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60'660'6

60'6��6ZLWFKHG�0XOWLPHJDELW�'DWD�6HUYLFH��LV�D�EURDGEDQG�QHWZRUNLQJ
WHFKQRORJ\�GHYHORSHG�E\�%HOOFRUH��,W�LV�D�VXEVHW�RI�,(((�������'4'%
�'LVWULEXWHG�4XHXH�'XDO�%XV��0$1�WHFKQRORJ\�ZKLFK�ZDV�GHYHORSHG�WR�EH
D�KLJK�VSHHG��FRQQHFWLRQOHVV��SXEOLF��SDFNHW�VZLWFKLQJ�VHUYLFH��60'6
FXUUHQWO\�RIIHUV�DFFHVV�DW�UDWHV�XS�WR�'6���RU��������0ESV��ZLWK�SODQV�WR
LQFUHDVH�WKHVH�UDWHV�WR���������0ESV�ZLWK�2&��F��,W�RSHUDWHV�E\�DFFHSWLQJ
KLJK�VSHHG�FXVWRPHU�GDWD�LQ�LQFUHPHQWV�RI�XS�WR�������RFWHWV��DQG�GLYLGHV�LW
LQWR����RFWHW�FHOOV�IRU�WUDQVPLVVLRQ�WKURXJK�WKH�VHUYLFH�SURYLGHU·V�QHWZRUN�
7KHVH�FHOOV�DUH�UHDVVHPEOHG��DW�WKH�UHFHLYLQJ�HQG��LQWR�WKH�FXVWRPHU�GDWD�

6,3�LV�D�WKUHH�OHYHO�SURWRFRO�WKDW�FRQWUROV�WKH�FXVWRPHU·V�DFFHVV�WR�WKH
QHWZRUN��6,3�/HYHO���UHFHLYHV�DQG�WUDQVSRUWV�IUDPHV�RI�WKH�XSSHU�OD\HU
SURWRFRO�LQIRUPDWLRQ��6,3�/HYHO����EDVHG�RQ�,(((�������'4'%�VWDQGDUG�
FRQWUROV�DFFHVV�WR�WKH�SK\VLFDO�PHGLXP��6,3�/HYHO���LQFOXGHV�WKH�3/&3�DQG
WKH�WUDQVPLVVLRQ�V\VWHP�



�����½��60'6

7KH�IROORZLQJ�GLDJUDP�VKRZV�60'6�LQ�UHODWLRQ�WR�WKH�26,�PRGHO�

60'6�LQ�UHODWLRQ�WR�WKH�26,�PRGHO

Physical

Data Link

Application

Session

Transport

Network

Presentation

DXI (Cisco)

LMI (SMDS)

IEEE 802.6
DQDB

SMDS SIP L2

DXI (SMDS)

SMDS SIP L3

DSO PLCP

G.703 PLCP

DS-1 PLCP

DS-3 PLCP

SMDS SIP L1

OC-1 STM-1 STM-16STM-4

ATM Cell



6,3�/HYHO����¾�����

6,3�/HYHO��6,3�/HYHO��

7KH�60'6�6'8��ZKLFK�FRQWDLQV������RFWHWV�RI�LQIRUPDWLRQ�LV�SDVVHG�IURP
WKH�XSSHU�OD\HU�SURWRFROV�WR�WKH�6,3�/HYHO���IRU�WUDQVPLVVLRQ�RYHU�WKH
QHWZRUN��6,3�/HYHO���EXLOGV�D�/��3'8�ZKLFK�LQFOXGHV�D�KHDGHU�DQG�WUDLOHU�DV
VKRZQ�EHORZ��7KH�/��3'8�LV�WKHQ�SDVVHG�WR�6,3�/HYHO����ZKHUH�LW�LV
VHJPHQWHG�LQWR�PXOWLSOH�/��3'8V��HDFK����RFWHWV�LQ�OHQJWK��7KHVH�3'8V
DUH�WKHQ�SDVVHG�WR�WKH�3/&3�DQG�ILQDOO\�WR�WKH�SK\VLFDO�WUDQVPLVVLRQ
PHGLXP�

7KH�6,3�/HYHO���3'8�LV�VKRZQ�LQ�WKH�IROORZLQJ�GLDJUDP�

Header Information PAD X + CRC32 Trailer

36 ≤ 9188 0-3 0,4 4 Bytes

6,3�OHYHO���3'8

7KH�IRUPDW�RI�WKH�OHYHO���KHDGHU�LV�DV�IROORZV�

6 8 12 13 16 bits

Reserved BEtag

BAsize

Destination address
(8 bytes)

Source address
(8 bytes)

X+HLPI (6 bits) PL X+QoS CIB HEL

X+Bridging

HE
(12 bytes)

6,3�OHYHO���KHDGHU�VWUXFWXUH

$QG�WKH�IRUPDW�RI�WKH�OHYHO���WUDLOHU�LV�DV�IROORZV�

Reserved Betag BAsize

1 byte 1 byte 2 bytes

6,3�OHYHO���WUDLOHU

7KH�/HYHO���3'8�ILHOGV�DUH�GHVFULEHG�DV�IROORZV�
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5HVHUYHG

5HVHUYHG��$���RFWHW�ILHOG�WKDW�WKH�&3(�DQG�WKH�66�ILOO�ZLWK�]HURV�

%(WDJ

$���RFWHW�ILHOG�WKDW�FRQWDLQV�D�EHJLQQLQJ�HQG�WDJ��7KLV�LV�D�ELQDU\�QXPEHU
ZLWK�D�YDOXH�EHWZHHQ�������WKDW�IRUPV�DQ�DVVRFLDWLRQ�EHWZHHQ�WKH�ILUVW
VHJPHQW��FRQWDLQLQJ�WKH�KHDGHU��DQG�WKH�ODVW�VHJPHQW��FRQWDLQLQJ�WKH�WUDLOHU�
RI�D�/HYHO���3'8�

%$VL]H

$���RFWHW�ILHOG�FRQWDLQLQJ�WKH�OHQJWK�LQ�RFWHWV�RI�WKH�/HYHO���3'8�IURP�WKH
EHJLQQLQJ�RI�WKH�'HVWLQDWLRQ�$GGUHVV�ILHOG�DQG�LQFOXGLQJ�WKH�&5&���ILHOG��LI
SUHVHQW�

'HVWLQDWLRQ�DGGUHVV

$Q���RFWHW�ILHOG�FRQWDLQLQJ�WKH�DGGUHVV�RI�WKH�LQWHQGHG�UHFLSLHQW�RI�WKLV
3'8��7KLV�ILHOG�LV�GLYLGHG�LQWR�WZR�VXEILHOGV�

$GGUHVV�7\SH����PRVW�VLJQLILFDQW�ELWV�LQGLFDWH�ZKHWKHU�WKLV�LV�DQ�,QGLYLGXDO
DGGUHVV��������RU�D�*URXS�DGGUHVV��������

$GGUHVV��UHPDLQLQJ����ELWV�LV�WKH�DFWXDO�60'6�DGGUHVV�

6RXUFH�DGGUHVV

$Q���RFWHW�ILHOG�FRQWDLQLQJ�WKH�DGGUHVV�RI�WKH�VHQGHU�RI�WKLV�3'8��7KLV�ILHOG
FRQWDLQV�$GGUHVV�7\SH�DQG�$GGUHVV�VXEILHOGV�DV�GHVFULEHG�IRU�'HVWLQDWLRQ
$GGUHVV�

+/3,

+LJKHU�/D\HU�3URWRFRO�,GHQWLILHU��$���ELW�ILHOG�WKDW�DOLJQV�WKH�6,3�DQG
'4'%�SURWRFRO�IRUPDWV�

3/

3$'�/HQJWK��$���ELW�ILHOG�WKDW�LQGLFDWHV�WKH�QXPEHU�RI�RFWHWV�LQ�WKH�3$'
ILHOG��ZKLFK�DOLJQV�WKH�/HYHO���3'8�RQ�D����ELW�ERXQGDU\�

4R6

4XDOLW\�RI�6HUYLFH��$���ELW�ILHOG�WKDW�DOLJQV�WKH�6,3�DQG�'4'%�SURWRFRO
IRUPDWV�



6,3�/HYHO����¾�����

&,%

&5&���,QGLFDWLRQ�%LW��$���ELW�ILHOG�WKDW�LQGLFDWHV�WKH�SUHVHQFH�����RU
DEVHQFH�����RI�WKH�&5&���ILHOG�

+(/

+HDGHU�([WHQVLRQ�/HQJWK��$���ELW�ILHOG�WKDW�LQGLFDWHV�WKH�QXPEHU�RI����ELW
ZRUGV�LQ�WKH�+HDGHU�([WHQVLRQ�ILHOG�

%ULGJLQJ

$���RFWHW�ILHOG�WKDW�DOLJQV�WKH�6,3�DQG�'4'%�%ULGJLQJ�SURWRFRO�IRUPDWV�

+(

+HDGHU�([WHQVLRQ��$����RFWHW�ILHOG�WKDW�FRQWDLQV�WKH�YHUVLRQ�DQG�FDUULHU�
VHOHFWLRQ�LQIRUPDWLRQ�SUHVHQWHG�LQ�D�YDULDEOH�QXPEHU�RI�VXEILHOGV�

(OHPHQW�/HQJWK����RFWHW�VXEILHOG�FRQWDLQLQJ�WKH�FRPELQHG�OHQJWK�RI
(OHPHQW�/HQJWK��(OHPHQW�7\SH�DQG�(OHPHQW�9DOXH�ILHOGV��LQ�RFWHWV�

(OHPHQW�7\SH����RFWHW�VXEILHOG�FRQWDLQLQJ�D�ELQDU\�YDOXH�LQGLFDWLQJ�WKH�W\SH
RI�LQIRUPDWLRQ�IRXQG�LQ�WKH�(OHPHQW�9DOXH�ILHOG�

(OHPHQW�9DOXH��YDULDEOH�OHQJWK�ILHOG�ZLWK�D�YDOXH�WKDW�GHSHQGV�RQ�WKH
(OHPHQW�7\SH�DQG�LWV�IXQFWLRQ�

+(�3$'��YDULDEOH�OHQJWK�ILHOG������RFWHWV�LQ�OHQJWK��WKDW�DVVXUHV�WKH�OHQJWK
RI�WKH�+(�ILHOG�LV����RFWHWV�

,QIRUPDWLRQ�ILHOG

9DULDEOH�OHQJWK�ILHOG��XS�WR�������RFWHWV�LQ�OHQJWK��WKDW�FRQWDLQV�XVHU
LQIRUPDWLRQ�

3$'

9DULDEOH�OHQJWK�ILHOG������RFWHWV�LQ�OHQJWK��ILOOHG�ZLWK�]HURV�DOLJQLQJ�WKH�HQWLUH
3'8�RQ�D����ELW�ERXQGDU\�

&5&��

��RFWHW�ILHOG�WKDW�SHUIRUPV�HUURU�GHWHFWLRQ�RQ�WKH�3'8��EHJLQQLQJ�ZLWK�WKH
'$�ILHOG��XS�WR�DQG�LQFOXGLQJ�WKH�&5&���ILHOG�



�����½��60'6

6,3�/HYHO��6,3�/HYHO��

:KHQ�WKH�/HYHO���3'8�SURFHVVLQJ�LV�FRPSOHWH��LW�LV�SDVVHG�WR�WKH�6,3�/HYHO
��WR�FUHDWH�RQH�RU�PRUH�/HYHO���3'8V��7KH�6,3�/HYHO���JHQHUDWHV�WKH����
RFWHW�FHOOV�ZKLFK�DUH�WUDQVPLWWHG�RYHU�WKH�3/&3�DQG�SK\VLFDO�WUDQVPLVVLRQ
PHGLXP��7KH�6,3�/HYHO���3'8�FRQWDLQV�D���RFWHW�KHDGHU��D����RFWHW
6HJPHQWDWLRQ�8QLW��SD\ORDG��DQG�D���RFWHW�WUDLOHU�DV�VKRZQ�EHORZ�

2 4 6 8 bit

Access control

Network control info
(32 bits)

Segment type Sequence number

Message ID

Segmentation unit
(352 bits or 44 bytes)

Payload length

Payload CRC

6,3�OHYHO���3'8

7KH�/HYHO���3'8�ILHOGV�DUH�GHVFULEHG�DV�IROORZV�

$FFHVV�FRQWURO$FFHVV�FRQWURO

��ELW�ILHOG�WKDW�LQGLFDWHV�ZKHWKHU�WKH�/HYHO���3'8�$FFHVV�&RQWURO�FRQWDLQV
LQIRUPDWLRQ�����RU�LV�HPSW\�����

1HWZRUN�FRQWURO�LQIR1HWZRUN�FRQWURO�LQIR

��RFWHW�ILHOG�WKDW�GHWHUPLQHV�ZKHWKHU�1HWZRUN�&RQWURO�,QIRUPDWLRQ�RI�WKH
/HYHO���3'8�FRQWDLQV�LQIRUPDWLRQ��)))))���+��RU�LV�HPSW\�����

6HJPHQW�W\SH6HJPHQW�W\SH

��ELW�ILHOG�WKDW�LQGLFDWHV�KRZ�WKH�UHFHLYHU�VKRXOG�SURFHVV�QRQ�HPSW\�/HYHO��
3'8V��3RVVLEOH�YDOXHV�DUH�
�� &RQWLQXDWLRQ�RI�0HVVDJH��&20��
�� (QG�RI�0HVVDJH��(20��
�� %HJLQQLQJ�RI�0HVVDJH��%20��
�� 6LQJOH�6HJPHQW�0HVVDJH��660��



6,3�/HYHO����¾�����

6HTXHQFH�QXPEHU

��ELW�QXPEHU�WKDW�YHULILHV�WKDW�DOO�WKH�/HYHO���3'8V�EHORQJLQJ�WR�D�VLQJOH
/HYHO���3'8�KDYH�EHHQ�UHFHLYHG�LQ�WKH�FRUUHFW�RUGHU�

0HVVDJH�LGHQWLILHU

���ELW�QXPEHU�WKDW�DOORZV�WKH�YDULRXV�VHJPHQWV�WR�EH�DVVRFLDWHG�ZLWK�D
VLQJOH�/HYHO���3'8�

6HJPHQWDWLRQ�XQLW

���RFWHW�ILHOG�WKDW�FRQWDLQV�D�SRUWLRQ�RI�WKH�/HYHO���3'8�

3D\ORDG�OHQJWK

��ELW�ILHOG�WKDW�LQGLFDWHV�ZKLFK�RI�WKH����RFWHWV�LQ�WKH�6HJPHQWDWLRQ�8QLW
FRQWDLQ�DFWXDO�GDWD��%20�DQG�&20�VHJPHQWV�DOZD\V�LQGLFDWH����RFWHWV�
(20�VHJPHQWV�LQGLFDWH�EHWZHHQ���DQG����RFWHWV��LQ�PXOWLSOHV�RI���RFWHWV�
660�VHJPHQWV�LQGLFDWH�EHWZHHQ����DQG����RFWHWV��LQ�PXOWLSOHV�RI���RFWHWV�

3D\ORDG�&5&

���ELW�ILHOG�WKDW�SHUIRUPV�HUURU�GHWHFWLRQ�RQ�WKH�6HJPHQW�7\SH��6HTXHQFH
1XPEHU��0HVVDJH�,GHQWLILHU��6HJPHQWDWLRQ�8QLW��3D\ORDG�/HQJWK�DQG
3D\ORDG�&5&�ILHOGV�

2QFH�DVVHPEOHG��6,3�/HYHO���3'8V�DUH�SDVVHG�WR�WKH�3/&3�DQG�SK\VLFDO
IXQFWLRQV�ZLWKLQ�6,3�/HYHO���IRU�WUDQVPLVVLRQ�
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6,3�/HYHO��6,3�/HYHO��

7KH�6,3�/HYHO���WUDQVPLWV�WKH�/HYHO���3'8V�JHQHUDWHG�DW�6,3�/HYHO���
7UDQVPLVVLRQ�IXQFWLRQV�DUH�GLYLGHG�LQWR�WZR�VXEOD\HUV��DQ�XSSHU�3/&3
VXEOD\HU�DQG�D�ORZHU�WUDQVPLVVLRQ�V\VWHP�VXEOD\HU��7KH�3/&3�VXEOD\HU
LQWHUIDFHV�WR�WKH�6,3�/HYHO���IXQFWLRQV�DQG�VXSSRUWV�WKH�WUDQVIHU�RI�GDWD�DQG
FRQWURO�LQIRUPDWLRQ��7KH�WUDQVPLVVLRQ�V\VWHP�VXEOD\HU�GHILQHV
FKDUDFWHULVWLFV�VXFK�DV�WKH�IRUPDW�DQG�VSHHG�IRU�WUDQVPLWWHG�GDWD��7KH�WZR
PRVW�FRPPRQ�LPSOHPHQWDWLRQV�IRU�WKLV�OD\HU�DUH�EDVHG�RQ�'6���DQG�'6��
WHFKQRORJLHV�DQG�VWDQGDUGV�

60'6�GHFRGH


