UA f ° VH 5 �<�Ñ ��� � =Ì � Í �
NAT�§¨VH=U¾ Ê�(UÀ� IPo�& 

M=� ª « ICE ø f �� · Û �  e�
�Û­ ê UÀ��ð Ï_Ï� � STUNe
TURN¯c d ��� · Û{Õ  � Êf UÀ�
IPo��§�[ WK! ¯ o�   ¡ � ®�o p
)]Ê5ç� · Û�ø ­ ê IPUÀ�o�&
ICE�° J;�f ° � =á ¯ UÀ� IPo
��§ " Êf 5� 1� n ­ ê Þ��Û�U

À& 

 
���� >=>=>=>= ICE � � 0 1� � 0 1� � 0 1� � 0 1  

�Lì ë ]ñ ò � ICEV� 5 �­ ê U
À�û ü ý þ �)\ ] c�m 
(1) UA1_¹ º STUNÁ TURN�{Õ 4´
Êf UÀ� IPo�& 

(2) Ú m UA1_? =�� # $ �o�ÔN
STUN Server�� Ý STUN Server_Å � o
�Ô�? �@N UA2& 

(3) UA2_þ�@]� =� IPo�� �STUN
e%N STUN Server& 

(4) UA1{� STUNe%Ý�_ R S �@N
UA2& 

(5) UA2{� R S Ý�_�á ¯ IPo�] %
� UA1U UA2Ê5­ ê UÀ�o�& 

(6) � Ý� �o�Ô]# $ � 3 � IPo��
  ¡ UÀ& 
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7. � �� �� �� �  
�[ & ¿ \ ]�î � k l �����	 ó
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(session mode)&'(5 SIP/MESSAGE   ¡ õ
ö ô ����? ���@¼ P �']k ä « »

Ó ? �� n �	 _�¸�á ��E Å 
 ß Bñ

ç ¨�A f �T�È &î � �[ \ ]g h �F

���G HMSRP�5_÷ ô ���? ÛUÚ
{Û<�¢ Ú » �����L M �õö ô ��

N JQ� Ç � � ô ú D¼V� header 
overhead& 

5 SIP� � ' ������R S NAT�
Y Z��� ª ´= ¯ W X �æ �)] STUN�
Æ Ç Ê��W X � � Ì NAT � Í mFull 
Cone.Restricted Cone.Port Restricted Cone&
��W X STUNÂæ R S Symmetric NAT�
Y Z�� ��F�Æ Ç ITURN& 

�` KMSRP�R S NAT�W X �æ �
î � �[ \ ]� �8 ( Ö � ICE�& � STUN
U TURN o �� 1�UÀ��5�? ���
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�� ± ² �� SIP UA6É ¨ ©õö ô �
����ISIP/MESSAGE&³ V� ) E�(
' f W X R S Symmetric NAT�Y Z�EP5
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�
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UA��M]^j � MSRP��G H�2 � )
8�0�ò 
� 1 f ° o p V
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õö ô ���? ���@&PQ� Ç Vj �
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