
%9&3��¾�����

%9&3%9&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�333�%DQ\DQ�9,1(6�&RQWURO�3URWRFRO��%9&3��LV�UHVSRQVLEOH�IRU
FRQILJXULQJ��HQDEOLQJ��DQG�GLVDEOLQJ�WKH�9,1(6�SURWRFRO�PRGXOHV�RQ�ERWK
HQGV�RI�WKH�SRLQW�WR�SRLQW�OLQN��%9&3�XVHV�WKH�VDPH�SDFNHW�H[FKDQJH
PHFKDQLVP�DV�WKH�/LQN�&RQWURO�3URWRFRO��/&3��

7KH�IRUPDW�RI�WKH�%9&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 byte variable

%9&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�%9&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�%9&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG
'DWD�ILHOGV�

'DWD'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�
7KH�IRUPDW�RI�WKH�%9&3�FRQILJXUDWLRQ�RSWLRQV�LV�DV�IROORZV�

Type Length Data

%9&3�FRQILJXUDWLRQ�RSWLRQV



�����½��333�6XLWH

7\SH

2QH�E\WH�LQGLFDWLRQ�RI�WKH�W\SH�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�
� %9�16�573�/LQN�7\SH�
� %9�)53��IUDJPHQWDWLRQ�SURWRFRO��
� %9�573�
� %9�6XSSUHVV�%URDGFDVW�

/HQJWK

/HQJWK�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�LQFOXGLQJ�WKH�W\SH��OHQJWK�DQG�GDWD�ILHOGV�

'DWD

9DOXH�RI�WKH�GDWD�ILHOG�



&&3��¾�����

&&3&&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�&RPSUHVVLRQ�&RQWURO�3URWRFRO��&&3��LV�UHVSRQVLEOH�IRU�FRQILJXULQJ�WKH
GDWD�FRPSUHVVLRQ�DOJRULWKPV�RQ�ERWK�HQGV�RI�WKH�SRLQW�WR�SRLQW�OLQN��,W�LV
DOVR�XVHG�WR�VLJQDO�D�IDLOXUH�RI�WKH�FRPSUHVVLRQ�GHFRPSUHVVLRQ�PHFKDQLVP
LQ�D�UHOLDEOH�PDQQHU��&&3�XVHV�WKH�VDPH�SDFNHW�H[FKDQJH�PHFKDQLVP�DV�WKH
/LQN�&RQWURO�3URWRFRO��&&3�SDFNHWV�FDQQRW�EH�H[FKDQJHG�XQWLO�333�KDV
UHDFKHG�WKH�1HWZRUN�/D\HU�3URWRFRO�SKDVH��&&3�SDFNHWV�UHFHLYHG�EHIRUH
WKLV�SKDVH�LV�UHDFKHG�DUH�GLVFDUGHG�

7KH�IRUPDW�RI�WKH�&&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

&&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�&&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�
�� 5HVHW�5HTXHVW�
�� 5HVHW�$FN�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�&&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG�'DWD
ILHOGV�
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'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�
7KH�IRUPDW�RI�WKH�&&3�FRQILJXUDWLRQ�RSWLRQV�LV�DV�IROORZV�

Type Length Data

&&3�FRQILJXUDWLRQ�RSWLRQV

7\SH

2QH�E\WH�LQGLFDWLRQ�RI�WKH�W\SH�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�
� 28,�
� 3UHGLFWRU�7\SH���
� 3UHGLFWRU�7\SH���
� 3XGGOH�-XPSHU�
�� +HZOHWW�3DFNDUG�33&�
�� 6WDF�(OHFWURQLFV�/=6�
�� 0LFUR6RIW�33&�
�� *DQGDOI�)=$�
�� 9����ELV�&RPSUHVVLRQ�
�� %6'�/=:�&RPSUHVV�
�� /=6�'&3�

/HQJWK

/HQJWK�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�LQFOXGLQJ�WKH�7\SH��/HQJWK�DQG�'DWD
ILHOGV�

'DWD

9DOXH�RI�WKH�'DWD�ILHOG�



'1&3��¾�����

'1&3'1&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�333�'(&QHW�3KDVH�,9�&RQWURO�3URWRFRO�LV�UHVSRQVLEOH�IRU�HVWDEOLVKLQJ
DQG�FRQILJXULQJ�'LJLWDO
V�'1$�3KDVH�,9�URXWLQJ�SURWRFRO��'(&QHW�3KDVH
,9��RYHU�333��7KH�SURWRFRO�DSSOLHV�RQO\�WR�'1$�3KDVH�,9�URXWLQJ
PHVVDJHV��ERWK�GDWD�DQG�FRQWURO���DQG�QRW�WR�RWKHU�'1$�3KDVH�,9
SURWRFROV��023��/$7��HWF��

7KH�IRUPDW�RI�WKH�'1&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

'1&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�'1&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�'1&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG
'DWD�ILHOGV�

'DWD'DWD

$�YDULDEOH�OHQJWK�ILHOG�ZKLFK�LQ�VLPLODU�SURWRFROV�FRQWDLQV�RSWLRQV��'1&3
SDFNHWV��KRZHYHU��KDYH�QR�RSWLRQV�



�����½��333�6XLWH

(&3(&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�(QFU\SWLRQ�&RQWURO�3URWRFRO��(&3��LV�UHVSRQVLEOH�IRU�FRQILJXULQJ�DQG
HQDEOLQJ�GDWD�HQFU\SWLRQ�DOJRULWKPV�RQ�ERWK�HQGV�RI�WKH�SRLQW�WR�SRLQW�OLQN�
(&3�XVHV�WKH�VDPH�SDFNHW�H[FKDQJH�PHFKDQLVP�DV�WKH�/LQN�&RQWURO
3URWRFRO��/&3���(&3�SDFNHWV�PD\�QRW�EH�H[FKDQJHG�XQWLO�333�KDV�UHDFKHG
WKH�1HWZRUN�/D\HU�3URWRFRO�SKDVH��(&3�SDFNHWV�UHFHLYHG�EHIRUH�WKLV�SKDVH
LV�UHDFKHG�DUH�VLOHQWO\�GLVFDUGHG�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

(&3�KHDGHU�VWUXFWXUH

&RGH&RGH

$�RQH�RFWHW�ILHOG�LGHQWLI\LQJ�WKH�W\SH�RI�(&3�SDFNHW��:KHQ�D�SDFNHW�LV
UHFHLYHG�ZLWK�DQ�XQNQRZQ�&RGH�ILHOG��D�&RGH�5HMHFW�SDFNHW�LV�WUDQVPLWWHG�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�
�� 5HVHW�5HTXHVW�
�� 5HVHW�$FN�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�(&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG�'DWD
ILHOGV�



,3Y�&3��¾�����

,3Y�&3,3Y�&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�,3Y��333�&RQWURO�3URWRFRO�LV�UHVSRQVLEOH�IRU�FRQILJXULQJ��HQDEOLQJ�DQG
GLVDEOLQJ�WKH�,3Y��SURWRFRO�PRGXOHV�RQ�ERWK�HQGV�RI�WKH�SRLQW�WR�SRLQW
OLQN�

7KH�IRUPDW�RI�WKH�,3Y�&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

,3Y�&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�,3Y�&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�,3Y�&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG
'DWD�ILHOGV�

'DWD'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�
7KH�IRUPDW�RI�WKH�,3Y�&3�FRQILJXUDWLRQ�RSWLRQV�LV�DV�IROORZV�

Type Length Data

,3Y�&3�FRQILJXUDWLRQ�RSWLRQV



�����½��333�6XLWH

7\SH

2QH�E\WH�LQGLFDWLRQ�RI�WKH�W\SH�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�
� ,QWHUIDFH�7RNHQ�
� ,3Y��&RPSUHVVLRQ�3URWRFRO�

/HQJWK

/HQJWK�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�LQFOXGLQJ�WKH�W\SH��OHQJWK�DQG�GDWD�ILHOGV�

'DWD

9DOXH�RI�WKH�'DWD�ILHOG�

*UDSK�RI�WUDIILF�GLVWULEXWLRQ�E\�,3Y�&3�FRGH�ILHOG



,3&3��¾�����

,3&3,3&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�,3�&RQWURO�3URWRFRO��,3&3��LV�UHVSRQVLEOH�IRU�FRQILJXULQJ�WKH�,3
SURWRFRO�SDUDPHWHUV�RQ�ERWK�HQGV�RI�WKH�SRLQW�WR�SRLQW�OLQN��,3&3�XVHV�WKH
VDPH�SDFNHW�H[FKDQJH�PHFKDQLVP�DV�WKH�/LQN�&RQWURO�3URWRFRO��/&3��
,3&3�SDFNHWV�PD\�QRW�EH�H[FKDQJHG�XQWLO�333�KDV�UHDFKHG�WKH�1HWZRUN�
/D\HU�3URWRFRO�SKDVH��$Q\�,3&3�SDFNHWV�UHFHLYHG�EHIRUH�WKLV�SKDVH�LV
UHDFKHG�DUH�GLVFDUGHG�

7KH�IRUPDW�RI�WKH�,3&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

,3&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�,3&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�,3&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG�'DWD
ILHOGV�

'DWD'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�
7KH�IRUPDW�RI�WKH�,3&3�FRQILJXUDWLRQ�RSWLRQV�LV�DV�IROORZV�

Type Length Data

,3&3�FRQILJXUDWLRQ�RSWLRQV



�����½��333�6XLWH

7\SH

2QH�E\WH�LQGLFDWLRQ�RI�WKH�W\SH�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�
� ,3�$GGUHVVHV���XVH�RI�ZKLFK�LV�GHSUHFDWHG��8VH�RI���LV�SUHIHUUHG�
� ,3�&RPSUHVVLRQ�3URWRFRO�
� ,3�$GGUHVV���ZD\�WR�QHJRWLDWH�WKH�,3�DGGUHVV�WR�EH�XVHG�RQ�WKH�ORFDO

HQG�RI�WKH�OLQN�

/HQJWK

/HQJWK�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�LQFOXGLQJ�WKH�7\SH��/HQJWK�DQG�'DWD
ILHOGV�

'DWD

9DOXH�RI�WKH�'DWD�ILHOG�



,3;&3��¾�����

,3;&3,3;&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

,Q�RUGHU�WR�HVWDEOLVK�FRPPXQLFDWLRQ�RYHU�D�SRLQW�WR�SRLQW�OLQN��HDFK�HQG�RI
WKH�333�OLQN�PXVW�ILUVW�VHQG�/&3�SDFNHWV�WR�FRQILJXUH�DQG�WHVW�WKH�GDWD�OLQN�
$IWHU�WKH�OLQN�KDV�EHHQ�HVWDEOLVKHG�DQG�RSWLRQDO�IDFLOLWLHV�KDYH�EHHQ
QHJRWLDWHG�DV�QHHGHG�E\�WKH�/&3��333�PD\�VHQG�,3;&3�SDFNHWV�WR�FKRRVH
DQG�FRQILJXUH�WKH�,3;�QHWZRUN�OD\HU�SURWRFRO��2QFH�,3;&3�KDV�UHDFKHG
WKH�2SHQHG�VWDWH��,3;�GDWDJUDPV�FDQ�EH�VHQW�RYHU�WKH�OLQN�

7KH�IRUPDW�RI�WKH�,3;&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

,3;&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�,3;&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�,3;&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG
'DWD�ILHOGV�

'DWD'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�
7KH�IRUPDW�RI�WKH�,3;&3�FRQILJXUDWLRQ�RSWLRQV�LV�DV�IROORZV�

Type Length Data

,3;&3�FRQILJXUDWLRQ�RSWLRQV



�����½��333�6XLWH

7\SH

2QH�E\WH�LQGLFDWLRQ�RI�WKH�W\SH�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�
� ,3;�1HWZRUN�QXPEHU�
� ,3;�1RGH�QXPEHU�
� ,3;�&RPSUHVVLRQ�SURWRFRO�
� ,3;�5RXWLQJ�SURWRFRO�
� ,3;�5RXWHU�QDPH�
� ,3;�&RQILJXUDWLRQ�FRPSOHWH�

/HQJWK

/HQJWK�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�LQFOXGLQJ�WKH�7\SH��/HQJWK�DQG�'DWD
ILHOGV�

'DWD

9DOXH�RI�WKH�'DWD�ILHOG�



/(;&3��¾�����

/(;&3/(;&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

$�/$1�H[WHQVLRQ�LQWHUIDFH�XQLW�LV�D�KDUGZDUH�GHYLFH�LQVWDOOHG�DW�UHPRWH�VLWHV
�VXFK�DV�D�KRPH�RIILFH�RU�VPDOO�EUDQFK�RIILFH��WKDW�FRQQHFWV�D�/$1�DFURVV�D
:$1�OLQN�WR�D�URXWHU�DW�D�FHQWUDO�VLWH��7R�DFFRPPRGDWH�WKLV�/$1�H[WHQVLRQ
LQWHUIDFH�DUFKLWHFWXUH��D�333�1HWZRUN�&RQWURO�3URWRFRO�ZDV�GHYHORSHG��WKH
/$1�H[WHQVLRQ�LQWHUIDFH�SURWRFRO��333�/(;��7KH�EDVLF�IXQFWLRQDOLW\�RI
/(;�LV�WR�HQFDSVXODWH�/$1�H[WHQVLRQ�LQWHUIDFH�FRQWURO�DQG�GDWD�SDFNHWV�
&RQVHTXHQWO\�SDFNHWV�FDQ�EH�FRQWURO�SDFNHWV�RU�GDWD�SDFNHWV��'DWD�SDFNHWV
DUH�GHVFULEHG�XQGHU�/(;�

7KHUH�DUH�WZR�W\SHV�RI�/(;&3�SDFNHWV�

• 6WDUWXS�RSWLRQV�SDFNHW�

• 5HPRWH�FRPPDQG�RSWLRQV�SDFNHWV�

7KH�VWDUWXS�RSWLRQV�SDFNHW�LV�WKH�ILUVW�/(;�1&3�SDFNHW�WKDW�WKH�/$1
H[WHQVLRQ�LQWHUIDFH�XQLW�VHQGV�WR�WKH�KRVW�URXWHU�DIWHU�WKH�/&3�KDV�UHDFKHG
DQ�RSHQ�VWDWH��7KLV�UHTXLUHG�VWDUWXS�RSWLRQV�SDFNHW�FRQILJXUHV�WKH�/$1
H[WHQVLRQ�LQWHUIDFH�SURWRFRO�DQG�SXWV�WKH�/(;�1&3�LQ�DQ�RSHQ�VWDWH�

5HPRWH�FRPPDQG�RSWLRQV�DUH�WKH�/(;�1&3�SDFNHWV�WKDW�FRQWURO�WKH
IXQFWLRQLQJ�DQG�VWDWLVWLFV�JDWKHULQJ�RI�WKH�/$1�H[WHQVLRQ�LQWHUIDFH�SURWRFRO�

7KH�IRUPDW�RI�WKH�/(;&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Address Control Protocol type

Code Identifier Length

Options

1 byte 1 byte 2 bytes

333���/(;�SURWRFRO�KHDGHU

Option-type Option-length Option-data

1 byte 1 byte 2 bytes

/(;�VWDUWXS�RSWLRQV

Option-type Option-flags Option-length Data

1 byte 1 byte 2 bytes

/(;�UHPRWH�FRPPDQG�RSWLRQV



�����½��333�6XLWH

$GGUHVV

$OO�VWDWLRQV�DGGUHVV��RQH�RFWHW�333�VSHFLILHG�ILHOG�ZKLFK�FRQWDLQV�WKH�ELQDU\
VHTXHQFH�����������KH[DGHFLPDO��[))���333�GRHV�QRW�DVVLJQ�LQGLYLGXDO
VWDWLRQ�DGGUHVVHV��7KH�DOO�VWDWLRQV�DGGUHVV�PXVW�EH�UHFRJQL]HG�DQG�UHFHLYHG
E\�DOO�GHYLFHV�

&RQWURO

8QQXPEHUHG�,QIRUPDWLRQ��8,��FRPPDQG�ZLWK�WKH�3�)�ELW�VHW�WR�]HUR��2QH�
RFWHW�333�VSHFLILHG�ILHOG�ZKLFK�FRQWDLQV�WKH�ELQDU\�VHTXHQFH���������
�KH[DGHFLPDO��[����

3URWRFRO�W\SH

,(7)�DVVLJQHG�SURWRFRO�W\SH�YDOXH��)RU�FRQWURO�SDFNHWV�WKLV�ILHOG�ZLWK�WDNH
WKH�YDOXH��[�����

&RGH

,GHQWLILHV�WKH�W\SH�RI�/&3�SDFNHW�WKDW�WKH�/$1�H[WHQVLRQ�LQWHUIDFH�SDFNHW�LV
VHQGLQJ��9DOLG�YDOXHV�DUH�DV�IROORZV�
6WDUWXS�RSWLRQV�

�[�� &RQILJXUH�5HTXHVW�
�[�� &RQILJXUH�$FN�
�[�� &RQILJXUH�1DN�
�[�� &RQILJXUH�5HM�
5HPRWH�FRPPDQG�RSWLRQV�

�[�� /(;B5&0'B5(48(67�SDFNHW�
�[�� /(;B5&0'B$&.�SDFNHW�
�[�� /(;B5&0'B1$.�SDFNHW�
�[�� /(;B5&0'B5(-�SDFNHW�

,GHQWLILHU

5DQGRPO\�JHQHUDWHG�YDOXH�ZKLFK�DLGV�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV��,W�LV
UHFRPPHQGHG�WKDW�D�QRQ�]HUR�YDOXH�EH�XVHG�IRU�WKH�LGHQWLILHU��7KDW�LV��]HUR
FRXOG�EH�XVHG�LQ�WKH�IXWXUH�IRU�XQVROLFLWHG�PHVVDJHV�IURP�WKH�/$1
H[WHQVLRQ�LQWHUIDFH�XQLW��9DOLG�YDOXHV�DUH��[����[))�

/HQJWK

/HQJWK�RI�WKH�HQWLUH�SDFNHW�LQ�RFWHWV��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�
DQG�2SWLRQ�ILHOGV�



/(;&3��¾�����

2SWLRQ�W\SH

,GHQWLILHV�WKH�VWDUWXS�RSWLRQ�RU�UHPRWH�FRPPDQG�RSWLRQ�EHLQJ�QHJRWLDWHG�
9DOLG�YDOXHV�IRU�VWDUWXS�RSWLRQV�DUH�DV�IROORZV�
�[�� 0$&�7\SH�
�[�� 0$&�$GGUHVV�
�[�� /$1�([WHQVLRQ�

9DOLG�YDOXHV�IRU�UHPRWH�FRPPDQG�RSWLRQV�DUH�DV�IROORZV�
�[�� )LOWHU�3URWRFRO�7\SH�
�[�� )LOWHU�0$&�$GGUHVV�
�[�� 6HW�3ULRULW\�
�[�� 'LVDEOH�/$1�([WHQVLRQ�(WKHUQHW�,QWHUIDFH�
�[�� (QDEOH�/$1�([WHQVLRQ�(WKHUQHW�,QWHUIDFH�
�[�� 5HERRW�/$1�([WHQVLRQ�,QWHUIDFH�8QLW�
�[�� 5HTXHVW�6WDWLVWLFV�
�[�� 'RZQORDG�5HTXHVW�
�[�� 'RZQORDG�'DWD�
�[�$ 'RZQORDG�6WDWXV�
�[�% ,QYHQWRU\�5HTXHVW�

2SWLRQ�OHQJWK

6SHFLILHV�WKH�OHQJWK�RI�WKH�RSWLRQ�ILHOGV��LQFOXGLQJ�WKH�RSWLRQ�W\SH��RSWLRQ�
GDWD��RSWLRQ�OHQJWK�DQG�RSWLRQ�IODJV��IRU�UHPRWH�FRPPDQG��ILHOGV�

2SWLRQ�GDWD

'DWD�UHODWLQJ�WR�WKH�YDOXH�VSHFLILHG�LQ�WKH�RSWLRQ�W\SH�ILHOG��7KH�GDWD�IRU
VWDUWXS�RSWLRQV�LV�DV�VSHFLILHG�KHUH�
2SWLRQ�W\SH 2SWLRQ�GDWD

0$&�W\SH���[��� 7KH�PRVW�XS�WR�GDWH�YDOXH�RI�WKH�0$&�W\SH�
FXUUHQWO\��[���IRU�,(((�������(WKHUQHW�ZLWK
FDQRQLFDO�DGGUHVVHV�

0$&�DGGUHVV���[��� $FWXDO�0$&�DGGUHVV�LQ�,(((�������FDQRQLFDO
IRUPDW�

/$1�H[WHQVLRQ���[��� /$1�H[WHQVLRQ�LQWHUIDFH�VRIWZDUH�LQIRUPDWLRQ�
�[���LV�WKH�FXUUHQW�SURWRFRO�YHUVLRQ�VXSSRUWHG�

2SWLRQ�IODJV

6SHFLILHV�WKH�UHPRWH�FRPPDQG�RSWLRQ��FRQWDLQLQJ�VSHFLILF�DFWLRQV�WKDW�PXVW
EH�IROORZHG��7KLV�ILHOG�LV�RQO\�SUHVHQW�LQ�UHPRWH�FRPPDQG�RSWLRQ�SDFNHWV�



�����½��333�6XLWH

1%)&31%)&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�333�1HW%,26�)UDPHV�&RQWURO�3URWRFRO��1%)&3��LV�D�QHWZRUN�FRQWURO
SURWRFRO�UHVSRQVLEOH�IRU�HVWDEOLVKLQJ�DQG�FRQILJXULQJ�WKH�1%)�SURWRFRO
RYHU�333��7KH�1%)&3�SURWRFRO�LV�RQO\�DSSOLFDEOH�WR�DQ�HQG�V\VWHP
FRQQHFWLQJ�WR�D�SHHU�V\VWHP��RU�WKH�/$1�WR�ZKLFK�WKH�SHHU�V\VWHP�LV
FRQQHFWHG�

7KH�IRUPDW�RI�WKH�1%)&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

1%)&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�1%)&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�1%)&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG
'DWD�ILHOGV�

'DWD'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�
7KH�IRUPDW�RI�WKH�1%)&3�FRQILJXUDWLRQ�RSWLRQV�LV�DV�IROORZV�

Type Length Data

1%)&3�FRQILJXUDWLRQ�RSWLRQV



1%)&3��¾�����

7\SH

2QH�E\WH�LQGLFDWLRQ�RI�WKH�W\SH�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�
� 1DPH�3URMHFWLRQ�
� 3HHU�,QIRUPDWLRQ�
� 0XOWLFDVW�)LOWHULQJ�
� ,(((�0$&�$GGUHVV�5HTXLUHG�

/HQJWK

/HQJWK�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�LQFOXGLQJ�WKH�7\SH��/HQJWK�DQG�'DWD
ILHOGV�

'DWD

9DOXH�RI�WKH�GDWD�ILHOG�

*UDSK�RI�WUDIILF�GLVWULEXWLRQ�E\�1%)&3�FRGH�ILHOG



�����½��333�6XLWH

26,1/&326,1/&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�26,�1HWZRUN�/D\HU�&RQWURO�3URWRFRO��26,1/&3��LV�UHVSRQVLEOH�IRU
FRQILJXULQJ��HQDEOLQJ��DQG�GLVDEOLQJ�WKH�26,�SURWRFRO�PRGXOHV�RQ�ERWK�HQGV
RI�WKH�SRLQW�WR�SRLQW�OLQN��26,1/&3�XVHV�WKH�VDPH�SDFNHW�H[FKDQJH
PHFKDQLVP�DV�WKH�/LQN�&RQWURO�3URWRFRO��/&3���26,1/&3�SDFNHWV�PD\�QRW
EH�H[FKDQJHG�XQWLO�333�KDV�UHDFKHG�WKH�1HWZRUN�/D\HU�3URWRFRO�SKDVH�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

26,1/&3�KHDGHU�VWUXFWXUH

&RGH&RGH

$�RQH�RFWHW�ILHOG�LGHQWLI\LQJ�WKH�W\SH�RI�26,1/&3�SDFNHW��:KHQ�D�SDFNHW�LV
UHFHLYHG�ZLWK�DQ�XQNQRZQ�&RGH�ILHOG��D�&RGH�5HMHFW�SDFNHW�LV�WUDQVPLWWHG�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�26,1/&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG
'DWD�ILHOGV�

'DWD'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�



6'&3��¾�����

6'&36'&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�333�6HULDO�'DWD�&RQWURO�3URWRFRO��6'&3��LV�UHVSRQVLEOH�IRU
FRQILJXULQJ��HQDEOLQJ�DQG�GLVDEOLQJ�WKH�6'73��6HULDO�'DWD�7UDQVSRUW
3URWRFRO��PRGXOHV�RQ�ERWK�HQGV�RI�WKH�SRLQW�WR�SRLQW�OLQN��6'&3�XVHV�WKH
VDPH�SDFNHW�H[FKDQJH�PHFKDQLVP�DQG�VWDWH�PDFKLQH�DV�WKH�/LQN�&RQWURO
3URWRFRO��6'&3�SDFNHWV�PD\�QRW�EH�H[FKDQJHG�XQWLO�333�KDV�UHDFKHG�WKH
1HWZRUN�/D\HU�3URWRFRO�SKDVH�

7KH�IRUPDW�RI�WKH�KHDGHU�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

6'&3�KHDGHU�VWUXFWXUH

&RGH&RGH

$�RQH�RFWHW�ILHOG�LGHQWLI\LQJ�WKH�W\SH�RI�6'&3�SDFNHW��:KHQ�D�SDFNHW�LV
UHFHLYHG�ZLWK�DQ�XQNQRZQ�&RGH�ILHOG��D�&RGH�5HMHFW�SDFNHW�LV�WUDQVPLWWHG�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�6'&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG�'DWD
ILHOGV�



�����½��333�6XLWH

'DWD

9DULDEOH�OHQJWK�ILHOG�ZKLFK�PD\�FRQWDLQ�RQH�RU�PRUH�FRQILJXUDWLRQ�RSWLRQV�
7KH�IRUPDW�RI�WKH�6'&3�FRQILJXUDWLRQ�RSWLRQV�LV�DV�IROORZV�

Type Length Data

6'&3�FRQILJXUDWLRQ�RSWLRQV

7\SH

2QH�E\WH�LQGLFDWLRQ�RI�WKH�W\SH�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�
� 3DFNHW�)RUPDW�
� +HDGHU�7\SH�
� /HQJWK�)LHOG�3UHVHQW�
� 0XOWL�3RUW�
� 7UDQVSRUW�0RGH�
� 0D[LPXP�)UDPH�6L]H�
� $OORZ�2GG�)UDPHV�
� )&6�7\SH�
� )ORZ�([SLUDWLRQ�7LPH�

/HQJWK

/HQJWK�RI�WKH�FRQILJXUDWLRQ�RSWLRQ�LQFOXGLQJ�WKH�7\SH��/HQJWK�DQG�'DWD
ILHOGV�

'DWD

9DOXH�RI�WKH�'DWD�ILHOG�



61$&3��¾�����

61$&361$&3

5)&������KWWS���ZZZ�FLV�RKLR�VWDWH�HGX�KWELQ�UIF�UIF�����KWPO

7KH�61$�333�&RQWURO�3URWRFRO��61$&3��LV�UHVSRQVLEOH�IRU�FRQILJXULQJ�
HQDEOLQJ��DQG�GLVDEOLQJ�61$�RQ�ERWK�HQGV�RI�WKH�SRLQW�WR�SRLQW�OLQN��1RWH
WKDW�WKHUH�DUH�DFWXDOO\�WZR�61$�1HWZRUN�&RQWURO�3URWRFROV��RQH�IRU�61$
RYHU�//&�������DQG�DQRWKHU�IRU�61$�ZLWKRXW�//&��������7KHVH�61$
1&3V�DUH�QHJRWLDWHG�VHSDUDWHO\�DQG�LQGHSHQGHQWO\�RI�HDFK�RWKHU��,Q�RUGHU�WR
HVWDEOLVK�FRPPXQLFDWLRQV�RYHU�D�SRLQW�WR�SRLQW�OLQN��HDFK�HQG�RI�WKH�333
OLQN�PXVW�ILUVW�VHQG�/&3�SDFNHWV�WR�FRQILJXUH�DQG�WHVW�WKH�GDWD�OLQN��$IWHU
WKH�OLQN�KDV�EHHQ�HVWDEOLVKHG�DQG�RSWLRQDO�IDFLOLWLHV�KDYH�EHHQ�QHJRWLDWHG�DV
QHHGHG�E\�WKH�/&3��333�PXVW�VHQG�61$&3�SDFNHWV�WR�FKRRVH�DQG
FRQILJXUH�WKH�61$�QHWZRUN�OD\HU�SURWRFRO��2QFH�61$&3�KDV�UHDFKHG�WKH
RSHQHG�VWDWH��61$�GDWDJUDPV�FDQ�EH�VHQW�RYHU�WKH�OLQN�

7KH�IRUPDW�RI�WKH�61$&3�SDFNHW�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Code Identifier Length Data

1 byte 1 byte 2 bytes variable

61$&3�SDFNHW�VWUXFWXUH

&RGH&RGH

'HFLPDO�YDOXH�ZKLFK�LQGLFDWHV�WKH�W\SH�RI�61$&3�SDFNHW�
� &RQILJXUH�5HTXHVW�
� &RQILJXUH�$FN�
� &RQILJXUH�1DN�
� &RQILJXUH�5HMHFW�
� 7HUPLQDWH�5HTXHVW�
� 7HUPLQDWH�$FN�
� &RGH�5HMHFW�

,GHQWLILHU,GHQWLILHU

'HFLPDO�YDOXH�ZKLFK�DLGV�LQ�PDWFKLQJ�UHTXHVWV�DQG�UHSOLHV�

/HQJWK/HQJWK

/HQJWK�RI�WKH�61$&3�SDFNHW��LQFOXGLQJ�WKH�&RGH��,GHQWLILHU��/HQJWK�DQG
'DWD�ILHOGV�



�����½��333�6XLWH

'DWD

9DULDEOH�OHQJWK�ILHOG�


