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$70�$70�(QFDSVXODWLRQ(QFDSVXODWLRQ

0HWKRGV0HWKRGV

$�QXPEHU�RI�VWDQGDUGV�KDYH�EHHQ�GHYHORSHG�ZKLFK�GHVFULEH�WKH
HQFDSVXODWLRQ�RI�/$1�DQG�:$1�SURWRFROV�RYHU�$70��7KHVH�VWDQGDUGV
DOORZ�XVHUV�WR�LQWHJUDWH�$70�LQWR�H[LVWLQJ�:$1V�DQG�RU�/$1V��WKXV
SURYLGLQJ�YDULRXV�FRVW�HIIHFWLYH�XSJUDGH�URXWHV��7KLV�FKDSWHU�GHVFULEHV�WKH
YDULRXV�HQFDSVXODWLRQ�PHWKRGV�LQ�JHQHUDO��VSHFLILF�LQIRUPDWLRQ�FRQFHUQLQJ
WKH�DQDO\VLV��RU�GHFRGLQJ�RI�SDUWLFXODU�SURWRFROV�PD\�EH�IRXQG�LQ�WKH
UHVSHFWLYH�SURWRFRO�FKDSWHUV�

7KH�IROORZLQJ�PHWKRGV�DUH�XVHG�IRU�HQFDSVXODWLRQ�RU�WUDQVSRUWLQJ�/$1�RU
:$1�SURWRFROV�YLD�$70�

• 9&�EDVHG�(QFDSVXODWLRQ��XVHV�SUHGHILQHG�93,�9&,�YDOXHV�IRU�VSHFLILF
SURWRFROV��8VHG�IRU�:$1�RU�/$1�SURWRFROV�

• 0XOWLSURWRFRO�(QFDSVXODWLRQ�RYHU�$70�$GDSWDWLRQ�/D\HU����,(7)
5)&�������FRYHUV�HQFDSVXODWLRQ�RI�/$1�SURWRFROV�RYHU�$70�ZLWK�WKH
XVH�RI�WKH�//&�KHDGHU�



����½��$70�(QFDSVXODWLRQ�0HWKRGV

• &ODVVLFDO�,3�DQG�$53�RYHU�$70��,(7)�5)&�������FRYHUV�$53�5$53
HQFDSVXODWLRQ�

• )UDPH�5HOD\�RYHU�$70��GHVFULEHV�WUDQVPLVVLRQ�RI�)UDPH�5HOD\�YLD
$70�

• /$1�(PXODWLRQ��HPXODWHV�(WKHUQHW�RU�7RNHQ�5LQJ�/$1V�



9&�%DVHG��QXOO��0XOWLSOH[LQJ��¾����

9&�%DVHG9&�%DVHG��QXOO��0XOWLSOH[LQJ��QXOO��0XOWLSOH[LQJ

9&�EDVHG�PXOWLSOH[LQJ�XVHV�RQH�9LUWXDO�&KDQQHO��9&,�93,�SDLU��IRU�HDFK
SURWRFRO��,Q�WKLV�ZD\��WKH�SURWRFRO�LV�FDUULHG�GLUHFWO\�RYHU�WKH�$$/��3'8�
6LQFH�QR�DGGLWLRQDO�LQIRUPDWLRQ�LV�DGGHG�WR�WKH�SURWRFRO��WKLV�LV�VRPHWLPHV
FDOOHG�QXOO�HQFDSVXODWLRQ�

)RU�URXWHG�SURWRFROV�H�J���7&3�,3��,3;��WKH�3'8�LV�FDUULHG�GLUHFWO\�LQ�WKH
SD\ORDG�RI�WKH�$$/��&3&6�3'8��)RU�EULGJHG�SURWRFROV�H�J���(WKHUQHW�
7RNHQ�5LQJ��)'',��DOO�ILHOGV�IROORZLQJ�WKH�3,'�ILHOG�DUH�FDUULHG�LQ�WKH
SD\ORDG�RI�WKH�$$/��&3&6�3'8�



����½��$70�(QFDSVXODWLRQ�0HWKRGV

0XOWLSURWRFRO�RYHU�$700XOWLSURWRFRO�RYHU�$70

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

2QH�PHWKRG�RI�WUDQVPLWWLQJ�/$1�SURWRFROV�RYHU�$70�LV�E\�XVLQJ�//&
HQFDSVXODWLRQ��,Q�WKLV�LQVWDQFH��WKH�//&�DQG�61$3�KHDGHUV�ZLWKLQ�WKH
$$/��3'8�DUH�XVHG�WR�LGHQWLI\�WKH�HQFDSVXODWHG�SURWRFRO��7KLV�SURWRFRO
VWDFN�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Upper-layer applications
Upper-layer protocols

Ethernet or TCP/IP

SNAP

802.2 LLC

AAL5

ATM

Physical

/$1�SURWRFROV�HQFDSVXODWHG�RYHU�$70

,Q�PXOWLSURWRFRO�HQFDSVXODWLRQ��WKH�3'8V�DUH�FDUULHG�LQ�WKH�3D\ORDG�ILHOG�RI
WKH�&RPPRQ�3DUW�&RQYHUJHQFH�6XEOD\HU��&3&6��3'8�RI�$70�$GDSWDWLRQ
/D\HU�W\SH����$$/����,Q�WKLV�HQFDSVXODWLRQ�PHWKRG��WKH�//&�KHDGHU�LV
DOZD\V��[$$�$$�����ZKLFK�LQGLFDWHV�WKDW�WKH�//&�KHDGHU�LV�IROORZHG�E\�D
61$3�KHDGHU�

DSAP
AA

SSAP
AA

Ctrl
03

//&�KHDGHU

7KH�IRUPDW�RI�WKH�61$3�KHDGHU�LV�DV�IROORZV�

Organizationally Unique Identifier (OUI) Protocol Identifier (PID)

3 bytes 2 bytes

61$3�KHDGHU

1RQ�,62�3'8V�H�J���7&3�,3��,3;��DUH�LGHQWLILHG�E\�DQ�28,�YDOXH�RI��[���
�������IROORZHG�E\�WKH�3,'��ZKLFK�UHSUHVHQWV�WKH���E\WH�(WKHU7\SH�ILHOG�
)RU�H[DPSOH��DQ�(WKHU7\SH�YDOXH�RI��[������LGHQWLILHV�DQ�,3�3'8�



0XOWLSURWRFRO�RYHU�$70��¾����

LLC 0xAA-AA-03

OUI 0x00-00-00

EtherType (2 bytes)

Non-ISO PDU
(up to 65527 bytes)

3D\ORDG�IRUPDW�IRU�URXWHG�QRQ�,62�3'8V

1RQ�URXWHG�EULGJHG�SURWRFROV�DUH�LGHQWLILHG�E\�DQ�28,�YDOXH�RI��[������&�
IROORZHG�E\�WKH���E\WH�3,'�ZKLFK�VSHFLILHV�WKH�SURWRFRO�ZKLFK�IROORZV��7KH
IROORZLQJ�WDEOH�OLVWV�VRPH�SRVVLEOH�YDOXHV�IRU�WKH�3,'�ILHOG�LQ�WKLV�LQVWDQFH�

3,'�9DOXH������ 3URWRFRO������

�[�������[����� (WKHUQHW������
�[�������[����� 7RNHQ�5LQJ������
�[�������[����$ )'',

7KH�IROORZLQJ�GLDJUDPV�UHSUHVHQW�WKH�SD\ORDG�IRUPDW�IRU�WKH�(WKHUQHW�
7RNHQ�5LQJ��)'',�DQG�60'6�3'8V�

LLC 0xAA-AA-03 LLC 0xAA-AA-03

OUI 0x00-80-C2 OUI 0x00-80-C2

PID 0x00-01 or 0x00-07 PID 0x00-03 or 0x00-09

PAD 0x00-00 PAD 0x00-00-xx

MAC destination address Frame Control (1 byte)

MAC destination address

remainder of MAC frame remainder of MAC frame

LAN FCS (if PID is 0x00-01) LAN FCS (if PID is 0x00-03)

3D\ORDG�IRUPDW�IRU�EULGJHG
(WKHUQHW�������3'8V

3D\ORDG�IRUPDW�IRU�EULGJHG�7RNHQ
5LQJ�������3'8V



����½��$70�(QFDSVXODWLRQ�0HWKRGV

LLC 0xAA-AA-03 LLC 0xAA-AA-03

OUI 0x00-80-C2 OUI 0x00-80-C2

PID 0x00-04 or 0x00-
0A

PID 0x00-0B

PAD 0x00-00-00 Reserved BEtag Common PDU

Frame Control (1 byte) BAsize Header

MAC destination address MAC destination address

remainder of MAC frame remainder of MAC frame

LAN FCS (if PID is 0x00-
01)

LAN FCS (if PID is 0x00-
01)

3D\ORDG�IRUPDW�IRU�EULGJHG
)'',�3'8V

3D\ORDG�IRUPDW�IRU�EULGJHG
60'6�3'8V

7KH�IROORZLQJ�FDSWXUH�GLVSOD\�LQ�PXOWL�SURWRFRO�PRGH�OLVWV�WKH�//&�SURWRFRO
IROORZHG�E\�HQFDSVXODWHG�,3�

'HFRGH�RI�//&�ZLWK�HQFDSVXODWHG�,3



,3�$GGUHVVLQJ�RYHU�$70��¾����

,3�$GGUHVVLQJ,3�$GGUHVVLQJ�RYHU�$70�RYHU�$70

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

$70$53�LV�D�YHUVLRQ�RI�$53�DQG�,Q$53�ZKLFK�LV�DSSURSULDWH�IRU�$70�
,Q�$70$53�WKH�//&�DQG�61$3�KHDGHUV�LGHQWLI\�WKH�HQFDSVXODWHG�SURWRFRO
DV�GHVFULEHG�DERYH�LQ�0XOWLSURWRFRO�(QFDSVXODWLRQ�RYHU�$70��7KH�//&
KHDGHU�KDV�WKH�YDOXH��[$$�$$�����ZKLFK�LQGLFDWHV�WKDW�WKH�//&�KHDGHU�LV
IROORZHG�E\�D�61$3�KHDGHU��7KH�28,�YDOXH�IRU�$53�LV��[���������
IROORZHG�E\�WKH�(WKHU7\SH�ILHOG�RI�YDOXH��[������

,QWHUQHW�DGGUHVVHV�DUH�DVVLJQHG�LQGHSHQGHQWO\�RI�$70�DGGUHVVHV��(DFK�KRVW
LPSOHPHQWDWLRQ�PXVW�NQRZ�LWV�RZQ�,3�DQG�$70�DGGUHVV�HV��DQG�PXVW
UHVSRQG�WR�DGGUHVV�UHVROXWLRQ�UHTXHVWV�DSSURSULDWHO\��,3�PHPEHUV�PXVW�DOVR
XVH�$70$53�DQG�,Q$70$53�WR�UHVROYH�,3�DGGUHVVHV�WR�$70�DGGUHVVHV
ZKHQ�QHHGHG�

7KH�$70$53�3'8�LV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

8 16 24 32 bits

Hardware type Protocol type

Type and length
of source ATM

number

Type and length
of source ATM

subaddress

Operation

Length of source
protocol address

Type and length
of target ATM

number

Type and length
of target ATM
subaddress

Length of target
protocol address

Source ATM number (q bytes) Source ATM subaddress (r bytes)

Source protocol address (s bytes) (IP=4 bytes)

Target ATM number (x bytes) Target ATM subaddress (y bytes)

Target protocol address (z bytes) (IP=4 bytes)

3D\ORDG�IRUPDW�IRU�$70$53�3'8

$70$53�DQG�,Q$70$53�XVH�WKH�VDPH�KDUGZDUH�W\SH��SURWRFRO�W\SH�DQG
RSHUDWLRQ�FRGH�GDWD�IRUPDWV�DV�$53�DQG�,Q$53��7KH�ORFDWLRQ�RI�WKHVH
ILHOGV�ZLWKLQ�WKH�$70$53�SDFNHW�DUH�LQ�WKH�VDPH�E\WH�SRVLWLRQ�DV�WKRVH�LQ
$53�DQG�,Q$53�SDFNHWV��$�XQLTXH�KDUGZDUH�W\SH�YDOXH�KDV�EHHQ�DVVLJQHG
IRU�$70$53�



����½��$70�(QFDSVXODWLRQ�0HWKRGV

)UDPH�5HOD\)UDPH�5HOD\�RYHU�$70�RYHU�$70

0XOWLSURWRFRO�(QFDSVXODWLRQ0XOWLSURWRFRO�(QFDSVXODWLRQ

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

,Q�PXOWLSURWRFRO�HQFDSVXODWLRQ��D�)UDPH�5HOD\LQJ�6HUYLFH�6SHFLILF
&RQYHUJHQFH�6XEOD\HU��)5�66&6��LV�XVHG�RQ�WRS�RI�WKH�&RPPRQ�3DUW
&RQYHUJHQFH�6XEOD\HU��&3&6��RI�WKH�$$/�W\SH���IRU�)UDPH�5HOD\�$70
LQWHUQHWZRUNLQJ��7KH�VHUYLFH��RIIHUHG�E\�)5�66&6��FRUUHVSRQGV�WR�WKH�&RUH
VHUYLFH�IRU�)UDPH�5HOD\LQJ�DV�GHVFULEHG�LQ�,�����

$Q�)5�66&6�3'8�FRQVLVWV�RI�4�����$GGUHVV�ILHOG�IROORZHG�E\�4����
,QIRUPDWLRQ�ILHOG��7KH�4�����IODJV�DQG�WKH�)&6�DUH�RPLWWHG��VLQFH�WKH
FRUUHVSRQGLQJ�IXQFWLRQV�DUH�SURYLGHG�E\�WKH�$$/��7KH�ILJXUH�EHORZ�VKRZV
DQ�)5�66&6�3'8�HPEHGGHG�LQ�WKH�3D\ORDG�RI�DQ�$$/��&3&6�3'8�

Q.922 Address field
2-4 bytes

FR-SSCS PDU header

Q.922 Information field FR-SSCS PDU payload

AAL CPCS PDU trailer

)5�66&6�3'8�LQ�SD\ORDG�RI�$$/�&3&6�3'8

5RXWHG�DQG�EULGJHG�3'8V�DUH�HQFDSVXODWHG�LQVLGH�WKH�)5�66&6�3'8�DV
GHILQHG�LQ�,(7)�5)&������7KH�4�����,QIRUPDWLRQ�ILHOG�VWDUWV�ZLWK�D�4����
&RQWURO�ILHOG�IROORZHG�E\�DQ�RSWLRQDO�3DG�RFWHW�WKDW�LV�XVHG�WR�DOLJQ�WKH
UHPDLQGHU�RI�WKH�IUDPH�WR�D�FRQYHQLHQW�ERXQGDU\�IRU�WKH�VHQGHU��7KH
SURWRFRO�RI�WKH�FDUULHG�3'8�LV�WKHQ�LGHQWLILHG�E\�SUHIL[LQJ�WKH�3'8�E\�DQ
,62�&&,77�1HWZRUN�/D\HU�3URWRFRO�,'��1/3,'��

,Q�WKH�VSHFLILF�FDVH�RI�DQ�,3�3'8��WKH�1/3,'�LV��[&&��$FFRUGLQJ�WR�,(7)
5)&�����WKH�4�����$GGUHVV�ILHOG�VKRXOG�EH�HLWKHU���RU���RFWHWV��L�H���D��
RFWHW�$GGUHVV�ILHOG�LV�QRW�VXSSRUWHG��,Q�WKH�FDVH�RI�,62�SURWRFROV��WKH
1/3,'�ILHOG�IRUPV�WKH�ILUVW�RFWHW�RI�WKH�3'8�LWVHOI�DQG�VKRXOG�QRW�EH
UHSHDWHG�



)UDPH�5HOD\�RYHU�$70��¾����

Q.922 Address field
(2 or 4 bytes)

0x03 (Q.922 Control)

NLPID (OxCC)

IP PDU
(up to 216-5 bytes)

)5�66&6�3'8�IRUPDW�IRU�URXWHG�,3�3'8V

7KH�DERYH�HQFDSVXODWLRQ�DSSOLHV�RQO\�WR�WKRVH�URXWHG�SURWRFROV�WKDW�KDYH�D
XQLTXH�1/3,'�DVVLJQHG��)RU�RWKHU�URXWHG�SURWRFROV��DQG�IRU�EULGJHG
SURWRFROV���LW�LV�QHFHVVDU\�WR�SURYLGH�DQRWKHU�PHFKDQLVP�IRU�HDV\�SURWRFRO
LGHQWLILFDWLRQ��7KLV�FDQ�EH�DFKLHYHG�E\�XVLQJ�DQ�1/3,'�YDOXH�RI��[���WR
LQGLFDWH�DQ�,(((������D�6XE1HWZRUN�$WWDFKPHQW�3RLQW��61$3��KHDGHU�

)UDPH�5HOD\�$70�,QWHUQHWZRUNLQJ

0DSSLQJ�EHWZHHQ�$70�3'8V�DQG�)UDPH�5HOD\�3'8V�UHTXLUHV�H[DPLQDWLRQ
RI�WKH�LQFRPLQJ�$70�$$/��&3&6�3'8�SD\ORDG�KHDGHU�RU�)UDPH�5HOD\
4�����3'8�SD\ORDG�KHDGHU�WR�GHWHUPLQH�WKH�W\SH��DQG�WKHQ�WR�RYHUZULWH�WKH
LQFRPLQJ�KHDGHU�ZLWK�WKH�RXWJRLQJ�KHDGHU�

7KH�IROORZLQJ�GLDJUDP�VKRZV�WKH�WUDQVODWLRQ�EHWZHHQ�WKH�)UDPH�5HOD\
4�����3'8�SD\ORDG�KHDGHU�DQG�WKH�$70�$$/��&3&6�3'8�SD\ORDG
KHDGHU�

Control 0x03 Pad 0x00 LLC 0xAA-AA

NLPID 0x80 OUI 0x00 0x03 OUI 0x00

0x80-C2 0x80-C2

PID PID

Pad 0x00-00

Remainder of MAC frame
Remainder of MAC Frame

)UDPH�5HOD\�SD\ORDG�KHDGHU $70�$$/��&3&6�3'8�SD\ORDG�KHDGHU

5HIHU�WR�)UDPH�5HOD\�)RUXP�)5)���IRU�GHWDLOHG�LQIRUPDWLRQ�FRQFHUQLQJ�WKH
SURYLVLRQV�IRU�WUDIILF�PDQDJHPHQW�EHWZHHQ�WKH�WZR�SURWRFROV�
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/$1�(PXODWLRQ/$1�(PXODWLRQ

7KH�/$1�HPXODWLRQ�SURWRFRO�XVHV�FRQWURO�PHVVDJHV�WR�VHW�XS�WKH�/$1�
/$1�(PXODWLRQ�SURYLGHV�IRU�WZR�SRVVLEOH�GDWD�SDFNHW�IRUPDWV��(WKHUQHW
DQG�7RNHQ�5LQJ��7KH�/$1�HPXODWLRQ�GDWD�IUDPHV�SUHVHUYH�DOO�WKH
LQIRUPDWLRQ�FRQWDLQHG�LQ�WKH�RULJLQDO�������RU�������IUDPHV��EXW�DGG�D���E\WH
/(&�,'��WKH�VRXUFH�,'���ZKLFK�LV�XQLTXH�WR�HDFK�/(&�

5HIHU�WR�&KDSWHU����IRU�D�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�/$1�(PXODWLRQ�


