
��

)UDPH�5HOD\)UDPH�5HOD\

)UDPH�5HOD\�LV�D�SURWRFRO�VWDQGDUG�IRU�/$1�LQWHUQHWZRUNLQJ�ZKLFK
SURYLGHV�D�IDVW�DQG�HIILFLHQW�PHWKRG�RI�WUDQVPLWWLQJ�LQIRUPDWLRQ�IURP�D�XVHU
GHYLFH�WR�/$1�EULGJHV�DQG�URXWHUV�

7KH�)UDPH�5HOD\�SURWRFRO�XVHV�D�IUDPH�VWUXFWXUH�VLPLODU�WR�WKDW�RI�/$3'�
H[FHSW�WKDW�WKH�IUDPH�KHDGHU�LV�UHSODFHG�E\�D���E\WH�)UDPH�5HOD\�KHDGHU
ILHOG��7KH�)UDPH�5HOD\�KHDGHU�FRQWDLQV�WKH�XVHU�VSHFLILHG�'/&,�ILHOG��ZKLFK
LV�WKH�GHVWLQDWLRQ�DGGUHVV�RI�WKH�IUDPH��,W�DOVR�FRQWDLQV�FRQJHVWLRQ�DQG
VWDWXV�VLJQDOV�ZKLFK�WKH�QHWZRUN�VHQGV�WR�WKH�XVHU�

9LUWXDO�&LUFXLWV

7KH�)UDPH�5HOD\�IUDPH�LV�WUDQVPLWWHG�WR�LWV�GHVWLQDWLRQ�E\�ZD\�RI�YLUWXDO
FLUFXLWV��ORJLFDO�SDWKV�IURP�DQ�RULJLQDWLQJ�SRLQW�LQ�WKH�QHWZRUN��WR�D
GHVWLQDWLRQ�SRLQW��9LUWXDO�FLUFXLWV�PD\�EH�SHUPDQHQW��39&V��RU�VZLWFKHG
�69&V���39&V�DUH�VHW�XS�DGPLQLVWUDWLYHO\�E\�WKH�QHWZRUN�PDQDJHU�IRU�D
GHGLFDWHG�SRLQW�WR�SRLQW�FRQQHFWLRQ��69&V�DUH�VHW�XS�RQ�D�FDOO�E\�FDOO�EDVLV�



�����½��)UDPH�5HOD\

$GYDQWDJHV�RI�)UDPH�5HOD\

)UDPH�5HOD\�RIIHUV�DQ�DWWUDFWLYH�DOWHUQDWLYH�WR�ERWK�GHGLFDWHG�OLQHV�DQG�;���
QHWZRUNV�IRU�FRQQHFWLQJ�/$1V�WR�EULGJHV�DQG�URXWHUV��7KH�VXFFHVV�RI�WKH
)UDPH�5HOD\�SURWRFRO�LV�EDVHG�RQ�WKH�IROORZLQJ�WZR�XQGHUO\LQJ�IDFWRUV�

• %HFDXVH�YLUWXDO�FLUFXLWV�FRQVXPH�EDQGZLGWK�RQO\�ZKHQ�WKH\�WUDQVSRUW
GDWD��PDQ\�YLUWXDO�FLUFXLWV�FDQ�H[LVW�VLPXOWDQHRXVO\�DFURVV�D�JLYHQ
WUDQVPLVVLRQ�OLQH��,Q�DGGLWLRQ��HDFK�GHYLFH�FDQ�XVH�PRUH�RI�WKH
EDQGZLGWK�DV�QHFHVVDU\��DQG�WKXV�RSHUDWH�DW�KLJKHU�VSHHGV�

• 7KH�LPSURYHG�UHOLDELOLW\�RI�FRPPXQLFDWLRQ�OLQHV�DQG�LQFUHDVHG�HUURU�
KDQGOLQJ�VRSKLVWLFDWLRQ�DW�HQG�VWDWLRQV�DOORZV�WKH�)UDPH�5HOD\�SURWRFRO
WR�GLVFDUG�HUURQHRXV�IUDPHV�DQG�WKXV�HOLPLQDWH�WLPH�FRQVXPLQJ�HUURU�
KDQGOLQJ�SURFHVVLQJ�

7KHVH�WZR�IDFWRUV�PDNH�)UDPH�5HOD\�D�GHVLUDEOH�FKRLFH�IRU�GDWD
WUDQVPLVVLRQ��KRZHYHU��WKH\�DOVR�QHFHVVLWDWH�WHVWLQJ�WR�GHWHUPLQH�WKDW�WKH
V\VWHP�ZRUNV�SURSHUO\�DQG�WKDW�GDWD�LV�QRW�ORVW�



)UDPH�5HOD\�6WUXFWXUH��¾�����

)UDPH�5HOD\�6WUXFWXUH)UDPH�5HOD\�6WUXFWXUH

6WDQGDUGV�IRU�WKH�)UDPH�5HOD\�SURWRFRO�KDYH�EHHQ�GHYHORSHG�E\�$16,�DQG
&&,77�VLPXOWDQHRXVO\��7KH�VHSDUDWH�/0,�VSHFLILFDWLRQ�KDV�EDVLFDOO\�EHHQ
LQFRUSRUDWHG�LQWR�WKH�$16,�VSHFLILFDWLRQ��7KH�IROORZLQJ�GLVFXVVLRQ�RI�WKH
SURWRFRO�VWUXFWXUH�LQFOXGHV�WKH�PDMRU�SRLQWV�IURP�WKHVH�VSHFLILFDWLRQV�

7KH�)UDPH�5HOD\�IUDPH�VWUXFWXUH�LV�EDVHG�RQ�WKH�/$3'�SURWRFRO��,Q�WKH
)UDPH�5HOD\�VWUXFWXUH��WKH�IUDPH�KHDGHU�LV�DOWHUHG�VOLJKWO\�WR�FRQWDLQ�WKH
'DWD�/LQN�&RQQHFWLRQ�,GHQWLILHU��'/&,��DQG�FRQJHVWLRQ�ELWV��LQ�SODFH�RI�WKH
QRUPDO�DGGUHVV�DQG�FRQWURO�ILHOGV��7KLV�QHZ�)UDPH�5HOD\�KHDGHU�LV���E\WHV�LQ
OHQJWK�DQG�KDV�WKH�IROORZLQJ�IRUPDW�

Flag Frame Relay
Header

Information FCS Flag

DLCI
8 7 6 5 4 3

C/R
2

EA
1

DLCI
8  7  6  5

FECN
4

BECN
3

DE
2

EA
1

)UDPH�5HOD\�KHDGHU�VWUXFWXUH

'/&,'/&,

���ELW�'/&,�ILHOG�UHSUHVHQWV�WKH�DGGUHVV�RI�WKH�IUDPH�DQG�FRUUHVSRQGV�WR�D
39&�

&�5&�5

'HVLJQDWHV�ZKHWKHU�WKH�IUDPH�LV�D�FRPPDQG�RU�UHVSRQVH�

($($

([WHQGHG�$GGUHVV�ILHOG�VLJQLILHV�XS�WR�WZR�DGGLWLRQDO�E\WHV�LQ�WKH�)UDPH
5HOD\�KHDGHU��WKXV�JUHDWO\�H[SDQGLQJ�WKH�QXPEHU�RI�SRVVLEOH�DGGUHVVHV�

)(&1)(&1

)RUZDUG�([SOLFLW�&RQJHVWLRQ�1RWLILFDWLRQ��VHH�(&1�EHORZ��

%(&1%(&1

%DFNZDUG�([SOLFLW�&RQJHVWLRQ�1RWLILFDWLRQ��VHH�(&1�EHORZ��



�����½��)UDPH�5HOD\

'(

'LVFDUG�(OLJLELOLW\��VHH�'(�EHORZ��

,QIRUPDWLRQ

7KH�,QIRUPDWLRQ�ILHOG�PD\�LQFOXGH�RWKHU�SURWRFROV�ZLWKLQ�LW��VXFK�DV�DQ
;�����,3�RU�6'/&��61$��SDFNHW�

([SOLFLW�&RQJHVWLRQ�1RWLILFDWLRQ��(&1��%LWV

:KHQ�WKH�QHWZRUN�EHFRPHV�FRQJHVWHG�WR�WKH�SRLQW�WKDW�LW�FDQQRW�SURFHVV
QHZ�GDWD�WUDQVPLVVLRQV��LW�EHJLQV�WR�GLVFDUG�IUDPHV��7KHVH�GLVFDUGHG�IUDPHV
DUH�UHWUDQVPLWWHG��WKXV�FDXVLQJ�PRUH�FRQJHVWLRQ��,Q�DQ�HIIRUW�WR�SUHYHQW�WKLV
VLWXDWLRQ��VHYHUDO�PHFKDQLVPV�KDYH�EHHQ�GHYHORSHG�WR�QRWLI\�XVHU�GHYLFHV�DW
WKH�RQVHW�RI�FRQJHVWLRQ��VR�WKDW�WKH�RIIHUHG�ORDG�PD\�EH�UHGXFHG�

7ZR�ELWV�LQ�WKH�)UDPH�5HOD\�KHDGHU�DUH�XVHG�WR�VLJQDO�WKH�XVHU�GHYLFH�WKDW
FRQJHVWLRQ�LV�RFFXUULQJ�RQ�WKH�OLQH��7KH\�DUH�WKH�)RUZDUG�([SOLFLW
&RQJHVWLRQ�1RWLILFDWLRQ��)(&1��ELW�DQG�WKH�%DFNZDUG�([SOLFLW�&RQJHVWLRQ
1RWLILFDWLRQ��%(&1��ELW��7KH�)(&1�LV�FKDQJHG�WR���DV�D�IUDPH�LV�VHQW
GRZQVWUHDP�WRZDUG�WKH�GHVWLQDWLRQ�ORFDWLRQ�ZKHQ�FRQJHVWLRQ�RFFXUV�GXULQJ
GDWD�WUDQVPLVVLRQ��,Q�WKLV�ZD\��DOO�GRZQVWUHDP�QRGHV�DQG�WKH�DWWDFKHG�XVHU
GHYLFH�OHDUQ�DERXW�FRQJHVWLRQ�RQ�WKH�OLQH��7KH�%(&1�LV�FKDQJHG�WR���LQ�D
IUDPH�WUDYHOLQJ�EDFN�WRZDUG�WKH�VRXUFH�RI�GDWD�WUDQVPLVVLRQ�RQ�D�SDWK�ZKHUH
FRQJHVWLRQ�LV�RFFXUULQJ��7KXV�WKH�VRXUFH�QRGH�LV�QRWLILHG�WR�VORZ�GRZQ
WUDQVPLVVLRQ�XQWLO�FRQJHVWLRQ�VXEVLGHV�

%\WHV�ZLWK�FRQJHVWLRQ�ELWV�VHW�DFFRUGLQJ�WR�'/&,�YDOXH



)UDPH�5HOD\�6WUXFWXUH��¾�����

&RQVROLGDWHG�/LQN�/D\HU�0DQDJHPHQW��&//0�

,W�PD\�RFFXU�WKDW�WKHUH�DUH�QR�IUDPHV�WUDYHOLQJ�EDFN�WR�WKH�VRXUFH�QRGH
ZKLFK�LV�FDXVLQJ�WKH�FRQJHVWLRQ��,Q�WKLV�FDVH��WKH�QHWZRUN�ZLOO�ZDQW�WR�VHQG
LWV�RZQ�PHVVDJH�WR�WKH�SUREOHPDWLF�VRXUFH�QRGH��7KH�VWDQGDUG��KRZHYHU�
GRHV�QRW�DOORZ�WKH�QHWZRUN�WR�VHQG�LWV�RZQ�IUDPHV�ZLWK�WKH�'/&,�RI�WKH
GHVLUHG�YLUWXDO�FLUFXLW�

7R�DGGUHVV�WKLV�SUREOHP��$16,�GHILQHG�WKH�&RQVROLGDWHG�/LQN�/D\HU
0DQDJHPHQW��&//0���:LWK�&//0��D�VHSDUDWH�'/&,��QXPEHU�������LV
UHVHUYHG�IRU�VHQGLQJ�OLQN�OD\HU�FRQWURO�PHVVDJHV�IURP�WKH�QHWZRUN�WR�WKH
XVHU�GHYLFH��7KH�$16,�VWDQGDUG��7�������GHILQHV�WKH�IRUPDW�RI�WKH�&//0
PHVVDJH��,W�FRQWDLQV�D�FRGH�IRU�WKH�FDXVH�RI�WKH�FRQJHVWLRQ�DQG�D�OLVWLQJ�RI
DOO�'/&,V�WKDW�VKRXOG�DFW�WR�UHGXFH�WKHLU�GDWD�WUDQVPLVVLRQ�WR�ORZHU
FRQJHVWLRQ�

6WDWXV�RI�&RQQHFWLRQV��/0,�

(DFK�'/&,�FRUUHVSRQGV�WR�D�39&��3HUPDQHQW�9LUWXDO�&LUFXLW���,W�LV
VRPHWLPHV�QHFHVVDU\�WR�WUDQVPLW�LQIRUPDWLRQ�DERXW�WKLV�FRQQHFWLRQ��H�J��
ZKHWKHU�WKH�LQWHUIDFH�LV�VWLOO�DFWLYH��WKH�YDOLG�'/&,V�IRU�WKH�LQWHUIDFH�DQG�WKH
VWDWXV�RI�HDFK�39&��7KLV�LQIRUPDWLRQ�LV�WUDQVPLWWHG�XVLQJ�WKH�UHVHUYHG
'/&,������RU�'/&,����GHSHQGLQJ�RQ�WKH�VWDQGDUG�XVHG�

$�PXOWLFDVW�VWDWXV�PD\�DOVR�EH�VHQW�ZLWK�WKH�/0,��0XOWLFDVWLQJ�LV�ZKHUH�D
URXWHU�VHQGV�D�IUDPH�RQ�D�UHVHUYHG�'/&,�NQRZQ�DV�D�PXOWLFDVW�JURXS��7KH
QHWZRUN�WKHQ�UHSOLFDWHV�WKH�IUDPH�DQG�GHOLYHUV�LW�WR�D�SUHGHILQHG�OLVW�RI
'/&,V��WKXV�EURDGFDVWLQJ�D�VLQJOH�IUDPH�WR�D�FROOHFWLRQ�RI�GHVWLQDWLRQV�

'LVFDUG�(OLJLELOLW\��'(�

:KHQ�WKHUH�LV�FRQJHVWLRQ�RQ�WKH�OLQH��WKH�QHWZRUN�PXVW�GHFLGH�ZKLFK
IUDPHV�WR�GLVFDUG�LQ�RUGHU�WR�IUHH�WKH�OLQH��'LVFDUG�(OLJLELOLW\�SURYLGHV�WKH
QHWZRUN�ZLWK�D�VLJQDO�WR�GHWHUPLQH�ZKLFK�IUDPHV�WR�GLVFDUG��7KH�QHWZRUN
ZLOO�GLVFDUG�IUDPHV�ZLWK�D�'(�YDOXH�RI���EHIRUH�GLVFDUGLQJ�RWKHU�IUDPHV�

7KH�'(�ELW�PD\�EH�VHW�E\�WKH�XVHU�RQ�VRPH�RI�LWV�ORZHU�SULRULW\�IUDPHV�
$OWHUQDWLYHO\��WKH�QHWZRUN�PD\�VHW�WKH�'(�ELW�WR�LQGLFDWH�WR�RWKHU�QRGHV�WKDW
D�IUDPH�VKRXOG�EH�SUHIHUHQWLDOO\�VHOHFWHG�IRU�GLVFDUG��LI�QHFHVVDU\�



�����½��)UDPH�5HOD\

)UDPH�5HOD\�6WDQGDUGV)UDPH�5HOD\�6WDQGDUGV

$16,�7�����$16,�7�����

7������GHVFULEHV�WKH�SURWRFRO�VXSSRUWLQJ�WKH�GDWD�WUDQVIHU�SKDVH�RI�WKH
)UDPH�5HOD\�EHDUHU�VHUYLFH��DV�GHILQHG�LQ�$16,�7�������7������LV�EDVHG�RQ�D
VXEVHW�RI�$16,�7�������/$3'��FDOOHG�WKH�´&RUH�$VSHFWVµ�DQG�LV�XVHG�E\
ERWK�VZLWFKHG�DQG�SHUPDQHQW�YLUWXDO�FDOOV�

7������DOVR�LQFOXGHV�WKH�&RQVROLGDWHG�/LQN�/D\HU�0HFKDQLVP��&//0���7KH
JHQHUDWLRQ�DQG�WUDQVSRUW�RI�&//0�LV�RSWLRQDO��:LWK�&//0��'/&,������LV
UHVHUYHG�IRU�VHQGLQJ�OLQN�OD\HU�FRQWURO�PHVVDJHV�

7������LVVXHV�LPSOLFLW�FRQJHVWLRQ�QRWLILFDWLRQ�IURP�WKH�QHWZRUN�WR�WKH�XVHU
GHYLFH��7KH�FRQJHVWLRQ�QRWLILFDWLRQ�FRQWDLQV�D�FRGH�LQGLFDWLQJ�WKH�FDXVH�RI
WKH�FRQJHVWLRQ�DQG�OLVWV�DOO�'/&,V�WKDW�KDYH�WR�UHGXFH�WKHLU�WUDIILF�LQ�RUGHU
WR�ORZHU�FRQJHVWLRQ�

$16,�7�����$16,�7�����

7R�HVWDEOLVK�D�6ZLWFKHG�9LUWXDO�&LUFXLW��69&��FRQQHFWLRQ��)UDPH�5HOD\�XVHUV
PXVW�HVWDEOLVK�D�GLDORJ�ZLWK�WKH�QHWZRUN�XVLQJ�WKH�VLJQDOOLQJ�VSHFLILFDWLRQ�LQ
7�������7KH�SURFHGXUH�UHVXOWV�LQ�WKH�DVVLJQPHQW�RI�D�'/&,��2QFH�WKH�GLDORJ
LV�HVWDEOLVKHG��WKH�7������SURFHGXUHV�DSSO\�

7R�HVWDEOLVK�D�3HUPDQHQW�9LUWXDO�&LUFXLW��39&���D�VHWXS�SURWRFRO�LV�XVHG
ZKLFK�LV�LGHQWLFDO�WR�WKH�,6'1�'�FKDQQHO�SURWRFRO�DQG�GHILQHG�LQ�7������

:LWK�,6'1��XVHUV�FDQ�XVH�WKH�'�FKDQQHO�IRU�VHWXS��)RU�QRQ�,6'1�FDOOHUV�
WKHUH�LV�QR�'�FKDQQHO��VR�WKH�GLDORJ�EHWZHHQ�WKH�XVHU�DQG�WKH�QHWZRUN�PXVW
EH�VHSDUDWHG�IURP�WKH�RUGLQDU\�GDWD�WUDQVIHU�SURFHGXUHV��,Q�7�������'/&,��
LV�UHVHUYHG�

7������DOVR�FRQWDLQV�VSHFLILFDWLRQV�RQ�KRZ�)UDPH�5HOD\�VHUYLFH�SDUDPHWHUV
DUH�QHJRWLDWHG�

$16,�/0,$16,�/0,

$16,�/0,�LV�D�3HUPDQHQW�9LUWXDO�&LUFXLW��39&��PDQDJHPHQW�V\VWHP
GHILQHG�LQ�$QQH[�'�RI�7�������$16,�/0,�LV�YLUWXDOO\�LGHQWLFDO�WR�WKH

0DQXIDFWXUHUV’�/0,��ZLWKRXW�WKH�RSWLRQDO�H[WHQVLRQV��$16,�/0,�XVHV
'/&,���



)UDPH�5HOD\�6WDQGDUGV��¾�����

0DQXIDFWXUHUV’�/0,

0DQXIDFWXUHUV’�/0,�LV�D�)UDPH�5HOD\�VSHFLILFDWLRQ�ZLWK�H[WHQVLRQ�GRFXPHQW
QXPEHU�������������6HSWHPEHU����������

0DQXIDFWXUHUV’�/0,�GHILQHV�D�JHQHULF�)UDPH�5HOD\�VHUYLFH�EDVHG�RQ�39&V
IRU�LQWHUFRQQHFWLQJ�'7(�GHYLFHV�ZLWK�)UDPH�5HOD\�QHWZRUN�HTXLSPHQW��,Q
DGGLWLRQ�WR�WKH�$16,�VWDQGDUG��0DQXIDFWXUHUV·�/0,�LQFOXGHV�H[WHQVLRQV�DQG

/0,�IXQFWLRQV�DQG�SURFHGXUHV��0DQXIDFWXUHUV’�/0,�XVHV�'/&,������

)UDPH�5HOD\�11,�39&

1HWZRUN�WR�1HWZRUN��11,��39&�)UDPH�5HOD\�LPSOHPHQWDWLRQ�LV�GHVFULEHG
LQ�)5)����7KH�11,�LQWHUIDFH�LV�FRQFHUQHG�ZLWK�WKH�WUDQVIHU�RI�&�SODQH�DQG
8�SODQH�LQIRUPDWLRQ�EHWZHHQ�WZR�QHWZRUN�QRGHV�EHORQJLQJ�WR�WZR�GLIIHUHQW
)UDPH�5HOD\�QHWZRUNV�

11,�39&�GHFRGH



�����½��)UDPH�5HOD\

)5)��

)5)���SURYLGHV�PXOWLSURWRFRO�HQFDSVXODWLRQ�RYHU�)UDPH�5HOD\�ZLWKLQ�DQ
$16,�7������IUDPH��7KH�VWUXFWXUH�RI�VXFK�D�)UDPH�5HOD\�IUDPH�LV�DV
IROORZV�

8 7 6 5 4 3 2 1 Octet

Flag (7E hex ) 1

T1.618 Address
(including 10-bit DLCI)

2
3

Q.922 Control (UI or I frame) 4

Optional Pad (0x00) 5

NLPID 6

Data
.
.

7

Frame Check Sequence n-2
n-1

Flag (7E hex) n

)5)���IUDPH�VWUXFWXUH

7KH�1/3,'��1HWZRUN�/HYHO�3URWRFRO�,'��ILHOG�GHVLJQDWHV�ZKDW
HQFDSVXODWLRQ�RU�ZKDW�SURWRFRO�IROORZV��7KH�IROORZLQJ�GLDJUDP�GHWDLOV�WKH
SRVVLEOH�YDOXHV�IRU�1/3,'�DQG�WKH�SURWRFROV�ZKLFK�DUH�GHVLJQDWHG�E\�HDFK
YDOXH��)RU�H[DPSOH��D�YDOXH�RI��[&&�LQGLFDWHV�DQ�HQFDSVXODWHG�,3�IUDPH�

Q.922  Control

UI

CLNP IP SNAPQ.933 

I  Frame

0x08 0x81 0xCC 0x80

ISO 8208 ISO 8208
Modulo 8 Modulo 128

..01.... ..10....

L2  ID

7776 Q.922 Others 802.2 

0x4E 0x4C0x51

L3  ID
user specified

0x70

OUI 

PID 

802.3  to  802.6

LAN to LAN

DTE  to DTE 

                                 ....  binary value 

Frame 

0XOWLSURWRFRO�HQFDSVXODWLRQ�RYHU�)UDPH�5HOD\



)UDPH�5HOD\�6WDQGDUGV��¾�����

81,�69&

)5)���LV�)UDPH�5HOD\�VZLWFKHG�YLUWXDO�FRQQHFWLRQ�XVHU�WR�QHWZRUN�LQWHUIDFH
DJUHHPHQW��,W�DSSOLHV�XVLQJ�HTXLSPHQW�DWWDFKHG�WR�D�QRQ�,6'1�)UDPH�5HOD\
QHWZRUN��RU�WR�DQ�,6'1�QHWZRUN�XVLQJ�RQO\�FDVH�$�

81,�69&�GHFRGH

7KH�IROORZLQJ�LV�D�OLVW�RI�YDOLG�69&�PHVVDJH�W\SHV�

• &DOO�SURFHHGLQJ�

• &RQQHFW�

• &RQQHFW�$FNQRZOHGJH�

• 'LVFRQQHFW�

• 3URJUHVV�

• 5HOHDVH�

• 5HOHDVH�FRPSOHWH�

• 6HWXS�

• 6WDWXV�

• 6WDWXV�HQTXLU\�



�����½��)UDPH�5HOD\

11,�69&

1HWZRUN�WR�1HWZRUN��11,��69&�)UDPH�5HOD\�LPSOHPHQWDWLRQ�LV�GHVFULEHG
LQ�)5)�����7KLV�LPSOHPHQWDWLRQ�DJUHHPHQW�DSSOLHV�WR�69&V�RYHU�)UDPH
5HOD\�11,V�DQG�WR�639&V��,W�LV�DSSOLFDEOH�DW�11,V�ZKHWKHU�ERWK�QHWZRUNV
DUH�SULYDWH��ERWK�DUH�SXEOLF��RU�RQH�LV�SULYDWH�DQG�WKH�RWKHU�SXEOLF��6XFK
IUDPHV�DUH�DXWRPDWLFDOO\�UHFRJQL]HG�E\�WKH�DQDO\]HU�DQG�FRUUHFWO\�GLVSOD\HG�

)5)���

)UDPH�5HOD\�LV�QRZ�D�PDMRU�FRPSRQHQW�RI�PDQ\�QHWZRUN�GHVLJQV��7KH
SURWRFRO�SURYLGHV�D�PLQLPDO�VHW�RI�VZLWFKLQJ�IXQFWLRQV�WR�IRUZDUG�YDULDEOH
VL]HG�GDWD�SD\ORDGV�WKURXJK�D�QHWZRUN��7KH�EDVLF�IUDPH�UHOD\�SURWRFRO�
GHVFULEHG�LQ�WKH�)UDPH�5HOD\�)RUXP�8VHU�WR�1HWZRUN��81,��DQG�1HWZRUN
WR�1HWZRUN��11,��,PSOHPHQWDWLRQ�$JUHHPHQWV��KDV�EHHQ�DXJPHQWHG�E\
DGGLWLRQDO�DJUHHPHQWV�ZKLFK�GHWDLO�WHFKQLTXHV�IRU�VWUXFWXULQJ�DSSOLFDWLRQ
GDWD�RYHU�WKH�EDVLF�)UDPH�5HOD\�LQIRUPDWLRQ�ILHOG��7KHVH�WHFKQLTXHV�HQDEOHG
VXFFHVVIXO�VXSSRUW�IRU�GDWD�DSSOLFDWLRQV�VXFK�DV�/$1�EULGJLQJ��,3�URXWLQJ�
DQG�61$�

)5)����H[WHQGV�)UDPH�5HOD\�DSSOLFDWLRQ�VXSSRUW�WR�LQFOXGH�WKH�WUDQVSRUW�RI
GLJLWDO�YRLFH�SD\ORDGV��6SHFLILFDOO\�)5)����DGGUHVVHV�WKH�IROORZLQJ
UHTXLUHPHQWV�

• 7UDQVSRUW�RI�FRPSUHVVHG�YRLFH�ZLWKLQ�WKH�SD\ORDG�RI�D�)UDPH�5HOD\
IUDPH�

• 6XSSRUW�D�GLYHUVH�VHW�RI�YRLFH�FRPSUHVVLRQ�DOJRULWKPV�

• (IIHFWLYH�XWLOL]DWLRQ�RI�ORZ�ELW�UDWH�)UDPH�5HOD\�FRQQHFWLRQV�

• 0XOWLSOH[LQJ�RI�XS�WR�����VXE�FKDQQHOV�RQ�D�VLQJOH�IUDPH�UHOD\�'/&,�

• 6XSSRUW�RI�PXOWLSOH�YRLFH�SD\ORDGV�RQ�WKH�VDPH�RU�GLIIHUHQW�VXE�
FKDQQHO�ZLWKLQ�D�VLQJOH�IUDPH�

• 6XSSRUW�RI�GDWD�VXE�FKDQQHOV�RQ�D�PXOWLSOH[HG�)UDPH�5HOD\�'/&,�

)5)���

)5)����LV�WKH�)UDPH�5HOD\�)UDJPHQWDWLRQ�,PSOHPHQWDWLRQ�$JUHHPHQW�
)UDJPHQWDWLRQ�TXHXLQJ�UHGXFHV�ERWK�GHOD\�DQG�GHOD\�YDULDWLRQ�LQ�)UDPH
5HOD\�QHWZRUNV�E\�GLYLGLQJ�ODUJH�GDWD�SDFNHWV�LQWR�VPDOOHU�SDFNHWV�DQG�WKHQ
UHDVVHPEOLQJ�WKH�GDWD�LQWR�WKH�RULJLQDO�IUDPHV�DW�WKH�GHVWLQDWLRQ��7KLV�DELOLW\
LV�SDUWLFXODUO\�UHOHYDQW�WR�XVHUV�ZKR�ZLVK�WR�FRPELQH�YRLFH�DQG�RWKHU�WLPH�
VHQVLWLYH�DSSOLFDWLRQV��VXFK�DV�61$�PLVVLRQ�FULWLFDO�DSSOLFDWLRQV��ZLWK�QRQ�
WLPH�VHQVLWLYH�DSSOLFDWLRQV�RU�RWKHU�GDWD�RQ�D�VLQJOH�3HUPDQHQW�9LUWXDO



)UDPH�5HOD\�6WDQGDUGV��¾�����

&LUFXLW��39&���7KH�PDLQ�EHQHILW�RI�IUDJPHQWDWLRQ�LV�WKH�DELOLW\�WR�XWLOL]H
FRPPRQ�8VHU�WR�1HWZRUN�,QWHUIDFH��81,��DFFHVV�OLQHV�RU�1HWZRUN�WR
1HWZRUN�,QWHUIDFH��11,��OLQHV�DQG�RU�39&V�IRU�FRPPXQLFDWLRQV
FRPELQLQJ�ODUJH�GDWD�IUDPHV�DQG�UHDO�WLPH�SURWRFROV�

)UDJPHQWLQJ�IUDPHV�HQKDQFHV�WKH�XWLOLW\�DQG�XQLIRUPLW\�RI�)UDPH�5HOD\
QHWZRUNV��UHGXFLQJ�GHOD\�DQG�GHOD\�YDULDWLRQ�ZKLOH�XSJUDGLQJ�DSSOLFDWLRQ
UHVSRQVLYHQHVV��TXDOLW\�DQG�UHOLDELOLW\��$V�D�UHVXOW��PXOWLSOH�W\SHV�RI�WUDIILF�
VXFK�DV�YRLFH��ID[�DQG�GDWD��FDQ�EH�WUDQVSDUHQWO\�FRPELQHG�RQ�D�VLQJOH�81,�
11,�DQG�RU�39&�

7KH�)UDJPHQWDWLRQ�,PSOHPHQWDWLRQ�$JUHHPHQW�SURYLGHV�IRU�WUDQVPLVVLRQ
RI�)UDPH�5HOD\�'DWD�7HUPLQDO�(TXLSPHQW��'7(��DQG�'DWD
&RPPXQLFDWLRQV�(TXLSPHQW��'&(��ZLWK�WKH�DELOLW\�WR�IUDJPHQW�ORQJ�GDWD
IUDPHV�LQWR�D�VHTXHQFH�RI�VKRUWHU�IUDPHV�WKDW�DUH�WKHQ�UHDVVHPEOHG�LQWR�WKH
RULJLQDO�IUDPH�E\�WKH�UHFHLYLQJ�SHHU�'7(�RU�'&(��)UDPH�IUDJPHQWDWLRQ�LV
QHFHVVDU\�WR�FRQWURO�GHOD\�DQG�GHOD\�YDULDWLRQ�ZKHQ�UHDO�WLPH�WUDIILF��VXFK�DV
YRLFH��LV�FDUULHG�DFURVV�WKH�VDPH�LQWHUIDFHV�DV�GDWD�WUDIILF��)UDJPHQWDWLRQ
HQDEOHV�WKH�LQWHUOHDYLQJ�RI�GHOD\�VHQVLWLYH�WUDIILF�RQ�RQH�39&�ZLWK�IUDJPHQWV
RI�ORQJ�GDWD�IUDPHV�RQ�DQRWKHU�39&�XVLQJ�WKH�VDPH�LQWHUIDFH�

)5)����VXSSRUWV�WKUHH�IUDJPHQWDWLRQ�DSSOLFDWLRQV�
��� /RFDOO\�DFURVV�D�)UDPH�5HOD\�81,�LQWHUIDFH�EHWZHHQ�WKH�'7(�'&(

SHHUV�
��� /RFDOO\�DFURVV�D�)UDPH�5HOD\�11,�LQWHUIDFH�EHWZHHQ�'&(�SHHUV�
��� (QG�WR�(QG�EHWZHHQ�WZR�)UDPH�5HOD\�'7(V�LQWHUFRQQHFWHG�E\�RQH�RU

PRUH�)UDPH�5HOD\�QHWZRUNV�

:KHQ�XVHG�HQG�WR�HQG��WKH�IUDJPHQWDWLRQ�SURFHGXUH�LV�WUDQVSDUHQW�WR
)UDPH�5HOD\�QHWZRUN�V��EHWZHHQ�WKH�WUDQVPLWWLQJ�DQG�UHFHLYLQJ�'7(V�

)5(WKHU

)5(WKHU�LV�D�YDULDQW�RI�)UDPH�5HOD\�ZKLFK�LV�FRPSULVHG�RI�WKH�)UDPH�5HOD\
KHDGHU�IROORZHG�E\�WKH�(WKHU7\SH�ILHOG��7KLV�LV�DQ�DGGLWLRQDO�IRUP�RI
HQFDSVXODWLRQ�RYHU�)UDPH�5HOD\�ZKLFK�LV�XVHG�E\�VRPH�FXVWRPHUV�



�����½��)UDPH�5HOD\

7LPHSOH[��%5(�7LPHSOH[��%5(���

%5(��%ULGJH�5HOD\�(QFDSVXODWLRQ��LV�D�SURSULHWDU\�$VFRP�7LPHSOH[
SURWRFRO�WKDW�H[WHQGV�EULGJLQJ�DFURVV�:$1�OLQNV�E\�PHDQV�RI
HQFDSVXODWLRQ��%5(��LV�DQ�LPSURYHG�IRUP�RI�WKH�VWDQGDUG��SURYLGLQJ�EHWWHU
SHUIRUPDQFH�GXH�WR�WKH�IDFW�WKDW�LW�VLWV�GLUHFWO\�RQ�WKH�OLQN�OD\HU�SURWRFRO�
UHTXLUHV�OHVV�FRQILJXUDWLRQ�DQG�SURYLGHV�LWV�RZQ�URXWLQJ�SURWRFRO��%5(��ZDV
GHSOR\HG�LQ�����URXWHU�VRIWZDUH�DQG�LV�DYDLODEOH�LQ�DOO���[�DQG���[�YHUVLRQV�RI
WKH�VRIWZDUH�

7KH�IRUPDW�RI�WKH�%5(��IUDPH�LV�DV�IROORZV�

1 byte 1 byte

Frame Type F Priority

Source BRE Bridge No. (2 bytes)

Source Bridge Domain ID =1

VLAN ID SRB #

Remainder of BRE2 Header

7 bytes in unfragmented format

12 bytes in fragmented format

Data

%5(��IUDPH�IRUPDW

,I�)�LV���WKDQ�WKH�IUDPH�LV�XQIUDJPHQWHG�DQG�WKH�%5(��KHDGHU�LV����E\WHV
ORQJ��,I�)�LV����WKH�IUDPH�LV�IUDJPHQWHG�DQG�WKH�%5(��KHDGHU�LV����E\WHV
ORQJ��65%���LV�WKH�6RXUFH�5RXWH�%ULGJH�1XPEHU����ELWV��



&DVFDGH��¾�����

&DVFDGH&DVFDGH

,Q�RUGHU�WR�SURYLGH�D�)UDPH�5HOD\�VHUYLFH��5HJLRQDO�%HOO�2SHUDWLQJ
&RPSDQLHV��5%2&V��GHSOR\�&DVFDGH�VZLWFKHV�LQ�PXOWLSOH�/$7$V�DQG
LQWHUFRQQHFW�WKHP�WR�SURYLGH�VHUYLFH�WR�FXVWRPHUV�DFURVV�WKH�/$7$V��DV
ZHOO�DV�PDQDJH�WKH�VZLWFKHV�LQ�PXOWLSOH�/$7$V�IURP�D�VLQJOH�QHWZRUN
PDQDJHPHQW�VWDWLRQ�

7KH�WUXQN�KHDGHU�IRUPDW�IRU�WKH�&DVFDGH�67';�IDPLO\�RI�VZLWFKHV�FRQIRUP
WR�$16,�7�����������,6'1�&RUH�$VSHFWV�RI�)UDPH�3URWRFRO�IRU�XVH�ZLWK
)UDPH�5HOD\�%HDUHU�6HUYLFH�

7KH�&DVFDGH�WUXQN�KHDGHU�IRUPDW�LV�DV�VKRZQ�EHORZ�

1 2 3 4 8

R C/R Version Reserved

ODE DE BECN FECN VC priority

Channel ID

User Management data depending

&DVFDGH�WUXQN�KHDGHU�IRUPDW

55

5HVHUYHG�

&�5&�5

&RPPDQG�5HVSRQVH�ILHOG�ELW�

9HUVLRQ9HUVLRQ

+HDGHU�YHUVLRQ��'HILQHV�WKH�YHUVLRQ�RI�WKH�WUXQN�KHDGHU�IRUPDW�IRU�WKH
&DVFDGH�67';�IDPLO\�RI�VZLWFKHV��7KLV�ILHOG�LV�FXUUHQWO\�VHW�WR���

2'(2'(

6HW�WR���LI�WKH�LQJUHVV�UDWH�LV�JUHDWHU�WKDQ�WKH�H[FHVV�EXUVW�VL]H�

'('(

'LVFDUG�HOLJLELOLW\�LQGLFDWRU�ZKLFK�LV�LPSOHPHQWHG�EDVHG�RQ�WKH�GHILQLWLRQV
VSHFLILHG�LQ�$16,�7������



�����½��)UDPH�5HOD\

%(&1

%DFNZDUG�H[SOLFLW�FRQJHVWLRQ�QRWLILFDWLRQ�DFFRUGLQJ�WR�$16,�7������

)(&1

)RUZDUG�H[SOLFLW�FRQJHVWLRQ�QRWLILFDWLRQ�DFFRUGLQJ�WR�$16,�7������

9&�SULRULW\

9LUWXDO�FLUFXLW�SULRULW\��8VHG�WR�GLIIHUHQWLDWH�WKH�VHQVLWLYH�WUDIILF�IURP�WUDIILF
QRW�VHQVLWLYH�WR�GHOD\V��VXFK�DV�ILOH�WUDQVIHUV�RU�EDWFK�WUDIILF��7KH�SULRULW\
PD\�EH������RU������EHLQJ�WKH�KLJKHVW�

)RU�PDQDJHPHQW�GDWD��D��WK�E\WH�FRQWDLQV�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�W\SH
RI�3'8�LQIRUPDWLRQ�WR�IROORZ��9DOXHV�DUH�DV�IROORZV�
� &DOO�UHTXHVW�3'8
� &RQILUPDWLRQ�3'8
� 5HMHFWHG�3'8
� &OHDU�3'8
� 'LVUXSW�3'8
� +HOOR�3'8
� +HOOR�$FNQRZOHGJPHQW�3'8
� 'HILQHG�3DWK�+HOOR�3'8
� 'HILQHG�3DWK�+HOOR�$FNQRZOHGJPHQW�3'8



/$3)��¾�����

/$3)/$3)

7KH�SXUSRVH�RI�/$3)�LV�WR�FRQYH\�GDWD�OLQN�VHUYLFH�GDWD�XQLWV�EHWZHHQ�'/�
VHUYLFH�XVHUV�LQ�WKH�8�SODQH�IRU�IUDPH�PRGH�EHDUHU�VHUYLFHV�DFURVV�WKH
,6'1�XVHU�QHWZRUN�LQWHUIDFH�RQ�%���'��RU�+�FKDQQHOV��)UDPH�PRGH�EHDUHU
FRQQHFWLRQV�DUH�HVWDEOLVKHG�XVLQJ�HLWKHU�SURFHGXUHV�VSHFLILHG�LQ
5HFRPPHQGDWLRQ�4�����>�@�RU��IRU�SHUPDQHQW�YLUWXDO�FLUFXLWV��E\
VXEVFULSWLRQ��/$3)�XVHV�D�SK\VLFDO�OD\HU�VHUYLFH��DQG�DOORZV�IRU�VWDWLVWLFDO
PXOWLSOH[LQJ�RI�RQH�RU�PRUH�IUDPH�PRGH�EHDUHU�FRQQHFWLRQV�RYHU�D�VLQJOH
,6'1�%���'��RU�+�FKDQQHO�E\�XVH�RI�/$3)�DQG�FRPSDWLEOH�+'/&
SURFHGXUHV�

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

8 7 6 5 4 3 2 1

Default address
field format

Upper DLCI C/R EA
0

(2 octets) Lower DLCI FECN
(Note)

BECN
(Note)

DE
(Note)

EA
1

/$3)�DGGUHVV�IRUPDW

Control field bits
(Modulo 128)

8 7 6 5 4 3 2 1

I Format N(S) 0 Octet 4 (Note)

N(R) P/F Octet 5

S Format X X X X Su Su 0 1 Octet 4
N(R) P/F Octet 5

U Format M M M P/F M M 1 1 Octet 4

/$3)�IRUPDW

($($

$GGUHVV�ILHOG�H[WHQVLRQ�ELW�

&�5&�5

&RPPDQG�5HVSRQVH�ELW�

)(&1)(&1

)RUZDUG�([SOLFLW�&RQJHVWLRQ�1RWLILFDWLRQ�



�����½��)UDPH�5HOD\

%(&1

%DFNZDUG�([SOLFLW�&RQJHVWLRQ�1RWLILFDWLRQ�

'/&,

'DWD�/LQN�&RQQHFWLRQ�,GHQWLILHU�

'(

'LVFDUG�(OLJLELOLW\�LQGLFDWRU�

'�&

'/&,�RU�'/�&25(�FRQWURO�LQGLFDWRU�

1�6�

7UDQVPLWWHU�VHQG�VHTXHQFH�QXPEHU�

1�5�

7UDQVPLWWHU�UHFHLYH�VHTXHQFH�QXPEHU�

3�)

3ROO�ELW�ZKHQ�XVHG�DV�D�FRPPDQG��ILQDO�ELW�ZKHQ�XVHG�DV�D�UHVSRQVH�

;

5HVHUYHG�DQG�VHW�WR���

6X

6XSHUYLVRU\�IXQFWLRQ�ELW�

0

0RGLILHU�IXQFWLRQ�ELW�



0XOWLSURWRFRO�RYHU�)UDPH�5HOD\��¾�����

0XOWLSURWRFRO�RYHU�)UDPH�5HOD\0XOWLSURWRFRO�RYHU�)UDPH�5HOD\

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

0XOWLSURWRFRO�RYHU�)UDPH�5HOD\�LV�D�PHWKRG�RI�HQFDSVXODWLQJ�YDULRXV�/$1
SURWRFROV�RYHU�)UDPH�5HOD\��,Q�WKLV�FDVH��DOO�SURWRFROV�HQFDSVXODWH�WKHLU
SDFNHWV�ZLWKLQ�D�4�����$QQH[�$�IUDPH��$GGLWLRQDOO\��IUDPHV�PXVW�FRQWDLQ
LQIRUPDWLRQ�QHFHVVDU\�WR�LGHQWLI\�WKH�SURWRFRO�FDUULHG�ZLWKLQ�WKH�SURWRFRO
GDWD�XQLW��3'8���WKXV�DOORZLQJ�WKH�UHFHLYHU�WR�SURSHUO\�SURFHVV�WKH�LQFRPLQJ
SDFNHW��7KH�IRUPDW�RI�VXFK�IUDPHV�LV�DV�VKRZQ�LQ�WKH�IROORZLQJ�LOOXVWUDWLRQ�

Flag (7E Hex)

Q.922 address

Control

Optional Pad (0x00)

NLPID

…
data
…

FCS

Flag (7E Hex)

0XOLSURWRFRO�RYHU�)UDPH�5HOD\�IUDPH

4�����DGGUHVV4�����DGGUHVV

��RFWHW�DGGUHVV�ILHOG�FRQWDLQLQJ�WKH����ELW�'/&,�ILHOG��2Q�VRPH�QHWZRUNV
WKH�4�����DGGUHVV�PD\�RSWLRQDOO\�FRQWDLQ���RU���RFWHWV�

&RQWURO&RQWURO

4�����FRQWURO�ILHOG��7KH�8,�YDOXH�LV�RI��[���LV�XVHG�XQOHVV�QHJRWLDWHG
RWKHUZLVH��7KH�XVH�RI�;,'���[$)�RU��[%)��LV�SHUPLWWHG�

3DG3DG

8VHG�WR�DOLJQ�WKH�UHPDLQGHU�RI�WKH�IUDPH�WR�D�WZR�RFWHW�ERXQGDU\��7KHUH
PD\�EH���RU���SDG�RFWHW�ZLWKLQ�WKH�SDG�ILHOG��7KH�YDOXH�LV�DOZD\V���



�����½��)UDPH�5HOD\

1/3,'

1HWZRUN�/HYHO�3URWRFRO�,'��DGPLQVWHUHG�E\�,62�DQG�&&,77��,GHQWLILHV�WKH
HQFDSVXODWHG�SURWRFRO�

)&6

��E\WH�IUDPH�FKHFN�VHTXHQFH�

7KHUH�DUH�WZR�EDVLF�W\SHV�RI�GDWD�SDFNHWV�WKDW�WUDYHO�ZLWKLQ�WKH�)UDPH�5HOD\
QHWZRUN��URXWHG�SDFNHWV�DQG�EULGJHG�SDFNHWV��7KHVH�SDFNHWV�KDYH�GLVWLQFW
IRUPDWV�DQG�WKHUHIRUH��PXVW�FRQWDLQ�DQ�LQGLFDWRU�WKDW�WKH�GHVWLQDWLRQ�PD\
XVH�WR�FRUUHFWO\�LQWHUSUHW�WKH�FRQWHQWV�RI�WKH�IUDPH��7KLV�LQGLFDWRU�LV
HPEHGGHG�ZLWKLQ�WKH�1/3,'�DQG�61$3�KHDGHU�LQIRUPDWLRQ�

)RU�WKRVH�SURWRFROV�WKDW�GR�QRW�KDYH�D�1/3,'�DOUHDG\�DVVLJQHG��LW�LV
QHFHVVDU\�WR�SURYLGH�D�PHFKDQLVP�WR�DOORZ�HDV\�SURWRFRO�LGHQWLILFDWLRQ�
7KHUH�LV�D�1/3,'�YDOXH�GHILQHG�LQGLFDWLQJ�WKH�SUHVHQFH�RI�D�61$3�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

$OO�VWDWLRQV�PXVW�EH�DEOH�WR�DFFHSW�DQG�SURSHUO\�LQWHUSUHW�ERWK�WKH�1/3,'
HQFDSVXODWLRQ�DQG�WKH�61$3�KHDGHU�HQFDSVXODWLRQ�IRU�D�URXWHG�SDFNHW�

7KH�WKUHH�RFWHW�2UJDQL]DWLRQDOO\�8QLTXH�,GHQWLILHU��28,��LGHQWLILHV�DQ
RUJDQL]DWLRQ�ZKLFK�DGPLQLVWHUV�WKH�PHDQLQJ�RI�WKH�3URWRFRO�,GHQWLILHU��3,'�
ZKLFK�IROORZV��7RJHWKHU�WKH\�LGHQWLI\�D�GLVWLQFW�SURWRFRO��1RWH�WKDW�28,
�[���������VSHFLILHV�WKDW�WKH�IROORZLQJ�3,'�LV�DQ�(WKHUW\SH�

6RPH�SURWRFROV�KDYH�DQ�DVVLJQHG�1/3,'��EXW�EHFDXVH�WKH�1/3,'
QXPEHULQJ�VSDFH�LV�VR�OLPLWHG��QRW�DOO�SURWRFROV�KDYH�VSHFLILF�1/3,'�YDOXHV
DVVLJQHG�WR�WKHP��:KHQ�SDFNHWV�RI�VXFK�SURWRFROV�DUH�URXWHG�RYHU�)UDPH
5HOD\�QHWZRUNV��WKH\�DUH�VHQW�XVLQJ�WKH�1/3,'��[���IROORZHG�E\�61$3��,I
WKH�SURWRFRO�KDV�DQ�(WKHUW\SH�DVVLJQHG��WKH�28,�LV��[����������ZKLFK
LQGLFDWHV�DQ�(WKHUW\SH�IROORZV���DQG�3,'�LV�WKH�(WKHUW\SH�RI�WKH�SURWRFRO�LQ
XVH��7KHUH�LV�RQH�SDG�RFWHW�WR�DOLJQ�WKH�SURWRFRO�GDWD�RQ�D�WZR�RFWHW
ERXQGDU\�

7KH�VHFRQG�W\SH�RI�)UDPH�5HOD\�WUDIILF�LV�EULGJHG�SDFNHWV��7KHVH�DUH
HQFDSVXODWHG�XVLQJ�WKH�1/3,'�YDOXH�RI��[���LQGLFDWLQJ�61$3��$V�ZLWK
RWKHU�61$3�HQFDSVXODWHG�SURWRFROV��WKHUH�LV�RQH�SDG�RFWHW�WR�DOLJQ�WKH�GDWD
SRUWLRQ�RI�WKH�HQFDSVXODWHG�IUDPH��7KH�61$3�KHDGHU�ZKLFK�IROORZV�WKH



0XOWLSURWRFRO�RYHU�)UDPH�5HOD\��¾�����

1/3,'�LGHQWLILHV�WKH�IRUPDW�RI�WKH�EULGJHG�SDFNHW��7KH�28,�YDOXH�XVHG�IRU
WKLV�HQFDSVXODWLRQ�LV�WKH�������RUJDQL]DWLRQ�FRGH��[������&���7KH�3,'
SRUWLRQ�RI�WKH�61$3�KHDGHU��WKH�WZR�E\WHV�LPPHGLDWHO\�IROORZLQJ�WKH�28,�
VSHFLILHV�WKH�IRUP�RI�WKH�0$&�KHDGHU��ZKLFK�LPPHGLDWHO\�IROORZV�WKH
61$3�KHDGHU��$GGLWLRQDOO\��WKH�3,'�LQGLFDWHV�ZKHWKHU�WKH�RULJLQDO�)&6�LV
SUHVHUYHG�ZLWKLQ�WKH�EULGJHG�IUDPH�
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