
��

,6'1,6'1

,78�65�1:7�����������������(76�������������������
$7	7��������������������

,6'1��,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN��LV�DQ�DOO�GLJLWDO�FRPPXQLFDWLRQV
OLQH�WKDW�DOORZV�IRU�WKH�WUDQVPLVVLRQ�RI�YRLFH��GDWD��YLGHR�DQG�JUDSKLFV��DW
YHU\�KLJK�VSHHGV��RYHU�VWDQGDUG�FRPPXQLFDWLRQ�OLQHV��,6'1�SURYLGHV�D
VLQJOH��FRPPRQ�LQWHUIDFH�ZLWK�ZKLFK�WR�DFFHVV�GLJLWDO�FRPPXQLFDWLRQV
VHUYLFHV�WKDW�DUH�UHTXLUHG�E\�YDU\LQJ�GHYLFHV��ZKLOH�UHPDLQLQJ�WUDQVSDUHQW�WR
WKH�XVHU��'XH�WR�WKH�ODUJH�DPRXQWV�RI�LQIRUPDWLRQ�WKDW�,6'1�OLQHV�FDQ
FDUU\��,6'1�DSSOLFDWLRQV�DUH�UHYROXWLRQL]LQJ�WKH�ZD\�EXVLQHVVHV
FRPPXQLFDWH�

,6'1�LV�QRW�UHVWULFWHG�WR�SXEOLF�WHOHSKRQH�QHWZRUNV�DORQH��LW�PD\�EH
WUDQVPLWWHG�YLD�SDFNHW�VZLWFKHG�QHWZRUNV��WHOH[��&$79�QHWZRUNV��HWF�



�����½��,6'1

3XEOLF�7HOHSKRQH�1HWZRUN

3DFNHW�6ZLWFKHG�1HWZRUN

7HOH[

&$79�1HWZRUN

,6'1�$&&(66

8VHUV8VHUV

,6'1�DSSOLFDWLRQV

7KH�IROORZLQJ�SURWRFROV�DUH�GHVFULEHG�LQ�WKLV�FKDSWHU�

• /$3'��/LQN�$FFHVV�3URWRFRO���&KDQQHO�'�

• ,6'1��,QWHJUDWHG�6HUYLFHV�'LJLWDO�1HWZRUN�



/$3'��¾�����

/$3'/$3'

,78�4������%OXH�%RRN�

7KH�/$3'��/LQN�$FFHVV�3URWRFRO���&KDQQHO�'��LV�D�OD\HU���SURWRFRO�ZKLFK
LV�GHILQHG�LQ�&&,77�4����������/$3'�ZRUNV�LQ�WKH�$V\QFKURQRXV
%DODQFHG�0RGH��$%0���7KLV�PRGH�LV�WRWDOO\�EDODQFHG��L�H���QR�PDVWHU�VODYH
UHODWLRQVKLS���(DFK�VWDWLRQ�PD\�LQLWLDOL]H��VXSHUYLVH��UHFRYHU�IURP�HUURUV��DQG
VHQG�IUDPHV�DW�DQ\�WLPH��7KH�SURWRFRO�WUHDWV�WKH�'7(�DQG�'&(�DV�HTXDOV�

7KH�IRUPDW�RI�D�VWDQGDUG�/$3'�IUDPH�LV�DV�IROORZV�

Flag Address field Control field Information FCS Flag

/$3'�IUDPH�VWUXFWXUH

)ODJ)ODJ

7KH�YDOXH�RI�WKH�IODJ�LV�DOZD\V���[�(���,Q�RUGHU�WR�HQVXUH�WKDW�WKH�ELW�SDWWHUQ
RI�WKH�IUDPH�GHOLPLWHU�IODJ�GRHV�QRW�DSSHDU�LQ�WKH�GDWD�ILHOG�RI�WKH�IUDPH
�DQG�WKHUHIRUH�FDXVH�IUDPH�PLVDOLJQPHQW���D�WHFKQLTXH�NQRZQ�DV�%LW�6WXIILQJ
LV�XVHG�E\�ERWK�WKH�WUDQVPLWWHU�DQG�WKH�UHFHLYHU�

$GGUHVV�ILHOG$GGUHVV�ILHOG

7KH�ILUVW�WZR�E\WHV�RI�WKH�IUDPH�DIWHU�WKH�KHDGHU�IODJ�LV�NQRZQ�DV�WKH
DGGUHVV�ILHOG��7KH�IRUPDW�RI�WKH�DGGUHVV�ILHOG�LV�DV�IROORZV�

8 7 6 5 4 3 2 1

SAPI C/R EA1

TEI EA2

/$3'�DGGUHVV�ILHOG

($� )LUVW�$GGUHVV�([WHQVLRQ�ELW�ZKLFK�LV�DOZD\V�VHW�WR���

&�5 &RPPDQG�5HVSRQVH�ELW��)UDPHV�IURP�WKH�XVHU�ZLWK�WKLV�ELW�VHW�WR��
DUH�FRPPDQG�IUDPHV��DV�DUH�IUDPHV�IURP�WKH�QHWZRUN�ZLWK�WKLV�ELW�VHW
WR����2WKHU�YDOXHV�LQGLFDWH�D�UHVSRQVH�IUDPH�



�����½��,6'1

6$3, 6HUYLFH�$FFHVV�3RLQW�,GHQWLILHU��9DOLG�YDOXHV�DUH�DV�IROORZV�
� &DOO�&RQWURO�SURFHGXUHV�
� 3DFNHW�PRGH�FRPPXQLFDWLRQV�XVLQJ�,�����FDOO�FRQWURO�

SURFHGXUHV�
�� 3DFNHW�FRPPXQLFDWLRQ�FRQIRUPLQJ�WR�;����OHYHO���
�� /D\HU���PDQDJHPHQW�SURFHGXUHV�

($� 6HFRQG�$GGUHVV�([WHQVLRQ�ELW�ZKLFK�LV�DOZD\V�VHW�WR���

7(, 7HUPLQDO�(QGSRLQW�,GHQWLILHU��9DOLG�YDOXHV�DUH�DV�IROORZV�
���� 8VHG�E\�QRQ�DXWRPDWLF�7(,�DVVLJQPHQW�XVHU

HTXLSPHQW�
������ 8VHG�E\�DXWRPDWLF�7(,�DVVLJQPHQW�HTXLSPHQW�
��� 8VHG�IRU�D�EURDGFDVW�FRQQHFWLRQ�PHDQW�IRU�DOO

7HUPLQDO�(QGSRLQWV�

&RQWURO�ILHOG

7KH�ILHOG�IROORZLQJ�WKH�$GGUHVV�)LHOG�LV�FDOOHG�WKH�&RQWURO�)LHOG�DQG�VHUYHV
WR�LGHQWLI\�WKH�W\SH�RI�WKH�IUDPH��,Q�DGGLWLRQ��LW�LQFOXGHV�VHTXHQFH�QXPEHUV�
FRQWURO�IHDWXUHV�DQG�HUURU�WUDFNLQJ�DFFRUGLQJ�WR�WKH�IUDPH�W\SH�

)&6

7KH�)UDPH�&KHFN�6HTXHQFH��)&6��HQDEOHV�D�KLJK�OHYHO�RI�SK\VLFDO�HUURU
FRQWURO�E\�DOORZLQJ�WKH�LQWHJULW\�RI�WKH�WUDQVPLWWHG�IUDPH�GDWD�WR�EH
FKHFNHG��7KH�VHTXHQFH�LV�ILUVW�FDOFXODWHG�E\�WKH�WUDQVPLWWHU�XVLQJ�DQ
DOJRULWKP�EDVHG�RQ�WKH�YDOXHV�RI�DOO�WKH�ELWV�LQ�WKH�IUDPH��7KH�UHFHLYHU�WKHQ
SHUIRUPV�WKH�VDPH�FDOFXODWLRQ�RQ�WKH�UHFHLYHG�IUDPH�DQG�FRPSDUHV�LWV�YDOXH
WR�WKH�&5&�

:LQGRZ�VL]H

/$3'�VXSSRUWV�DQ�H[WHQGHG�ZLQGRZ�VL]H��PRGXOR������ZKHUH�WKH�QXPEHU
RI�SRVVLEOH�RXWVWDQGLQJ�IUDPHV�IRU�DFNQRZOHGJHPHQW�LV�UDLVHG�IURP���WR
�����7KLV�H[WHQVLRQ�LV�JHQHUDOO\�XVHG�IRU�VDWHOOLWH�WUDQVPLVVLRQV�ZKHUH�WKH
DFNQRZOHGJHPHQW�GHOD\�LV�VLJQLILFDQWO\�JUHDWHU�WKDQ�WKH�IUDPH�WUDQVPLVVLRQ
WLPHV��7KH�W\SH�RI�WKH�OLQN�LQLWLDOL]DWLRQ�IUDPH�GHWHUPLQHV�WKH�PRGXOR�RI�WKH
VHVVLRQ�DQG�DQ�´(µ�LV�DGGHG�WR�WKH�EDVLF�IUDPH�W\SH�QDPH��H�J���6$%0
EHFRPHV�6$%0(��



/$3'��¾�����

)UDPH�W\SHV

7KH�IROORZLQJ�DUH�WKH�6XSHUYLVRU\�)UDPH�7\SHV�LQ�/$3'�
55 ,QIRUPDWLRQ�IUDPH�DFNQRZOHGJHPHQW�DQG�LQGLFDWLRQ�WR�UHFHLYH

PRUH�

5(- 5HTXHVW�IRU�UHWUDQVPLVVLRQ�RI�DOO�IUDPHV�DIWHU�D�JLYHQ�VHTXHQFH
QXPEHU�

515 ,QGLFDWHV�D�VWDWH�RI�WHPSRUDU\�RFFXSDWLRQ�RI�VWDWLRQ��H�J���ZLQGRZ
IXOO��

7KH�IROORZLQJ�DUH�WKH�8QQXPEHUHG�)UDPH�7\SHV�LQ�/$3'�
',6& 5HTXHVW�GLVFRQQHFWLRQ�
8$ $FNQRZOHGJHPHQW�IUDPH�
'0 5HVSRQVH�WR�',6&�LQGLFDWLQJ�GLVFRQQHFWHG�PRGH�
)505 )UDPH�UHMHFW�
6$%0 ,QLWLDWRU�IRU�DV\QFKURQRXV�EDODQFHG�PRGH��1R�PDVWHU�VODYH

UHODWLRQVKLS�

6$%0( 6$%0�LQ�H[WHQGHG�PRGH�
8, 8QQXPEHUHG�,QIRUPDWLRQ�
;,' ([FKDQJH�,QIRUPDWLRQ�

7KHUH�LV�RQH�,QIRUPDWLRQ�)UDPH�7\SH�LQ�/$3'�
,QIR ,QIRUPDWLRQ�WUDQVIHU�IUDPH�

,6'1�GHFRGH
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,QWHUQDWLRQDO�9DULDQWV�RI�,6'1,QWHUQDWLRQDO�9DULDQWV�RI�,6'1

7KH�RUJDQL]DWLRQ�SULPDULO\�UHVSRQVLEOH�IRU�SURGXFLQJ�WKH�,6'1�VWDQGDUGV�LV
WKH�&&,77��7KH�&&,77�VWXG\�JURXS�UHVSRQVLEOH�IRU�,6'1�ILUVW�SXEOLVKHG�D
VHW�RI�,6'1�UHFRPPHQGDWLRQV�LQ�������5HG�%RRNV���3ULRU�WR�WKLV
SXEOLFDWLRQ��YDULRXV�JHRJUDSKLFDO�DUHDV�KDG�GHYHORSHG�GLIIHUHQW�YHUVLRQV�RI
,6'1��7KLV�UHVXOWHG�LQ�WKH�&&,77�UHFRPPHQGDWLRQ�RI�D�FRPPRQ�,6'1
VWDQGDUG�IRU�DOO�FRXQWULHV��LQ�DGGLWLRQ�WR�DOORFDWHG�YDULDQWV�GHILQDEOH�IRU�HDFK
FRXQWU\�

7KH�XVH�RI�QDWLRQ�VSHFLILF�LQIRUPDWLRQ�HOHPHQWV�LV�HQDEOHG�E\�XVLQJ�WKH
&RGHVHW�PHFKDQLVP�ZKLFK�DOORZV�GLIIHUHQW�DUHDV�WR�XVH�WKHLU�RZQ
LQIRUPDWLRQ�HOHPHQWV�ZLWKLQ�WKH�GDWD�IUDPHV�

7KH�IROORZLQJ�LV�D�GHVFULSWLRQ�RI�PRVW�,6'1�YDULDQWV�

1DWLRQDO�,6'1���%HOOFRUH�1DWLRQDO�,6'1���%HOOFRUH�
65�1:7���������������

7KLV�YDULDQW�LV�XVHG�LQ�WKH�86$�E\�%HOOFRUH��,W�KDV�IRXU�QHWZRUN�VSHFLILF
PHVVDJH�W\SHV��,W�GRHV�QRW�KDYH�DQ\�VLQJOH�RFWHW�LQIRUPDWLRQ�HOHPHQWV��,Q
DGGLWLRQ�WR�&RGHVHW���HOHPHQWV�LW�KDV�IRXU�&RGHVHW���DQG�ILYH�&RGHVHW��
LQIRUPDWLRQ�HOHPHQWV�

1DWLRQDO�,6'1��1DWLRQDO�,6'1����%HOOFRUH���%HOOFRUH�
65�1:7���������������

7KH�PDLQ�GLIIHUHQFH�EHWZHHQ�1DWLRQDO�,6'1���DQG�,6'1���LV�SDUDPHWHU
GRZQORDGLQJ�YLD�FRPSRQHQWV��D�FRPSRQHQW�EHLQJ�D�VXE�HOHPHQW�RI�WKH
([WHQGHG�)DFLOLW\�LQIRUPDWLRQ�HOHPHQW���7KHVH�FRPSRQHQWV�DUH�XVHG�WR
FRPPXQLFDWH�SDUDPHWHU�LQIRUPDWLRQ�EHWZHHQ�,6'1�XVHU�HTXLSPHQW��VXFK
DV�DQ�,6'1�WHOHSKRQH��DQG�WKH�,6'1�VZLWFK�

2WKHU�FKDQJHV�DUH�WKH�DGGLWLRQ�RI�WKH�6(*0(17��)$&,/,7<�DQG
5(*,67(5�PHVVDJH�W\SHV�DQG�WKH�6HJPHQWHG�0HVVDJH�DQG�([WHQGHG
)DFLOLW\�LQIRUPDWLRQ�HOHPHQWV��$OVR��VRPH�PHDQLQJV�RI�ILHOG�YDOXHV�KDYH
FKDQJHG�DQG�VRPH�QHZ�DFFHSWHG�ILHOG�YDOXHV�KDYH�EHHQ�DGGHG�

�(66��$7	7��(66��$7	7�
$7	7��������������������

7KLV�YDULDQW�LV�XVHG�LQ�WKH�86$�E\�$7	7��,W�LV�WKH�PRVW�ZLGHO\�XVHG�RI�WKH
,6'1�SURWRFROV�DQG�FRQWDLQV����QHWZRUN�VSHFLILF�PHVVDJH�W\SHV��,W�KDV�QR



,QWHUQDWLRQDO�9DULDQWV�RI�,6'1��¾�����

&RGHVHW����EXW�GRHV�KDYH����&RGHVHW���HOHPHQWV�DQG�DQ�H[WHQVLYH
LQIRUPDWLRQ�PDQDJHPHQW�HOHPHQW�

(XUR�,6'1��(76,�
(76������������������

7KLV�YDULDQW�LV�WR�EH�DGRSWHG�E\�DOO�RI�WKH�(XURSHDQ�FRXQWULHV��3UHVHQWO\��LW
FRQWDLQV�VLQJOH�RFWHW�PHVVDJH�W\SHV�DQG�KDV�ILYH�VLQJOH�RFWHW�LQIRUPDWLRQ
HOHPHQWV��:LWKLQ�WKH�IUDPHZRUN�RI�WKH�SURWRFRO�WKHUH�DUH�QR�&RGHVHW���DQG
&RGHVHW���HOHPHQWV��KRZHYHU�HDFK�FRXQWU\�LV�SHUPLWWHG�WR�GHILQH�LWV�RZQ
LQGLYLGXDO�HOHPHQWV�

91���91���)UDQFH�
'*37��&6(�3�������$��������

7KHVH�YDULDQWV�DUH�SUHYDOHQW�LQ�)UDQFH��7KH�91��GHFRGLQJ�DQG�VRPH�RI�LWV
HUURU�PHVVDJHV�DUH�WUDQVODWHG�LQWR�)UHQFK��,W�LV�D�VXE�VHW�RI�WKH�&&,77
GRFXPHQW�DQG�RQO\�KDV�VLQJOH�RFWHW�PHVVDJH�W\SHV��7KH�PRUH�UHFHQW�91��LV
QRW�IXOO\�EDFNZDUG�FRPSDWLEOH�EXW�FORVHO\�IROORZV�WKH�&&,77
UHFRPPHQGDWLRQV��$V�ZLWK�91���VRPH�WUDQVODWLRQ�KDV�WDNHQ�SODFH��,W�KDV
RQO\�VLQJOH�RFWHW�PHVVDJH�W\SHV��ILYH�VLQJOH�RFWHW�LQIRUPDWLRQ�HOHPHQWV��DQG
WZR�&RGHVHW���HOHPHQWV�

�75���*HUPDQ\�
��75����������

7KLV�YDULDQW�LV�SUHYDOHQW�LQ�*HUPDQ\��,W�LV�D�VXE�VHW�RI�WKH�&&,77�YHUVLRQ�
ZLWK�PLQRU�DPHQGPHQWV��7KH�SURWRFRO�LV�SDUW�(QJOLVK�DQG�SDUW�*HUPDQ�

,6'1����>'$66��@��(QJODQG�
%715������������

7KLV�YDULDQW�LV�XVHG�E\�%ULWLVK�7HOHFRP�LQ�DGGLWLRQ�WR�(76,��VHH�DERYH���$W
OD\HUV���DQG���WKLV�VWDQGDUG�GRHV�QRW�FRQIRUP�WR�&&,77�VWUXFWXUH��)UDPHV
DUH�KHDGHG�E\�RQH�RFWHW�DQG�RSWLRQDOO\�IROORZHG�E\�LQIRUPDWLRQ��+RZHYHU
PRVW�RI�WKH�LQIRUPDWLRQ�LV�,$��FRGHG��DQG�WKHUHIRUH�$6&,,�GHFRGHG

$XVWUDOLD
$3�,;�����(

7KLV�SURWRFRO�LV�EHLQJ�VXSHUVHGHG�E\�D�QHZ�$XVWUDOLDQ�SURWRFRO���7KH�QDPH
RI�WKH�SURWRFRO�KDV�QRW�EHHQ�UHOHDVHG���,W�LV�D�VXEVHW�RI�WKH�&&,77�VWDQGDUG
DQG�KDV�RQO\�VLQJOH�RFWHW�PHVVDJH�W\SHV�DQG�LQIRUPDWLRQ�HOHPHQWV��LW�RQO\
KDV�&RGHVHW���HOHPHQWV�
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76����$XVWUDOLD
76�����$XVWHO������

7KLV�LV�WKH�QHZ�$XVWUDOLDQ�,6'1�35,�VWDQGDUG�LVVXHG�E\�$XVWHO��7KLV
VWDQGDUG�LV�YHU\�VLPLODU�WR�(76,�

177�-DSDQ
,16�1(7�,QWHUIDFH�DQG�6HUYLFHV��������

7KH�-DSDQHVH�,6'1�VHUYLFH�SURYLGHG�E\�177�LV�NQRZQ�DV�,16�1HW�DQG�LWV
PDLQ�IHDWXUHV�DUH�DV�IROORZV�

• 3URYLGHV�D�XVHU�QHWZRUN�LQWHUIDFH�WKDW�FRQIRUPV�WR�WKH�&&,77
5HFRPPHQGDWLRQ�%OXH�%RRN�

• 3URYLGHV�ERWK�EDVLF�DQG�SULPDU\�UDWH�LQWHUIDFHV�

• 3URYLGHV�D�SDFNHW�PRGH�XVLQJ�&DVH�%�

• 6XSSRUWHG�E\�6LJQDOOLQJ�6\VWHP�1R����,6'1�8VHU�3DUW�ZLWK�WKH�QHWZRUN�

• 2IIHUHG�DV�D�SXEOLF�QHWZRUN�VHUYLFH�

$5,1&����
$5,1&�&KDUDFWHULVWLF��������������

,Q�SDVVHQJHU�DLUSODQHV�WRGD\�WKHUH�DUH�SKRQHV�LQ�IURQW�RI�HDFK��SDVVHQJHU�
7KHVH�WHOHSKRQHV�DUH�FRQQHFWHG�LQ�D�7��QHWZRUN�DQG�WKH�FRQYHUVDWLRQ�LV
WUDQVIHUUHG�YLD�D�VDWHOOLWH��7KH�VLJQDOOLQJ�SURWRFRO�XVHG�LV�EDVHG�RQ�4�����
EXW�ZLWK�D�IHZ�PRGLILFDWLRQV�DQG�LV�NQRZQ�DV�$5,1&������7KH�OHDGLQJ
FRPSDQLHV�LQ�WKLV�DUHD�DUH�*7(�DQG�$7	7��,Q�RUGHU�WR�DQDO\]H�$5,1&��WKH
/$3'�YDULDQW�VKRXOG�DOVR�EH�VSHFLILHG�DV�$5,1&�

$5,1&�����$WWDFKPHQW���
$5,1&�&KDUDFWHULVWLF��������������

$5,1&��$HURQDXWLFDO�5DGLR��,1&���$WWDFKPHQW����GHVFULEHV�WKH�1HWZRUN
/D\HU��OD\HU����PHVVDJH�WUDQVIHU�QHFHVVDU\�IRU�HTXLSPHQW�FRQWURO�DQG�FLUFXLW
VZLWFKHG�FDOO�FRQWURO�SURFHGXUHV�EHWZHHQ�WKH�&DELQ�7HOHFRPPXQLFDWLRQV
8QLW��&78��DQG�6$7&20�V\VWHP��1RUWK�$PHULFDQ�7HOHSKRQH�6\VWHP
�1$76���DQG�7HUUHVWULDO�)OLJKW�7HOHSKRQH�6\VWHP��7)76���7KH�LQWHUIDFH
GHVFULEHG�LQ�WKLV�DWWDFKPHQW�LV�GHULYHG�IURP�WKH�&&,77�UHFRPPHQGDWLRQV
4������4�����DQG�4�����IRU�FDOO�FRQWURO�DQG�WKH�,62�26,�VWDQGDUGV�',6
�����DQG�',6������IRU�HTXLSPHQW�FRQWURO��7KHVH�1HWZRUN�/D\HU�PHVVDJHV
VKRXOG�EH�WUDQVSRUWHG�LQ�WKH�LQIRUPDWLRQ�ILHOG�RI�WKH�'DWD�/LQN�/D\HU�IUDPH�

$5,1&�����$WWDFKPHQW���
$5,1&�&KDUDFWHULVWLF��������������

$5,1&��$HURQDXWLFDO�5DGLR��,1&���$WWDFKPHQW����UHSUHVHQWV�D�V\VWHP
ZKLFK�SURYLGHV�SDVVHQJHU�DQG�FDELQ�FUHZ�DFFHVV�WR�VHUYLFHV�SURYLGHG�E\�WKH



,QWHUQDWLRQDO�9DULDQWV�RI�,6'1��¾�����

&78�DQG�LQWHOOLJHQW�FDELQ�HTXLSPHQW��7KH�GLVWULEXWLRQ�SRUWLRQ�RI�WKH�&'6
WUDQVSRUWV�WKH�VLJQDOOLQJ�DQG�YRLFH�FKDQQHOV�IURP�KHDGHQG�XQLWV�WR�WKH
LQGLYLGXDO�VHDW�XQLWV��(DFK�]RQH�ZLWKLQ�WKH�DLUFUDIW�KDV�D�]RQH�XQLW�WKDW
FRQWUROV�DQG�VHUYLFHV�VHDW�XQLWV�ZLWKLQ�WKDW�]RQH�

1RUWKHUQ�7HOHFRP���'06����
1,6�6������,VVXH������������

7KLV�YDULDQW�UHSUHVHQWV�1RUWKHUQ�7HOHFRP·V�LPSOHPHQWDWLRQ�RI�1DWLRQDO
,6'1����,W�SURYLGHV�,6'1�%5,�XVHU�QHWZRUN�LQWHUIDFHV�EHWZHHQ�WKH
1RUWKHUQ�7HOHFRP�,6'1�'06�����VZLWFK�DQG�WHUPLQDOV�GHVLJQHG�IRU�WKH
%5,�'6/��,W�LV�EDVHG�RQ�&&,77�,6'1���DQG�4�6HULHV�5HFRPPHQGDWLRQV
DQG�WKH�,6'1�%DVLF�,QWHUIDFH�&DOO�&RQWURO�6ZLWFKLQJ�DQG�6LJQDOOLQJ
5HTXLUHPHQWV�DQG�VXSSOHPHQWDU\�VHUYLFH�7HFKQLFDO�5HIHUHQFHV�SXEOLVKHG�E\
%HOOFRUH�

'3166�
%715������������

'3166���'LJLWDO�3ULYDWH�1HWZRUN�6LJQDOOLQJ�6\VWHP�1R�����LV�D�FRPPRQ�
FKDQQHO�VLJQDOOLQJ�V\VWHP�XVHG�LQ�*UHDW�%ULWDLQ��,W�H[WHQGV�IDFLOLWLHV�QRUPDOO\
RQO\�DYDLODEOH�EHWZHHQ�H[WHQVLRQV�RQ�D�VLQJOH�3%;�WR�DOO�H[WHQVLRQV�RQ
3%;V�WKDW�DUH�FRQQHFWHG�WRJHWKHU�LQ�D�SULYDWH�QHWZRUN��,W�LV�SULPDULO\
LQWHQGHG�IRU�XVH�EHWZHHQ�3%;V�LQ�SULYDWH�QHWZRUNV�YLD�WLPH�VORW����RI�D
�����NELW�V�GLJLWDO�WUDQVPLVVLRQ�V\VWHP��6LPLODUO\�LW�PD\�EH�XVHG�LQ�WLPH�VORW
���RI�D�������NELW�V�GLJLWDO�WUDQVPLVVLRQ�V\VWHP��1RWH�WKDW�WKH�/$3'�YDULDQW
VKRXOG�DOVR�EH�VHOHFWHG�WR�EH�'3166��

6ZLVV�7HOHFRP
377�����������������

7KH�,6'1�YDULDQW�RSHUDWHG�E\�WKH�6ZLVV�7HOHFRP�377�LV�FDOOHG�6ZLVV1HW�
7KH�'66��SURWRFRO�IRU�6ZLVV1HW�LV�IXOO\�EDVHG�RQ�(76��$PHQGPHQWV�WR
WKLV�VWDQGDUG�IRU�6ZLVV1HW�IDOO�LQWR�WKH�FDWHJRU\�RI�GHILQLWLRQV�RI�YDULRXV
RSWLRQV�LQ�WKH�VWDQGDUG�DQG�RI�PLVVLQJ�UHTXLUHPHQWV��7KH\�DOVR�DGGUHVV
6ZLVV1HW�VSHFLILF�FRQGLWLRQV��H�J���DVVXULQJ�FRPSDWLELOLW\�EHWZHHQ�XVHU
HTXLSPHQW�DQG�6ZLVV1HW�H[FKDQJHV�RI�GLIIHUHQW�HYROXWLRQ�VWHSV�

46,*
,62�,(&�����������

46,*�LV�D�PRGHUQ��SRZHUIXO�DQG�LQWHOOLJHQW�LQWHU�SULYDWH�3$%;�VLJQDOOLQJ
V\VWHP��46,*�VWDQGDUGV�VSHFLI\�D�VLJQDOOLQJ�V\VWHP�DW�WKH�4�UHIHUHQFH�SRLQW
ZKLFK�LV�SULPDULO\�LQWHQGHG�IRU�XVH�RQ�D�FRPPRQ�FKDQQHO��H�J��D�*����
LQWHUIDFH��+RZHYHU��46,*�ZLOO�ZRUN�RQ�DQ\�VXLWDEOH�PHWKRG�RI�FRQQHFWLQJ
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WKH�3,1;�HTXLSPHQW��7KH�46,*�SURWRFRO�VWDFN�LV�LGHQWLFDO�LQ�VWUXFWXUH�WR
WKH�'66,�SURWRFRO�VWDFN��%RWK�IROORZ�WKH�,62�UHIHUHQFH�PRGHO��%RWK�FDQ
KDYH�DQ�LGHQWLFDO�OD\HU���DQG�OD\HU����/$3'���KRZHYHU��DW�OD\HU���46,*�DQG
'66��GLIIHU�



,6'1�)UDPH�6WUXFWXUH��¾�����

,6'1�)UDPH�6WUXFWXUH,6'1�)UDPH�6WUXFWXUH

6KRZQ�EHORZ�LV�WKH�JHQHUDO�VWUXFWXUH�RI�WKH�,6'1�IUDPH�

8 7 6 5 4 3 2 1

Protocol discriminator

0 0 0 0 Length of reference call value

Flag Call reference value

0 Message type

Other information elements as required

,6'1�IUDPH�VWUXFWXUH

3URWRFRO�GLVFULPLQDWRU3URWRFRO�GLVFULPLQDWRU

7KH�SURWRFRO�XVHG�WR�HQFRGH�WKH�UHPDLQGHU�RI�WKH�/D\HU�

/HQJWK�RI�FDOO�UHIHUHQFH�YDOXH/HQJWK�RI�FDOO�UHIHUHQFH�YDOXH

'HILQHV�WKH�OHQJWK�RI�WKH�QH[W�ILHOG��7KH�&DOO�UHIHUHQFH�PD\�EH�RQH�RU�WZR
RFWHWV�ORQJ�GHSHQGLQJ�RQ�WKH�VL]H�RI�WKH�YDOXH�EHLQJ�HQFRGHG�

)ODJ)ODJ

6HW�WR�]HUR�IRU�PHVVDJHV�VHQW�E\�WKH�SDUW\�WKDW�DOORFDWHG�WKH�FDOO�UHIHUHQFH
YDOXH��RWKHUZLVH�VHW�WR�RQH�

&DOO�UHIHUHQFH�YDOXH&DOO�UHIHUHQFH�YDOXH

$Q�DUELWUDU\�YDOXH�WKDW�LV�DOORFDWHG�IRU�WKH�GXUDWLRQ�RI�WKH�VSHFLILF�VHVVLRQ�
ZKLFK�LGHQWLILHV�WKH�FDOO�EHWZHHQ�WKH�GHYLFH�PDLQWDLQLQJ�WKH�FDOO�DQG�WKH
,6'1�VZLWFK�

0HVVDJH�W\SH0HVVDJH�W\SH

'HILQHV�WKH�SULPDU\�SXUSRVH�RI�WKH�IUDPH��7KH�PHVVDJH�W\SH�PD\�EH�RQH
RFWHW�RU�WZR�RFWHWV��IRU�QHWZRUN�VSHFLILF�PHVVDJHV���:KHQ�WKHUH�LV�PRUH
WKDQ�RQH�RFWHW��WKH�ILUVW�RFWHW�LV�FRGHG�DV�HLJKW�]HURV��$�FRPSOHWH�OLVW�RI
PHVVDJH�W\SHV�LV�JLYHQ�LQ�,6'1�0HVVDJH�7\SHV�EHORZ�
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,6'1�,QIRUPDWLRQ�(OHPHQWV

7KHUH�DUH�WZR�W\SHV�RI�LQIRUPDWLRQ�HOHPHQWV��VLQJOH�RFWHW�DQG�YDULDEOH
OHQJWK�

6LQJOH�RFWHW�LQIRUPDWLRQ�HOHPHQWV6LQJOH�RFWHW�LQIRUPDWLRQ�HOHPHQWV

7KH�VLQJOH�RFWHW�LQIRUPDWLRQ�HOHPHQW�DSSHDUV�DV�IROORZV�

8 7 6 5 4 3 2 1

1 Information element identifier Information element

6LQJOH�RFWHW�LQIRUPDWLRQ�HOHPHQW

7KH�IROORZLQJ�DUH�WKH�DYDLODEOH�VLQJOH�RFWHW�LQIRUPDWLRQ�HOHPHQWV�

������������ 5HVHUYHG
������������ 6KLIW
������������ 0RUH�GDWD
������������ 6HQGLQJ�&RPSOHWH
������������ &RQJHVWLRQ�/HYHO
������������ 5HSHDW�LQGLFDWRU

9DULDEOH�OHQJWK�LQIRUPDWLRQ�HOHPHQWV9DULDEOH�OHQJWK�LQIRUPDWLRQ�HOHPHQWV

7KH�IROORZLQJ�LV�WKH�IRUPDW�RI�WKH�YDULDEOH�OHQJWK�LQIRUPDWLRQ�HOHPHQW�

8 7 6 5 4 3 2 1

0 Information element identifier

Length of information elements

Information elements (multiple bytes)

9DULDEOH�OHQJWK�LQIRUPDWLRQ�HOHPHQW

7KH�LQIRUPDWLRQ�HOHPHQW�LGHQWLILHU�LGHQWLILHV�WKH�FKRVHQ�HOHPHQW�DQG�LV
XQLTXH�RQO\�ZLWKLQ�WKH�JLYHQ�&RGHVHW��7KH�OHQJWK�RI�WKH�LQIRUPDWLRQ
HOHPHQW�LQIRUPV�WKH�UHFHLYHU�DV�WR�WKH�DPRXQW�RI�WKH�IROORZLQJ�RFWHWV
EHORQJLQJ�WR�HDFK�LQIRUPDWLRQ�HOHPHQW��7KH�IROORZLQJ�DUH�SRVVLEOH�YDULDEOH
OHQJWK�LQIRUPDWLRQ�HOHPHQWV�

���������� 6HJPHQWHG�0HVVDJH
���������� %HDUHU�&DSDELOLW\
���������� &DXVH
���������� &DOO�LGHQWLI\
���������� &DOO�VWDWH
���������� &KDQQHO�LGHQWLILFDWLRQ
���������� )DFLOLW\



,6'1�)UDPH�6WUXFWXUH��¾�����

���������� 3URJUHVV�LQGLFDWRU
���������� 1HWZRUN�VSHFLILF�IDFLOLWLHV
���������� 1RWLILFDWLRQ�LQGLFDWRU
���������� 'LVSOD\
���������� 'DWH�WLPH
���������� .H\SDG�IDFLOLW\
���������� 6LJQDO
���������� 6ZLWFKKRRN
���������� )HDWXUH�DFWLYDWLRQ
���������� )HDWXUH�LQGLFDWLRQ
���������� ,QIRUPDWLRQ�UDWH
���������� (QG�WR�HQG�WUDQVLW�GHOD\
���������� 7UDQVLW�GHOD\�VHOHFWLRQ�DQG�LQGLFDWLRQ
���������� 3DFNHW�OD\HU�ELQDU\�SDUDPHWHUV
���������� 3DFNHW�OD\HU�ZLQGRZ�VL]H
���������� 3DFNHW�VL]H
���������� &DOOLQJ�SDUW\�QXPEHU
���������� &DOOLQJ�SDUW\�VXEDGGUHVV
���������� &DOOHG�SDUW\�QXPEHU
���������� &DOOHG�3DUW\�VXEDGGUHVV
���������� 5HGLUHFWLQJ�QXPEHU
���������� 7UDQVLW�QHWZRUN�VHOHFWLRQ
���������� 5HVWDUW�LQGLFDWRU
���������� /RZ�OD\HU�FRPSDWLELOLW\
���������� +LJK�OD\HU�FRPSDWLELOLW\
���������� 8VHU�XVHU
���������� (VFDSH�IRU�H[WHQVLRQ
2WKHU�YDOXHV 5HVHUYHG

,6'1�0HVVDJH�7\SHV

7KH�IROORZLQJ�DUH�SRVVLEOH�,6'1�PHVVDJH�W\SHV�

&DOO�(VWDEOLVKPHQW&DOO�(VWDEOLVKPHQW

���������� $OHUWLQJ
���������� &DOO�3URFHHGLQJ
���������� 3URJUHVV
���������� 6HWXS
���������� &RQQHFW
���������� 6HWXS�$FNQRZOHGJH
���������� &RQQHFW�$FNQRZOHGJH



�����½��,6'1

&DOO�,QIRUPDWLRQ�3KDVH

���������� 8VHU�,QIRUPDWLRQ
���������� 6XVSHQG�5HMHFW
���������� 5HVXPH�5HMHFW
���������� +ROG
���������� 6XVSHQG
���������� 5HVXPH
���������� +ROG�$FNQRZOHGJH
���������� 6XVSHQG�$FNQRZOHGJH
���������� 5HVXPH�$FNQRZOHGJH
���������� +ROG�5HMHFW
���������� 5HWULHYH
���������� 5HWULHYH�$FNQRZOHGJH
���������� 5HWULHYH�5HMHFW

&DOO�&OHDULQJ

���������� 'LVFRQQHFW
���������� 5HVWDUW
���������� 5HOHDVH
���������� 5HVWDUW�$FNQRZOHGJH
���������� 5HOHDVH�&RPSOHWH

0LVFHOODQHRXV

���������� 6HJPHQW
���������� )DFLOLW\
���������� 5HJLVWHU
���������� 1RWLI\
���������� 6WDWXV�LQTXLU\
���������� &RQJHVWLRQ�&RQWURO
���������� ,QIRUPDWLRQ
���������� 6WDWXV



,6'1�7HUPLQRORJ\��¾�����

,6'1�7HUPLQRORJ\,6'1�7HUPLQRORJ\

%5,%5,

7KH�%DVLF�5DWH�,QWHUIDFH�LV�RQH�RI�WKH�WZR�VHUYLFHV�SURYLGHG�E\�,6'1��%5,
LV�FRPSULVHG�RI�WZR�%�FKDQQHOV�DQG�RQH�'�FKDQQHO���%�'���7KH
%�FKDQQHOV�HDFK�RSHUDWH�DW����.ESV�DQG�WKH�'�FKDQQHO�RSHUDWHV�DW����.ESV�
,W�LV�XVHG�E\�VLQJOH�OLQH�EXVLQHVV�FXVWRPHUV�IRU�W\SLFDO�GHVN�WRS�W\SH
DSSOLFDWLRQV�

&�5&�5

&�5�UHIHUV�WR�&RPPDQG�RU�5HVSRQVH��7KH�&�5�ELW�LQ�WKH�DGGUHVV�ILHOG
GHILQHV�WKH�IUDPH�DV�HLWKHU�D�FRPPDQG�IUDPH�RU�D�UHVSRQVH�IUDPH�WR�WKH
SUHYLRXV�FRPPDQG�

&RGHVHW&RGHVHW

7KUHH�PDLQ�&RGHVHWV�DUH�GHILQHG��,Q�HDFK�&RGHVHW��D�VHFWLRQ�RI�WKH
LQIRUPDWLRQ�HOHPHQWV�DUH�GHILQHG�E\�WKH�DVVRFLDWHG�YDULDQW�RI�WKH�SURWRFRO�
&RGHVHW�� 7KH�GHIDXOW�FRGH��UHIHUULQJ�WR�WKH�&&,77�VHW�RI

LQIRUPDWLRQ�HOHPHQWV�
&RGHVHW�� 7KH�QDWLRQDO�VSHFLILF�&RGHVHW�
&RGHVHW�� 7KH�QHWZRUN�VSHFLILF�&RGHVHW�

7KH�VDPH�YDOXH�PD\�KDYH�GLIIHUHQW�PHDQLQJV�LQ�YDULRXV�&RGHVHWV��0RVW
HOHPHQWV�XVXDOO\�DSSHDU�RQO\�RQFH�LQ�HDFK�IUDPH�

,Q�RUGHU�WR�FKDQJH�FRGHVHWV�WZR�PHWKRGV�DUH�GHILQHG�
6KLIW 7KLV�PHWKRG�HQDEOHV�D�WHPSRUDU\�FKDQJH�WR�DQRWKHU

&RGHVHW��$OVR�WHUPHG�DV�QRQ�ORFNLQJ�VKLIW��WKH�VKLIW�RQO\
DSSOLHV�WR�WKH�QH[W�LQIRUPDWLRQ�HOHPHQW�

6KLIW�/RFN 7KLV�PHWKRG�LPSOHPHQWV�D�SHUPDQHQW�FKDQJH�XQWLO
LQGLFDWHG�RWKHUZLVH��6KLIW�/RFN�PD\�RQO\�FKDQJH�WR�D
KLJKHU�&RGHVHW�

&3(&3(

&XVWRPHU�3UHPLVHV�(TXLSPHQW���UHIHUV�WR�DOO�,6'1�FRPSDWLEOH�HTXLSPHQW
FRQQHFWHG�DW�WKH�XVHU�VLJKW��([DPSOHV�RI�GHYLFHV�DUH�WHOHSKRQH��3&��7HOH[�
)DFVLPLOH��HWF��7KH�H[FHSWLRQ�LV�WKH�)&&�GHILQLWLRQ�RI�17���7KH�)&&�YLHZV
WKH�17��DV�D�&3(�EHFDXVH�LW�LV�RQ�WKH�FXVWRPHU�VLJKW��EXW�WKH�&&,77�YLHZV
17��DV�SDUW�RI�WKH�QHWZRUN��&RQVHTXHQWO\�WKH�QHWZRUN�UHIHUHQFH�SRLQW�RI
WKH�QHWZRUN�ERXQGDU\�LV�GHSHQGHQW�RQ�WKH�YDULDQW�LQ�XVH�
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,6'1�FKDQQHOV�%��'�DQG�+
7KH�WKUHH�ORJLFDO�GLJLWDO�FRPPXQLFDWLRQ�FKDQQHOV�RI�,6'1�SHUIRUP�WKH
IROORZLQJ�IXQFWLRQV�

%�&KDQQHO &DUULHV�XVHU�VHUYLFH�LQIRUPDWLRQ�LQFOXGLQJ��GLJLWDO�GDWD�
YLGHR��DQG�YRLFH�

'�&KDQQHO &DUULHV�VLJQDOV�DQG�GDWD�SDFNHWV�EHWZHHQ�WKH�XVHU�DQG�WKH
QHWZRUN�

+�&KDQQHO 3HUIRUPV�WKH�VDPH�IXQFWLRQ�DV�%�&KDQQHOV��EXW�RSHUDWHV�DW
UDWHV�H[FHHGLQJ�'6�������.ESV��

,6'1�GHYLFHV
'HYLFHV�FRQQHFWLQJ�D�&3(�DQG�D�QHWZRUN��,Q�DGGLWLRQ�WR�IDFVLPLOH��WHOH[�
3&��WHOHSKRQH��,6'1�GHYLFHV�PD\�LQFOXGH�WKH�IROORZLQJ�

7$ 7HUPLQDO�$GDSWHUV���GHYLFHV�WKDW�DUH�XVHG�WR�SRUWUD\�QRQ�,6'1
HTXLSPHQW�DV�,6'1�FRPSDWLEOH�

/( /RFDO�([FKDQJH���,6'1�FHQWUDO�RIILFH��&2���7KH�/(�LPSOHPHQWV
WKH�,6'1�SURWRFRO�DQG�LV�SDUW�RI�WKH�QHWZRUN�

/7 /RFDO�7HUPLQDWLRQ���XVHG�WR�H[SUHVV�WKH�/(�UHVSRQVLEOH�IRU�WKH
IXQFWLRQV�DVVRFLDWHG�ZLWK�WKH�HQG�RI�WKH�/RFDO�/RRS�

(7 ([FKDQJH�7HUPLQDWLRQ���XVHG�WR�H[SUHVV�WKH�/(�UHVSRQVLEOH�IRU�WKH
VZLWFKLQJ�IXQFWLRQV�

17 1HWZRUN�7HUPLQDWLRQ�HTXLSPHQW�H[LVWV�LQ�WZR�IRUPV�DQG�LV�UHIHUUHG
WR�DFFRUGLQJO\��7KH�WZR�IRUPV�DUH�HDFK�UHVSRQVLEOH�IRU�GLIIHUHQW
RSHUDWLRQV�DQG�IXQFWLRQV�

• 17����,V�WKH�WHUPLQDWLRQ�RI�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�XVHU
VLJKW�DQG�WKH�/(��17��LV�UHVSRQVLEOH�IRU�SHUIRUPDQFH�
PRQLWRULQJ��SRZHU�WUDQVIHU��DQG�PXOWLSOH[LQJ�RI�WKH�FKDQQHOV�

• 17����0D\�EH�DQ\�GHYLFH�WKDW�LV�UHVSRQVLEOH�IRU�SURYLGLQJ�XVHU
VLJKW�VZLWFKLQJ��PXOWLSOH[LQJ��DQG�FRQFHQWUDWLRQ��/$1V�
PDLQIUDPH�FRPSXWHUV��WHUPLQDO�FRQWUROOHUV��HWF��,Q�,6'1
UHVLGHQWLDO�HQYLURQPHQWV�WKHUH�LV�QR�17��

7( 7HUPLQDO�(TXLSPHQW���DQ\�XVHU�GHYLFH�H�J���WHOHSKRQH�RU�IDFVLPLOH�
7KHUH�DUH�WZR�IRUPV�RI�WHUPLQDO�HTXLSPHQW�

• 7(����(TXLSPHQW�LV�,6'1�FRPSDWLEOH�

• 7(����(TXLSPHQW�LV�QRW�,6'1�FRPSDWLEOH�



,6'1�7HUPLQRORJ\��¾�����

,6'1�UHIHUHQFH�SRLQWV

5HIHUHQFH�SRLQWV�GHILQH�WKH�FRPPXQLFDWLRQ�SRLQWV�EHWZHHQ�GLIIHUHQW
GHYLFHV�DQG�VXJJHVW�WKDW�GLIIHUHQW�SURWRFROV�PD\�EH�XVHG�DW�HDFK�VLGH�RI�WKH
SRLQW��7KH�PDLQ�SRLQWV�DUH�DV�IROORZV�

5 $�FRPPXQLFDWLRQ�UHIHUHQFH�SRLQW�EHWZHHQ�D�QRQ�,6'1�FRPSDWLEOH
7(�DQG�D�7$�

6 $�FRPPXQLFDWLRQ�UHIHUHQFH�OLQN�EHWZHHQ�WKH�7(�RU�7$�DQG�WKH�17
HTXLSPHQW�

7 $�FRPPXQLFDWLRQ�UHIHUHQFH�SRLQW�EHWZHHQ�XVHU�VZLWFKLQJ
HTXLSPHQW�DQG�D�/RFDO�/RRS�7HUPLQDWRU�

8 $�FRPPXQLFDWLRQ�UHIHUHQFH�SRLQW�EHWZHHQ�WKH�17�HTXLSPHQW�DQG
WKH�/(��7KLV�UHIHUHQFH�SRLQW�PD\�EH�UHIHUUHG�WR�DV�WKH�QHWZRUN
ERXQGDU\�ZKHQ�WKH�)&&�GHILQLWLRQ�RI�WKH�1HWZRUN�WHUPLQDO�LV�XVHG�

7KH�IROORZLQJ�GLDJUDP�LOOXVWUDWHV�WKH�,6'1�)XQFWLRQDO�'HYLFHV�DQG
5HIHUHQFH�3RLQWV�

ISDN Terminal
Equipment

(TE1)

Customer Premises
Switching

Equipment
(NT2)

Local  Loop
Terminator  (NT1)

ISDN Local
Exchange

(LE)

S T U

Network Boundary
(CCITT)

Network Boundary in
USA (NO CCITT)

Incompat ib le ISDN Devices and Reference Points

Compat ib le ISDN Devices and Reference Points

NON-ISDN Termina l
Equipment

(TE2)

Terminal   Adapter
(TA)

Customer Premises
Switching

Equipment
(NT2)

R S T

Standard as per TA Manufacturer
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/$3'

7KH�/LQN�$FFHVV�3URWRFRO�RQ�WKH�'�FKDQQHO��/$3'�LV�D�ELW�RULHQWDWHG
SURWRFRO�RQ�WKH�GDWD�OLQN�OD\HU�RI�WKH�26,�UHIHUHQFH�PRGHO��,WV�SULPH
IXQFWLRQ�LV�HQVXULQJ�WKH�HUURU�IUHH�WUDQVPLVVLRQ�RI��ELWV�RQ�WKH�SK\VLFDO�OD\HU
�OD\HU����

35,

7KH�3ULPDU\�5DWH�,QWHUIDFH�LV�RQH�RI�WKH�WZR�VHUYLFHV�SURYLGHG�E\�,6'1�
35,�LV�VWDQGDUG�GHSHQGHQW�DQG�WKXV�YDULHV�DFFRUGLQJ�WR�FRXQWU\��,Q�1RUWK
$PHULFD��35,�KDV�WZHQW\�WKUHH�%�FKDQQHOV�DQG�RQH�'�FKDQQHO����%�'���,Q
(XURSH��35,�KDV�WKLUW\�%�FKDQQHOV�DQG�RQH�'�FKDQQHO����%�'��

7KH�$PHULFDQ�%��DQG�'�FKDQQHOV�RSHUDWH�DW�DQ�HTXDO�UDWH�RI����.ESV�
&RQVHTXHQWO\��WKH�'�FKDQQHO�LV�VRPHWLPHV�QRW�DFWLYDWHG�RQ�FHUWDLQ
LQWHUIDFHV��WKXV�DOORZLQJ�WKH�WLPH�VORW�WR�EH�XVHG�DV�DQRWKHU�%�FKDQQHO��7KH
��%�'�35,�RSHUDWHV�DW�WKH�&&,77�GHVLJQDWHG�UDWH�RI������.ESV�

7KH�(XURSHDQ�35,�LV�FRPSULVHG�RI�WKLUW\�%�FKDQQHOV�DQG�RQH�'�FKDQQHO
���%�'���$V�LQ�WKH�$PHULFDQ�35,�DOO�WKH�FKDQQHOV�RSHUDWH�DW����.ESV�
+RZHYHU��WKH���%�'�35,�RSHUDWHV�DW�WKH�&&,77�GHVLJQDWHG�UDWH�RI
�����.ESV�

6$3,

6HUYLFH�$FFHVV�3RLQW�,GHQWLILHU��WKH�ILUVW�SDUW�RI�WKH�DGGUHVV�RI�HDFK�IUDPH�

7(,

7HUPLQDO�(QG�3RLQW�,GHQWLILHU��WKH�VHFRQG�SDUW�RI�WKH�DGGUHVV�RI�HDFK�IUDPH�


