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Digital Communications II: 
IPv6

5LFKDUG�%ODFN
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Outline

:KDW�LV�ZURQJ�ZLWK�,3Y�
6RPH�,3Y��WHFKQRORJ\

.H\�GLIIHUHQFHV�LQ�,3Y�
%DVLF�IDFWV
3OXV�IDFWV�WR�XQGHUVWDQG�«
%DVLF�3ULQFLSOHV
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Problems with IPv4

$GGUHVV�VSDFH�UXQQLQJ�RXW
��ELWV��SRRU�GHQVLW\��JURZWK
0RELOH�3KRQHV

5RXWHLQJ�WDEOHV�JHWWLQJ�WRR�ELJ
&RUH�URXWHUV�DUH�GHIDXOW�IUHH
1HHG�DQ�HQWU\�SHU�QHWZRUN
,QVXIILFLHQWO\�KLHUDUFKLFDO

'LIILFXOW\�RI�FRQILJXUDWLRQ
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IPv4 Address structure

��� PHDQV�RQO\�WZR�PLOOLRQ�RUJDQLVDWLRQV�DQG�
FRUH�URXWHUV�QHHG�WR�NQRZ�DERXW�WKHP�DOO

Host0 Network

1 7 24

Host

8

Class A
Allocation

Class C
Allocation

Host

16
Class B
Allocation 10 Network

2 14

110 Network

3 21
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Workarounds with IPv4

5)&�����SULYDWH�QHWZRUN�DGGUHVVHV
�����������������������������

&,'5��FODVVOHVV�LQWHU�GRPDLQ�URXWHLQJ�
7RR�OLWWOH�WRR�ODWH���&RQVLGHU�-$1(7�
� 6LQJOH�$6����������GLIIHUHQW�URXWHLQJ�HQWULHV

6WLOO��������URXWHLQJ�HQWULHV��VHH�S���

1$7
'+&3
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DHCP in one slide

$YRLG�VWDWLF�,3�
FRQILJXUDWLRQ
$VVLJQ�G\QDPLFDOO\

+RVWV�UHTXHVW�GHWDLOV
,GHQWLILHG�E\�//�DGGUHVV

6HUYHU�UHSOLHV
,3�DGGUHVV�DQG�PDVN
'HIDXOW�URXWHU
'16�VHUYHUV
(WF�

,3�DGGUHVV�RQ�OHDVH
&OLHQW�UHQHZV

1DPLQJ�3UREOHPV
%RWK�'16�DQG�6$3
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NAT in one slide

'+&3�1$7� �³,QWHUQHW�
FRQQHFWLRQ�VKDULQJ´

1$7�ER[�LV�JDWHZD\
,W�KDV�D�UHDO�DGGUHVV
,WV�DGGUHVV�JHWV�
VKDUHG

7UDQVODWHV�
�ORFDO�SRUW���LWV��SRUW¶�
0DLQWDLQV�D�PDSSLQJ
+DV�WR�XQGHUVWDQG�
VRPH�SURWRFROV��IWS�

$OVR�$33�OHYHO�UHOD\
:HE�SUR[\���FDFKH

1DPLQJ�SUREOHPV
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Advantages of IPv6

(QRUPRXV�DGGUHVV�VSDFH������ELWV
6WULFW�WRSRORJ\�EDVHG�DOORFDWLRQ
0RUH�VFDOHDEOH�URXWHLQJ
(DVLHU�FRQILJXUDWLRQ
%HWWHU�VHFXULW\
���\HDUV�RI�H[SHULHQFH
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Problem 1: Peer-to-peer
RTP audio example

:LWK�1$7�
1HHG�WR�OHDUQ�WKH�DGGUHVV�³RXWVLGH�WKH�1$7´
3URYLGH�WKDW�DGGUHVV�WR�SHHU
1HHG�HLWKHU�1$7�DZDUH�DSSOLFDWLRQ��RU�DSSOLFDWLRQ�
DZDUH�1$7
0D\�QHHG�D�WKLUG�SDUW\�UHJLVWUDWLRQ�VHUYHU�WR�
IDFLOLWDWH�ILQGLQJ�SHHUV

Home LAN Internet

3�

NAT Home LAN

3�

NAT
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Solution 1: Peer-to-peer RTP 
audio example

:LWK�,3Y��
-XVW�XVH�,3Y��DGGUHVV

3� 3�

Home LAN InternetHome
Gateway Home LANHome

Gateway



27/11/00 11

Problem 2: Multiparty
Conference Example 

:LWK�1$7��FRPSOH[�DQG�EULWWOH�VRIWZDUH�
��$GGUHVVHV��LQVLGH�DQG�RXWVLGH
3��SURYLGHV�³LQVLGH�DGGUHVV´�WR�3���³RXWVLGH�DGGUHVV´�
WR�3�
1HHG�WR�UHFRJQL]H�LQVLGH��RXWVLGH
3��GRHV�QRW�NQRZ�RXWVLGH�DGGUHVV�RI�3��WR�LQIRUP�3�

3� 3�

3�
Home LAN InternetNAT Home LANNAT
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Solution 2: Multiparty IPv6
Conference Example

:LWK�,3Y��
-XVW�XVH�,3Y��DGGUHVVHV

3� 3�

3�
Home LAN InternetHome

Gateway Home LANHome
Gateway
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What does an address look like

����ELWV�EURNHQ�XS�LQWR����ELW�JURXSV
(DFK����ELW�JURXS�ZULWWHQ�LQ�KH[
1R��[��UHPRYH�OHDGLQJ�]HURV
*URXSV�VHSDUDWHG�E\�µ�¶�FRORQ

$�VLQJOH�UXQ�RI����HQWULHV�HOLGHG�ZLWK���
/DVW�WZR�JURXSV�DOORZ�,3Y��QRWDWLRQ
+HDY\�XVH�RI�SUHIL[�µ�¶�QRWDWLRQ
���������������D� ����
�������H���������� IH�������
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Topology-based allocation

1HWZRUN�6HUYLFH�3URYLGHUV�JHW�DOORFDWLRQV�
IURP�UHJLVWULHV
%DFNERQH�URXWHLQJ�WDEOHV�DUH�VPDOO

163V PDNH�DOORFDWLRQV�WR�,63V
,63V�KDYH�VPDOO�URXWHLQJ�WDEOHV

,63V�PDNH�DOORFDWLRQV�WR�FRPSDQLHV
$GGUHVVHV�GHSHQG�RQ�VHUYLFH�SURYLGHU
0D\�KDYH�WR�FKDQJH�DGGUHVVHV�ZLWK�SURYLGHU�
0XOWL�SURYLGHU�VLWHV�QHHG�UHVHDUFK



27/11/00 15

IPv6 Address structure

FP 001 TLA

HostFP TLA NLA SLA

3 13 8 24 16 64

HostNLA SLA

3 13 6 13 16 64

Public Topology

13

Network Portion

General
Deployment

Initial
Deployment

FPFP Format Prefix Format Prefix 

TLATLA Top Level AggregateTop Level Aggregate

NLANLA Next Level AggregateNext Level Aggregate

SLASLA Site Level AggregateSite Level Aggregate
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More scalable routeing

7KHUH�DUH�PRUH�QHWZRUN�ELWV
%XW�DQ\�URXWHU�KDV�RQO\�WR�ORRN�DW�D�IHZ
8VXDOO\�RQO\�RQH�RI�7/$�RU�1/$�RU�6/$

&RPSDUH�-$1(7�DJDLQ
2QH�7/$�IRU�-$1(7
2QH�1/$�SHU�LQVWLWXWLRQ
,QVWLWXWLRQ�XVHV�6/$�OLNH�FXUUHQW�³VXEQHWV´
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Packet Differences

'HVLJQHG�WR�EH�HDVLHU�RQ�URXWHUV
+HDGHU�LV�IL[HG�VL]H
1R�IUDJPHQWDWLRQ�DW�URXWHUV

([WHQVLRQ�KHDGHUV
(LWKHU�IL[HG�VL]H�RU�KDYH�RZQ�OHQJWK

Base
Header

Extension
Header 1

Extension
Header N

Data…
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Base Header &RPSDUH�ZLWK�
,3Y���SDJH���
%LJJHU
6LPSOHU

([WHQVLRQ�IRU�
DQ\WKLQJ�HOVH

vers class
length next hop lim

flow label

Source Address

Destination Address
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Extension Headers

,QFOXGHG�LQ�VSHFLILF�RUGHU
+RS�E\�+RS
'HVWLQDWLRQ��IRU�LQWHUPHGLDWHV�
5RXWLQJ
)UDJPHQW
$XWKHQWLFDWLRQ
(QFDSVXODWLQJ�6HFXULW\�3D\ORDG
'HVWLQDWLRQ��IRU�ILQDO�GHVWLQDWLRQ�
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Path MTU discovery

5HFRPPHQGHG�LQ�,3Y�
1HFHVVDU\�LQ�,3Y�
5HOLHV�RQ�³WRR�ELJ´�,&03
$QRWKHU�H[DPSOH�RI�³VRIW�VWDWH´
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IPv6 Neighbour Discovery

5HSODFHV�$53��,&03�UHGLUHFW�HWF�
8VHG�IRU�
5RXWHU�GLVFRYHU\
3DUDPHWHU�DQG�SUHIL[�GLVFRYHU\
$GGUHVV�UHVROXWLRQ
$GGUHVV�DXWR�FRQILJXUDWLRQ

6HQG�1HLJKERXU�VROLFLWDWLRQ�IRU�««�«[�\]
WR�II������II�[�\]
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Address auto-configuration

5RXWHU�DGYHUWLVHV�SUHIL[������
0DFKLQHV�FKRVH�DQ�DGGUHVV�XVLQJ�0$&
/RRN�IRU�GXSOLFDWH�EHIRUH�XVLQJ
6HQG�1HLJKERXU�VROLFLWDWLRQ�IRU�LQWHQGHG�DGGU

$OVR�KDYH�OLQN�ORFDO�DGGUHVVHV��IH�����
3RVVLEOH�SULYDF\�FRQFHUQV
$Q�DGYDQWDJH�WR�1$7�DIWHU�DOO"
:RUN�RQ�DQRQ\PRXV�DGGUHVVHV
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Problem 3: Ad-hoc networking
,3Y���PHGLD�ORFN������VHF�
7U\�'+&3
:DLW�IRU�WLPHRXW
6HOHFW�/LQN�/RFDO�DGGUHVV
� )URP�����������
� 6HH�GUDIW�LHWI�]HURFRQI�LSY��OLQNORFDO

&RQIOLFW�GHWHFW

,3Y���PHGLD�ORFN�����VHF�
&RQILJXUH�XVLQJ�0$&
&RQIOLFW�GHWHFW
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IPv6 on Ethernet (802.2)

1HZ�(WKHUQHW�W\SH���[��GG�
,3Y��PXOWLFDVW�SDFNHWV�))««��Z[�\]
VHQW�WR�(WKHUQHW�������Z�[�\�]
$XWR�FRQILJXUDWLRQ�IURP�(WKHUQHW�DGGUHVV

II IH

[RU�

: : :
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Transition Mechanisms

7XQQHO�,3Y��RYHU�,3Y���VHH�S���
6WDWLF�&RQILJXUHG�WXQQHOV
(VSHFLDOO\�E\�,63V�DQG��ERQH
7XQQHO�EURNHU�VHUYLFH

�RYHU�
8VH�DQ�,3Y��PXOWLFDVW�HQDEOHG�FORXG�DV�D�
VLQJOH�,3Y��OLQN

�WR�
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6to4 Address allocation

6WDWHOHVV�WXQQHO�RYHU�WKH�,3Y��QHWZRUN
$VVXPH�,3Y��DGGUHVV�RI�³ORZHU�OD\HU´
(QWLUH�FDPSXV�ILWV�EHKLQG�RQH�,3Y��DGGUHVV
1R�GHSHQGHQFH�RQ�,3Y��FRUH

2002 IPv4 HostSLA

16 32 16 64

Network Portion

6 to 4
Deployment
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Pure “Version 6” InternetPure “Version 6” Internet

Original “Version 4” InternetOriginal “Version 4” Internet

6to4 Site6to4 Site 6to4 Site6to4 Site

A picture of 6to4



Mobile IP

(DFK�PRELOH�KRVW�
+DV�D�XQLTXH�SHUPDQHQW�DGGUHVV
$GRSWV�D�³KRPH�DJHQW´�RQ�KRPH�QHWZRUN
6HQGV�ORFDWLRQ�XSGDWHV�WR�DJHQW�
$FTXLUHV�³FDUH�RI�DGGUHVV´�RQ�IRUHLJQ�
QHWZRUNV

+RPH�DJHQW�
,QWHUFHSWV�SDFNHWV�LQWHQGHG�IRU�PRELOH�KRVW
)RUZDUGV�WR�PRELOH�KRVW¶V�FDUH�RI�DGGUHVV
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Mobile IPv6

/HVV�FRPSOH[�WKDQ�0RELOH�,3Y�
5HTXLUHV�12�(;75$�)81&7,21$/,7< LQ�RII�VLWH�
URXWHUV

5HXVHV�PDQ\�VWDQGDUG�,3Y��VHUYLFHV
,PSURYHG�VXSSRUW�IRU�ORZ�ODWHQF\�KDQGRII
6WDWHOHVV�$GGUHVV�&RQILJXUDWLRQ

)DVW�FRQYHUJHQFH�WR�RSWLPDO�URXWH
,PSURYHG�VHFXULW\�DXWKHQWLFDWLRQ�
PHFKDQLVPV
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‘cell’ B

Problem 4: Move 
from “cell” to “cell”

,3Y��
7HOO�VHUYHU�
3DFNHWV�DUH�UHOD\HG�
WKURXJK�WKH�VHUYHU

3�

3�

‘cell’ A

Internet

5HOD\
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‘cell’ B

Solution 4: Move from “cell” to 
“cell” with IPv6

,3Y��
7HOO�VHUYHU���SHHU
3DFNHWV�WDNH�GLUHFW�
SDWK

3�

3�

‘cell’ A

Internet

5HOD\
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Where to Get More Information

KWWS���ZZZ�PLFURVRIW�FRP�ZLQGRZV�����OL
EUDU\�WHFKQRORJLHV�FRPPXQLFDWLRQV�
KWWS���PVGQ�PLFURVRIW�FRP�GRZQORDGV�VGN
V�SODWIRUP�WSLSY��DVS
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The End
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Overview 

*LYH�WKH�ELJ�SLFWXUH�RI�WKH�VXEMHFW
([SODLQ�KRZ�DOO�WKH�LQGLYLGXDO�WRSLFV�ILW�
WRJHWKHU

Text

Text
Text

TextText

Text

Text
TextText


