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6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

)25(:25'

7KH�,78�7��7HOHFRPPXQLFDWLRQ�6WDQGDUGL]DWLRQ�6HFWRU�� LV�D�SHUPDQHQW�RUJDQ�RI� WKH�,QWHUQDWLRQDO�7HOHFRPPXQLFDWLRQ
8QLRQ� �,78���7KH� ,78�7� LV� UHVSRQVLEOH� IRU� VWXG\LQJ� WHFKQLFDO��RSHUDWLQJ�DQG� WDULII�TXHVWLRQV�DQG� LVVXLQJ�5HFRPPHQ�
GDWLRQV�RQ�WKHP�ZLWK�D�YLHZ�WR�VWDQGDUGL]LQJ�WHOHFRPPXQLFDWLRQV�RQ�D�ZRUOGZLGH�EDVLV�

7KH�:RUOG� 7HOHFRPPXQLFDWLRQ� 6WDQGDUGL]DWLRQ� &RQIHUHQFH� �:76&��� ZKLFK� PHHWV� HYHU\� IRXU� \HDUV�� HVWDEOLVKHV� WKH
WRSLFV�IRU�VWXG\�E\�WKH�,78�7�6WXG\�*URXSV�ZKLFK��LQ�WKHLU�WXUQ��SURGXFH�5HFRPPHQGDWLRQV�RQ�WKHVH�WRSLFV�

7KH� DSSURYDO� RI�5HFRPPHQGDWLRQV� E\� WKH�0HPEHUV� RI� WKH� ,78�7� LV� FRYHUHG� E\� WKH� SURFHGXUH� ODLG� GRZQ� LQ�:76&
5HVROXWLRQ�1R�����+HOVLQNL��0DUFK�������������

,78�7�5HFRPPHQGDWLRQ�,�����ZDV�UHYLVHG�E\�,78�7�6WXG\�*URXS����������������DQG�ZDV�DSSURYHG�XQGHU�WKH�:76&
5HVROXWLRQ�1R����SURFHGXUH�RQ�WKH��QG�RI�1RYHPEHU������
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127(

,Q�WKLV�5HFRPPHQGDWLRQ��WKH�H[SUHVVLRQ�³$GPLQLVWUDWLRQ´�LV�XVHG�IRU�FRQFLVHQHVV�WR�LQGLFDWH�ERWK�D�WHOHFRPPXQLFDWLRQ
DGPLQLVWUDWLRQ�DQG�D�UHFRJQL]HG�RSHUDWLQJ�DJHQF\�

��,78������

$OO�ULJKWV�UHVHUYHG��1R�SDUW�RI�WKLV�SXEOLFDWLRQ�PD\�EH�UHSURGXFHG�RU�XWLOL]HG�LQ�DQ\�IRUP�RU�E\�DQ\�PHDQV��HOHFWURQLF�RU
PHFKDQLFDO��LQFOXGLQJ�SKRWRFRS\LQJ�DQG�PLFURILOP��ZLWKRXW�SHUPLVVLRQ�LQ�ZULWLQJ�IURP�WKH�,78�
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LL 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

$%675$&76

5HFRPPHQGDWLRQ� ������ ³%�,6'1�RSHUDWLRQ� DQG�PDLQWHQDQFH� SULQFLSOHV� DQG� IXQFWLRQV´� GHVFULEHV� WKH� VHW� RI� IXQFWLRQV
UHTXLUHG� WR� RSHUDWH� DQG� PDLQWDLQ� WKH� SK\VLFDO� OD\HU� DQG� $70� OD\HU� DVSHFWV� RI� WKH� %�,6'1� IRU� SHUPDQHQW�� VHPL�
SHUPDQHQW��UHVHUYHG�DQG�RQ�GHPDQG�YLUWXDO�FRQQHFWLRQV�

7KH�IXQFWLRQV�RI�WKH�OD\HUV�DERYH�WKH�$70�OD\HU�DUH�QRW�FRQVLGHUHG�

)RU� D�GHWDLOHG�GHVFULSWLRQ�RI� WKH�PDLQWHQDQFH�PHFKDQLVPV�DQG� IXQFWLRQV� DW� WKH� SK\VLFDO� OD\HU�� WKH� DSSURSULDWH� ,78�7
5HFRPPHQGDWLRQV�QHHG�WR�EH�FRQVLGHUHG�GHSHQGLQJ�RQ�WKH�WUDQVPLVVLRQ�V\VWHP�LQ�XVH��H�J��6'+��3'+��

)RU�PDLQWHQDQFH�SXUSRVHV�DQ�)��DQG�DQ�)��IORZ�LV�GHILQHG�DW�WKH�$70�OD\HU�FRYHULQJ�WKH�93�DQG�9&�OHYHO��UHVSHFWLYHO\�
%RWK� IORZV� DUH� ELGLUHFWLRQDO� DQG� IROORZ� WKH� VDPH� SK\VLFDO� URXWH� DV� WKH� XVHU�GDWD� FHOOV�� WKXV� FRQVWLWXWLQJ� DQ� LQ�EDQG
PDLQWHQDQFH�IORZ�

%HVLGHV�WKH�YHUWLFDO�VXEGLYLVLRQ�LQWR�)��DQG�)��OHYHO�D�³KRUL]RQWDO´�SDUWLWLRQ�DOVR�H[LVWV��ERWK�IORZV�FDQ�HLWKHU�FRYHU�WKH
HQWLUH�YLUWXDO�FRQQHFWLRQ��HQG�WR�HQG�IORZ��RU�RQO\�SDUWV�RI�WKH�YLUWXDO�FRQQHFWLRQ��VHJPHQW�IORZ��

'HGLFDWHG�2$0�FHOOV�ZLWK�SUH�DVVLJQHG�9&,�DQG�37,�YDOXHV�DUH�XVHG�WR�LPSOHPHQW�WKH�)��DQG�)��IORZV�DW�VHJPHQW�OHYHO
RU�HQG�WR�HQG�

7KLV� 5HFRPPHQGDWLRQ� VSHFLILHV� WKH� SXUSRVH� DQG� WKH� UHDOL]DWLRQ� �XVLQJ� GLIIHUHQW� 2$0� FHOO� W\SHV�� RI� WKH� IROORZLQJ
IXQFWLRQV�

�� )DXOW�PDQDJHPHQW��XVLQJ�$,6��5',��FRQWLQXLW\�FKHFN�DQG�ORRSEDFN�2$0�FHOOV�

�� 3HUIRUPDQFH�PDQDJHPHQW��XVLQJ�IRUZDUG�PRQLWRULQJ�DQG�EDFNZDUG�UHSRUWLQJ�2$0�FHOOV�

�� $FWLYDWLRQ�GHDFWLYDWLRQ�RI�SHUIRUPDQFH�PRQLWRULQJ�DQG�RU�FRQWLQXLW\�FKHFN��XVLQJ�DFWLYDWLRQ�GHDFWLYDWLRQ
2$0�FHOOV�

�� 6\VWHP�PDQDJHPHQW�2$0�FHOOV�IRU�XVH�E\�HQG�V\VWHPV�RQO\�
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5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ �

5HFRPPHQGDWLRQ�,����
5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

%�,6'1��23(5$7,21��$1'��0$,17(1$1&(��35,1&,3/(6��$1'��)81&7,216

�*HQHYD��������UHYLVHG�+HOVLQNL�������DQG�*HQHYD�������

� ,QWURGXFWLRQ

��� *HQHUDO

&RQVLGHUDWLRQV�RQ�2SHUDWLRQV�DQG�0DLQWHQDQFH��2$0��IXQFWLRQV�WDNH�LQWR�DFFRXQW�WKH�IROORZLQJ�5HFRPPHQGDWLRQV�

± &&,77�5HFRPPHQGDWLRQ�0������������0DLQWHQDQFH�SKLORVRSK\�IRU�WHOHFRPPXQLFDWLRQV�QHWZRUNV�

± &&,77�5HFRPPHQGDWLRQ�0��������������3ULQFLSOHV�IRU�D�WHOHFRPPXQLFDWLRQV�PDQDJHPHQW�QHWZRUN�

± &&,77�5HFRPPHQGDWLRQ�0��������������3ULQFLSOHV�IRU�WKH�PDQDJHPHQW�RI�,6'1V�

± ,78�7�5HFRPPHQGDWLRQ�,�������������9RFDEXODU\�RI�WHUPV�IRU�EURDGEDQG�DVSHFWV�RI�,6'1�

± ,78�7�5HFRPPHQGDWLRQ�,�������������%�,6'1�DV\QFKURQRXV�WUDQVIHU�PRGH�IXQFWLRQDO�FKDUDFWHULVWLFV�

± ,78�7�5HFRPPHQGDWLRQ�,�������������%�,6'1�JHQHUDO�QHWZRUN�DVSHFWV�

± &&,77�5HFRPPHQGDWLRQ�,�������������%�,6'1�SURWRFRO�UHIHUHQFH�PRGHO�DQG�LWV�DSSOLFDWLRQ�

± ,78�7�5HFRPPHQGDWLRQ�,�������������%�,6'1�$70�OD\HU�FHOO�WUDQVIHU�SHUIRUPDQFH�

± ,78�7�5HFRPPHQGDWLRQ�,�������������7UDIILF�FRQWURO�DQG�FRQJHVWLRQ�FRQWURO�LQ�%�,6'1�

± ,78�7�5HFRPPHQGDWLRQ�,�������������%�,6'1�$70�OD\HU�VSHFLILFDWLRQ�

± ,78�7�5HFRPPHQGDWLRQ�,�������������%�,6'1�XVHU�QHWZRUN�LQWHUIDFH�

± ,78�7�5HFRPPHQGDWLRQ�,������������%�,6'1�XVHU�QHWZRUN�LQWHUIDFH�±�3K\VLFDO�OD\HU�VSHFLILFDWLRQ�

± &&,77�5HFRPPHQGDWLRQ� ,����� �������*HQHUDO�PDLQWHQHQFH� SULQFLSOHV� RI� ,6'1� VXEVFULEHU� DFFHVV� DQG
VXEVFULEHU�LQVWDOODWLRQ�

± &&,77�5HFRPPHQGDWLRQ�*�������������'LJLWDO�KLHUDUFK\�ELW�UDWHV�

± ,78�7�5HFRPPHQGDWLRQ�*�������������6\QFKURQRXV�GLJLWDO�KLHUDUFK\�ELW�UDWHV�

± ,78�7�5HFRPPHQGDWLRQ�*�������������1HWZRUN�QRGH�LQWHUIDFH�IRU�WKH�V\QFKURQRXV�GLJLWDO�KLHUDUFK\�

± ,78�7�5HFRPPHQGDWLRQ�*�������������6\QFKURQRXV�PXOWLSOH[LQJ�VWUXFWXUH�

± ,78�7� 5HFRPPHQGDWLRQ� *����� �������� 7\SHV� DQG� JHQHUDO� FKDUDFWHULVWLFV� RI� V\QFKURQRXV� 'LJLWDO
+LHUDUFK\��6'+��HTXLSPHQW�

± ,78�7� 5HFRPPHQGDWLRQ� *����� �������� &KDUDFWHULVWLFV� RI� 6\QFKURQRXV� 'LJLWDO� +LHUDUFK\� �6'+�
HTXLSPHQW�IXQFWLRQDO�EORFNV�

± ,78�7�5HFRPPHQGDWLRQ�*�������������6\QFKURQRXV�'LJLWDO�+LHUDUFK\��6'+��PDQDJHPHQW�

± ,78�7�5HFRPPHQGDWLRQ�*����� ��������$UFKLWHFWXUHV� RI� WUDQVSRUW� QHWZRUNV� EDVHG� RQ� WKH� 6\QFKURQRXV
'LJLWDO�+LHUDUFK\��6'+��

± ,78�7�5HFRPPHQGDWLRQ�*�������������$70�FHOO�PDSSLQJ�LQWR�3OHVLRFKURQRXV�'LJLWDO�+LHUDUFK\��3'+��

± ,78�7� 5HFRPPHQGDWLRQ� *����� �������� 7UDQVSRUW� RI� 6'+� HOHPHQWV� RQ� 3'+� QHWZRUNV�� )UDPH� DQG
PXOWLSOH[LQJ�VWUXFWXUHV�
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� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

7KH�WHUPV�DQRPDO\��GHIHFW�DQG�IDLOXUH�DV�XVHG�LQ�WKLV�5HFRPPHQGDWLRQ�DUH�GHILQHG�LQ�5HFRPPHQGDWLRQ�0����

��� 6FRSH

7KH�VFRSH�RI�WKLV�5HFRPPHQGDWLRQ�LV�WR�LGHQWLI\�IXQFWLRQV�UHTXLUHG�WR�RSHUDWH�DQG�PDLQWDLQ�WKH�SK\VLFDO�OD\HU�DQG�$70
OD\HU�DVSHFWV�RI�WKH�%�,6'1��7KH�IXQFWLRQV�DSSO\�WR�WKH�9LUWXDO�3DWK��93��DQG�9LUWXDO�&KDQQHO��9&��FRQQHFWLRQV�WKDW
PD\� EH� URXWHG� WKURXJK� WKH�%�,6'1��7KH�PHFKDQLVPV�� IXQFWLRQV� DQG� SURWRFROV� DV� GHVFULEHG� LQ� WKLV�5HFRPPHQGDWLRQ
DSSO\� WR� DOO� W\SHV� RI� $70� FRQQHFWLRQV�� L�H�� SHUPDQHQW�� VHPL�SHUPDQHQW�� UHVHUYHG� DQG� VZLWFKHG� YLUWXDO� FRQQHFWLRQV
XQOHVV� RWKHUZLVH� VWDWHG�� +RZHYHU�� WKH� QHHG� IRU� UHGXFHG� DQG�RU� DGGLWLRQDO� 2$0� IXQFWLRQDOLW\� IRU� VZLWFKHG� YLUWXDO
FRQQHFWLRQV�LV�IRU�IXUWKHU�VWXG\��:KHQHYHU�WKH�WHUP��FXVWRPHU�DFFHVV��LV�UHIHUUHG�WR�LQ�WKLV�5HFRPPHQGDWLRQ��LW�LQFOXGHV
WKH�81,�

7KH�IXQFWLRQV�RI�WKH�OD\HUV�DERYH�WKH�$70�OD\HU�DUH�QRW�FRQVLGHUHG�EXW�DUH�IRU�IXUWKHU�VWXG\�

� 2$0�SULQFLSOHV

7KH�IROORZLQJ�SULQFLSOHV�KDYH�WR�EH�FRQVLGHUHG�LQ�VSHFLI\LQJ�WKH�2$0�IXQFWLRQV�RI�WKH�%�,6'1�

D� 3HUIRUPDQFH�PRQLWRULQJ

3HUIRUPDQFH� PRQLWRULQJ� LV� D� IXQFWLRQ� ZKLFK� SURFHVVHV� XVHU� LQIRUPDWLRQ� WR� SURGXFH� PDLQWHQDQFH
LQIRUPDWLRQ� VSHFLILF� WR� WKH� XVHU� LQIRUPDWLRQ�� 7KLV� PDLQWHQDQFH� LQIRUPDWLRQ� LV� DGGHG� WR� WKH� XVHU
LQIRUPDWLRQ�DW�WKH�VRXUFH�RI�D�FRQQHFWLRQ�OLQN�DQG�H[WUDFWHG�DW�WKH�VLQN�RI�D�FRQQHFWLRQ�OLQN��$QDO\VLV�RI
WKH� PDLQWHQDQFH� HYHQW� LQIRUPDWLRQ� DW� WKH� VLQN� RI� WKH� FRQQHFWLRQ� DOORZV� HVWLPDWLRQ� RI� WKH� WUDQVSRUW
LQWHJULW\�WR�EH�DQDO\VHG�

E� 'HIHFW�DQG�IDLOXUH�GHWHFWLRQ

'HIHFW�IDLOXUHV� DIIHFWLQJ� WKH� WUDQVSRUW� RI� XVHU� LQIRUPDWLRQ� DUH� GHWHFWHG� E\� FRQWLQXRXV� RU� SHULRGLF
FKHFNLQJ��$V�D�UHVXOW��PDLQWHQDQFH�HYHQW�LQIRUPDWLRQ�RU�YDULRXV�DODUPV�ZLOO�EH�SURGXFHG�

F� 6\VWHP�SURWHFWLRQ

7KH�HIIHFW�RI� D� GHIHFW� RQ� WKH� WUDQVSRUW� RI� XVHU� LQIRUPDWLRQ� LV�PLQLPL]HG�E\�EORFNLQJ�RU� FKDQJHRYHU� WR
RWKHU�HQWLWLHV��$V�D�UHVXOW�WKH�IDLOHG�HQWLW\�LV�H[FOXGHG�IURP�RSHUDWLRQ�

G� 'HIHFW�LQIRUPDWLRQ

'HIHFW�LQIRUPDWLRQ�LV�JLYHQ�WR�RWKHU�PDQDJHPHQW�HQWLWLHV��$V�D�UHVXOW��DODUP�LQGLFDWLRQV�DUH�JLYHQ�WR�RWKHU
PDQDJHPHQW�SODQHV��5HVSRQVH�WR�D�VWDWXV�UHSRUW�UHTXHVW�ZLOO�DOVR�EH�JLYHQ�

H� )DXOW�ORFDOL]DWLRQ

'HWHUPLQDWLRQ�E\�LQWHUQDO�RU�H[WHUQDO�WHVW�V\VWHPV�RI�D�IDLOHG�HQWLW\�LI�GHIHFW�LQIRUPDWLRQ�LV�LQVXIILFLHQW�

127(�±�6RPH�DVSHFWV�RI�WKHVH�IXQFWLRQV�DUH��DW�SUHVHQW��QRW�VXEMHFW�WR�WKH�GHVFULSWLRQ�LQ�WKLV�5HFRPPHQGDWLRQ�

��� 1HWZRUN�FRQILJXUDWLRQ�IRU�PDLQWHQDQFH�DFWLYLWLHV

7KH�QHWZRUN� FRQILJXUDWLRQ� IRU�PDLQWHQDQFH� DFWLYLWLHV� LV� GHVFULEHG� LQ�5HFRPPHQGDWLRQ�0�������7KLV� FRQILJXUDWLRQ� LV
DOVR�DSSOLFDEOH�IRU�WKH�%�,6'1�

��� 5HODWLRQ�ZLWK�WKH�7HOHFRPPXQLFDWLRQ�0DQDJHPHQW�1HWZRUN��701�

$Q�H[DPSOH�RI�D�FXVWRPHU�DFFHVV�QHWZRUN�DUFKLWHFWXUH�GHVFULELQJ�WKH�UHODWLRQ�ZLWK�WKH�701�LV�JLYHQ�LQ�)LJXUH����7KH
SURWRFROV�XVHG�IRU�WKH�701�DUH�VSHFLILHG�WKURXJK�4�LQWHUIDFHV�DQG�PD\�LQFOXGH�WKH�WUDQVPLVVLRQ�VHFWLRQ�EHWZHHQ�%�17�
DQG�%�17��
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1HWZRUN�HOHPHQW�LQWHUQDO�PRQLWRULQJ�IXQFWLRQV�DUH�QRW�VXEMHFW�WR�VWDQGDUGL]DWLRQ��7KH�UHVXOWV�RI�WKDW�PRQLWRULQJ�ZLOO�EH
GHOLYHUHG� WR� WKH�701�YLD�4�LQWHUIDFHV��)LJXUH��� LOOXVWUDWHV�PDQDJHPHQW� UHODWHG� V\VWHPV�DQG� WKHLU� UHODWLRQVKLS� IRU� WKH
%�,6'1�FXVWRPHU�DFFHVV�
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([DPSOH�RI�701�DUFKLWHFWXUH�IRU�WKH�FXVWRPHU�DFFHVV

127(�±�0HGLDWLRQ�DGDSWDWLRQ�IXQFWLRQV�ZLWK�4���LQWHUIDFHV�PD\�EH�GLVWULEXWHG�LQ�GLIIHUHQW�HTXLSPHQW��

&XVWRPHU�,QVWDOODWLRQ�0DQDJHPHQW�)XQFWLRQ
&XVWRPHU�$FFHVV�0DQDJHPHQW�)XQFWLRQ
0DQDJHPHQW�6HUYLFH�3URYLGHU
/RFDO�([FKDQJH
0DQDJHPHQW�)XQFWLRQ
2SHUDWLRQ�$GPLQLVWUDWLRQ�0DLQWHQDQFH�&HQWHU
&XVWRPHU�,QVWDOODWLRQ
&XVWRPHU�$FFHVV
,QWHUIDFH�EHWZHHQ�WZR�PDQDJHPHQW�V\VWHPV
701�,QWHUIDFH
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� 2$0�OHYHOV�DQG�IORZV

��� 2$0�OHYHOV�LQ�WKH�%�,6'1

2$0�IXQFWLRQV�LQ� WKH�QHWZRUN�DUH�SHUIRUPHG�RQ�ILYH�2$0�KLHUDUFKLFDO� OHYHOV�DVVRFLDWHG�ZLWK� WKH�$70�DQG�SK\VLFDO
OD\HUV�RI�WKH�SURWRFRO�UHIHUHQFH�PRGHO��7KH�IXQFWLRQV�UHVXOW�LQ�FRUUHVSRQGLQJ�ELGLUHFWLRQDO�LQIRUPDWLRQ�IORZV�)���)���)��
)��DQG�)��UHIHUUHG�WR�DV�2$0�IORZV��VHH�)LJXUH�����1RW�DOO�RI�WKHVH�IORZV�QHHG�WR�EH�SUHVHQW��7KH�2$0�IXQFWLRQV�RI�D
PLVVLQJ�OHYHO�DUH�SHUIRUPHG�DW�WKH�QH[W�KLJKHU�OHYHO��7KH�OHYHOV�DUH�DV�IROORZV�

± 9LUWXDO� FKDQQHO� OHYHO� ±� ([WHQGV� EHWZHHQ� QHWZRUN� HOHPHQWV� SHUIRUPLQJ� YLUWXDO� FKDQQHO� FRQQHFWLRQ
WHUPLQDWLRQ� IXQFWLRQV� DQG� LV� VKRZQ� H[WHQGLQJ� WKURXJK� RQH� RU� PRUH� SDWK� FRQQHFWLRQV� �VHH� DOVR
������,������

± 9LUWXDO�SDWK� OHYHO� ±�([WHQGV�EHWZHHQ�QHWZRUN�HOHPHQWV�SHUIRUPLQJ�YLUWXDO�SDWK� FRQQHFWLRQ� WHUPLQDWLRQ
IXQFWLRQV��VHH�������,������DQG�LV�VKRZQ�H[WHQGLQJ�WKURXJK�RQH�RU�PRUH�WUDQVPLVVLRQ�SDWKV�
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± 7UDQVPLVVLRQ�SDWK�OHYHO�±�([WHQGV�EHWZHHQ�QHWZRUN�HOHPHQWV�DVVHPEOLQJ�GLVDVVHPEOLQJ�WKH�SD\ORDG�RI�D
WUDQVPLVVLRQ�V\VWHP�DQG�DVVRFLDWLQJ�LW�ZLWK�LWV�2$0�IXQFWLRQV��&HOO�GHOLQHDWLRQ�DQG�+HDGHU�(UURU�&RQWURO
�+(&�� IXQFWLRQV� DUH� UHTXLUHG� DW� WKH� HQG� SRLQWV� RI� HDFK� WUDQVPLVVLRQ� SDWK�� 7KH� WUDQVPLVVLRQ� SDWK� LV
FRQQHFWHG�WKURXJK�RQH�RU�PRUH�GLJLWDO�VHFWLRQV�

± 'LJLWDO�VHFWLRQ�OHYHO�±�([WHQGV�EHWZHHQ�VHFWLRQ�HQG�SRLQWV�DQG�FRPSULVHV�D�PDLQWHQDQFH�HQWLW\�DFFRUGLQJ
WR�WKH�GHILQLWLRQ�RI�&ODXVH���0����

± 5HJHQHUDWRU� VHFWLRQ� OHYHO� ±�$� UHJHQHUDWRU� VHFWLRQ� LV� D� SRUWLRQ� RI� D� GLJLWDO� VHFWLRQ� DQG� DV� VXFK� LV� D
PDLQWHQDQFH�VXEHQWLW\�

��� 5HODWLRQVKLS�RI�2$0�IXQFWLRQV�ZLWK�WKH�%�,6'1�PRGHOV

����� %�,6'1�3URWRFRO�5HIHUHQFH�0RGHO��350�

2$0� IXQFWLRQV� DUH� DOORFDWHG� WR� WKH� OD\HU� PDQDJHPHQW� RI� WKH� %�,6'1� SURWRFRO� UHIHUHQFH� PRGHO� �VHH
5HFRPPHQGDWLRQ�,������

7KLV� OD\HUHG� FRQFHSW� DQG� WKH� UHTXLUHPHQWV� RI� LQGHSHQGHQFH� RI� WKH� OD\HUV� IURP� HDFK� RWKHU� OHDG� WR� WKH� IROORZLQJ
SULQFLSOHV�

�� 2$0�IXQFWLRQV�UHODWHG�WR�2$0�OHYHOV�DUH�LQGHSHQGHQW�IURP�WKH�2$0�IXQFWLRQV�RI�RWKHU�OD\HUV�DQG�KDYH
WR�EH�SURYLGHG�DW�HDFK�OD\HU�

�� (DFK�OD\HU��ZKHUH�2$0�IXQFWLRQV�DUH�UHTXLUHG��LV�DEOH�WR�FDUU\�RXW�LWV�RZQ�SURFHVVLQJ�WR�REWDLQ�TXDOLW\
DQG� VWDWXV� LQIRUPDWLRQ��2$0� IXQFWLRQV� DUH� SHUIRUPHG�E\� WKH� OD\HU�PDQDJHPHQW��7KHVH� UHVXOWV�PD\�EH
SURYLGHG� WR� WKH� SODQH� PDQDJHPHQW� RU� WR� WKH� DGMDFHQW� KLJKHU� OD\HU�� +LJKHU� OD\HU� IXQFWLRQV� DUH� QRW
QHFHVVDU\�WR�VXSSRUW�WKH�2$0�RI�WKH�ORZHU�OD\HU�

7KH�IXQFWLRQV�RI�WKH�OD\HUV�DERYH�WKH�$70�OD\HU�DUH�QRW�FRQVLGHUHG�LQ�WKLV�5HFRPPHQGDWLRQ�

����� $70�WUDQVSRUW�QHWZRUN�PRGHO

$Q� DOWHUQDWLYH� $70� WUDQVSRUW� QHWZRUN� PRGHO� KDV� EHHQ� GHYHORSHG� XVLQJ� PRGHOOLQJ� WHFKQLTXHV� JLYHQ� LQ
5HFRPPHQGDWLRQ�*������ ,W� LV� SRVVLEOH� WR�PRGHO� WKH� %�,6'1� IXQFWLRQV� XVLQJ� WKLV�PRGHO�� *LYHQ� WKDW� 2$0� IXQFWLRQV
RSHUDWH� ZLWKLQ� D� OD\HU� DV� GHVFULEHG� LQ� WKH� 350�� HDFK� OD\HU� FRQWDLQV� D� ³7UDLO� 7HUPLQDWLRQ� )XQFWLRQ´� �77)��� LQ� WKLV
5HFRPPHQGDWLRQ�D�93�9&�VHJPHQW�HQG�SRLQW�RU�FRQQHFWLRQ�HQG�SRLQW�SHUIRUPV�WUDLO�WHUPLQDWLRQ�IXQFWLRQDOLW\��7KH�77)
LV� UHVSRQVLEOH� IRU� WKH� JHQHUDWLRQ� DQG� WHUPLQDWLRQ� RI� WKH� 2$0� IORZV�� 7KH� 77)� LQWHUDFWV� ZLWK� OD\HU� PDQDJHPHQW
IXQFWLRQDOLW\�DQG�H[FKDQJHV�DSSURSULDWH�OD\HU�PDQDJHPHQW�LQIRUPDWLRQ��H�J��GHIHFW�LQGLFDWLRQV��SHUIRUPDQFH�GDWD��HWF��
ZLWK�WKH�SODQH�PDQDJHPHQW�HQWLW\�

'HVFULSWLRQ�RI�$70�OD\HU�2$0�IXQFWLRQV�LQ�WHUPV�RI�5HFRPPHQGDWLRQ�*�����SULQFLSOHV�LV�IRU�IXUWKHU�VWXG\�

� 0HFKDQLVPV�WR�SURYLGH�2$0�IORZV

��� 3K\VLFDO�OD\HU�PHFKDQLVPV

7KH�SK\VLFDO�OD\HU�FRQWDLQV�WKH�WKUHH�ORZHVW�2$0�OHYHOV�DV�RXWOLQHG�LQ�)LJXUH����7KH�DOORFDWLRQ�RI�WKH�2$0�IORZV�LV�DV
IROORZV�

± )���UHJHQHUDWRU�VHFWLRQ�OHYHO�

± )���GLJLWDO�VHFWLRQ�OHYHO�

± )���WUDQVPLVVLRQ�SDWK�OHYHO�

7KH�PHFKDQLVPV� WR�SURYLGH�2$0�IXQFWLRQV�DQG� WR�JHQHUDWH�2$0�IORZV�)���)��DQG�)��ZLOO�GHSHQG�RQ� WKH� WUDQVSRUW
PHFKDQLVP� RI� WKH� WUDQVPLVVLRQ� V\VWHP� DV� ZHOO� DV� RQ� WKH� VXSHUYLVLRQ� IXQFWLRQV� FRQWDLQHG� ZLWKLQ� WKH� SK\VLFDO� OD\HU
WHUPLQDWLRQ�IXQFWLRQV�RI�HTXLSPHQWV��7KUHH�W\SHV�RI�WUDQVPLVVLRQ�FDQ�EH�SURYLGHG�LQ�$70�QHWZRUNV�
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2$0�KLHUDUFKLFDO�OHYHOV�DQG�WKHLU�UHODWLRQVKLS�ZLWK�WKH�$70�OD\HU�DQG�SK\VLFDO�OD\HU

5HJHQHUDWRU�VHFWLRQ

(QGSRLQW�RI�WKH�FRUUHVSRQGLQJ�OHYHOV

&RQQHFWLQJ�SRLQW�RI�WKH�FRUUHVSRQGLQJ�OHYHOV
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����� 6'+�EDVHG�WUDQVPLVVLRQ�V\VWHPV��5HFRPPHQGDWLRQV�*�����WR������*������*�����

)ORZV� )�� DQG� )�� DUH� FDUULHG� RQ� E\WHV� LQ� WKH� 6HFWLRQ� 2YHUKHDG� �62+��� IORZ� )�� LV� FDUULHG� LQ� WKH� KLJKHU� RUGHU� 3DWK
2YHUKHDG��32+��RI�WKH�WUDQVPLVVLRQ�IUDPH��$70�WUDQVSRUW�PD\�DOVR�EH�VXSSRUWHG�RQ�ORZHU�RUGHU�SDWKV�ZKLFK�VXSSRUW
SDWK�RYHUKHDGV��7KHVH�ORZHU�RUGHU�SDWK�2$0�IORZV�DUH�VXEVHWV�RI�WKH�)��IORZ�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

����� &HOO�EDVHG�WUDQVPLVVLRQ�V\VWHPV

6XFK�WUDQVPLVVLRQ�V\VWHPV�PD\�XVH�DQ�LQWHUIDFH�VWUXFWXUH�DV�VSHFLILHG�LQ�������,������2$0�IORZV�)��DQG�)��DUH�FDUULHG
WKURXJK�PDLQWHQDQFH�FHOOV�DW� WKH�SK\VLFDO� OD\HU�XVLQJ�D�VSHFLILF�SDWWHUQ� LQ� WKH�KHDGHU� IRU�)��DQG�)���)�� IORZV�DUH�QRW
SURYLGHG�� EXW� WKH� DVVRFLDWHG� IXQFWLRQV� DUH� VXSSRUWHG� E\�)�� IORZV��7KHVH� FHOOV� DUH� QRW� SDVVHG� WR� WKH�$70� OD\HU�� 7KH
RFFXUUHQFH� RI� D� 3/�2$0� FHOO� LV� GHWHUPLQHG� E\� WKH� UHTXLUHPHQWV� RI� WKH� VXSSRUWHG� 2$0� IXQFWLRQV�� )RU� HDFK� W\SH
�)��DQG�)���RI�3/�2$0�FHOO��PD[LPXP�VSDFLQJ�LV�DSSOLHG��,I�PD[LPXP�VSDFLQJ�LV�H[FHHGHG��/RVV�RI�0DLQWHQDQFH�)ORZ
�/0)��HYHQW�ZLOO�RFFXU�

:KHQ� WUDQVPLVVLRQ�SDWK�5',� LV� VHQW�� WKH�FDXVH�RI� WKLV�GHIHFW� �/2&��/0)��$,6�� LV� LQGLFDWHG� LQ� WKH� OD\HU�PDQDJHPHQW
PHVVDJH�

����� 3'+�UDWH�IUDPH�EDVHG�WUDQVPLVVLRQ�V\VWHPV��5HFRPPHQGDWLRQV�*������*������*�����

6SHFLILF� PHDQV� WR� PRQLWRU� WKH� VHFWLRQ� SHUIRUPDQFH� �H�J�� YLRODWLRQ� FRGH� FRXQWLQJ� &5&�� HWF��� DUH� GHILQHG� ZLWKLQ� WKH
5HFRPPHQGDWLRQV�*������*������*������,I�WKH�$70�OD\HU�LV�VXSSRUWHG�RQO\�RQ�D�3'+�VHFWLRQ�WKHQ�WKH�*�����RYHUKHDG
FRQVWLWXWHV�ERWK�)��DQG�)��IORZV��EXW�QRW�)���

127(�±�)��LV�VXSSRUWHG�E\�IUDPH�DOLJQPHQW�E\WHV�DQG�WKH�UHPDLQGHU�RI�WKH�RYHUKHDG�FRQVWLWXWHV�WKH�)��IORZ��,I�WKH�3'+
ELWUDWH� IUDPH� VWUXFWXUH� LV� FRQVHTXHQWO\� WUDQVSRUWHG� DFURVV� 6'+� WKHQ� WKH� *����� RYHUKHDG� PLQXV� WKH� IUDPH� DOLJQPHQW� ZRUG� WKHQ
FRQVWLWXWHV�WKH�)��IORZ�ZLWK�WKH�6'+�KLJKHU�RUGHU�SDWK�RYHUKHDG�IRUPLQJ�D�VXEVHW�RI�WKH�)��IORZ�

��� $70�OD\HU�PHFKDQLVP

7KH�$70�OD\HU�FRQWDLQV� WKH� WZR�KLJKHVW�2$0�OHYHOV�DV�RXWOLQHG� LQ�)LJXUH����7KH�DOORFDWLRQ�RI� WKH�2$0�IORZV� LV�DV
IROORZV�

± )���YLUWXDO�SDWK�OHYHO�

± )���YLUWXDO�FKDQQHO�OHYHO�

7KHVH�2$0�IORZV�DUH�SURYLGHG�E\�FHOOV�GHGLFDWHG�WR�$70�OD\HU�2$0�IXQFWLRQV�IRU�ERWK�9LUWXDO�&KDQQHO�&RQQHFWLRQV
�9&&��DQG�9LUWXDO�3DWK�&RQQHFWLRQV��93&���,Q�DGGLWLRQ��VXFK�FHOOV�DUH�XVDEOH�IRU�FRPPXQLFDWLRQ�ZLWKLQ�WKH�VDPH�OD\HUV
RI�WKH�PDQDJHPHQW�SODQH�

����� )��IORZ�PHFKDQLVP

7KH�)��IORZ�LV�ELGLUHFWLRQDO��2$0�FHOOV�IRU�WKH�)��IORZ�KDYH�WKH�VDPH�93,�YDOXH�DV�WKH�XVHU�FHOOV�RI�WKH�93&�DQG�DUH
LGHQWLILHG�E\�RQH�RU�PRUH�SUH�DVVLJQHG�9&,�YDOXHV��7KH�VDPH�SUH�DVVLJQHG�9&,�YDOXH�VKDOO�EH�XVHG�IRU�ERWK�GLUHFWLRQV�RI
WKH� )�� IORZ�� 7KH� 2$0� FHOOV� IRU� ERWK� GLUHFWLRQV� RI� WKH� )�� IORZ� PXVW� IROORZ� WKH� VDPH� SK\VLFDO� URXWH� VR� WKDW� DQ\
FRQQHFWLQJ�SRLQWV�VXSSRUWLQJ�WKDW�FRQQHFWLRQ�FDQ�FRUUHODWH�WKH�IDXOW�DQG�SHUIRUPDQFH�LQIRUPDWLRQ�IURP�ERWK�GLUHFWLRQV�

)RU�WKH�SXUSRVH�RI�WKLV�5HFRPPHQGDWLRQ�DW�)��OHYHO��WKH�WHUP�³XVHU�FHOO´�LV�XVHG�IRU�2$0�DFFRUGLQJ�WR�WKH�9&,�YDOXHV
DV�VKRZQ�LQ�7DEOH���

7KHUH�DUH�WZR�NLQGV�RI�)��IORZV��ZKLFK�FDQ�VLPXOWDQHRXVO\�H[LVW�LQ�D�93&��7KHVH�DUH�

± (QG�WR�HQG�)��IORZ�±�7KLV�IORZ��LGHQWLILHG�E\�D�VWDQGDUGL]HG�9&,��VHH�5HFRPPHQGDWLRQ�,�������LV�XVHG
IRU�HQG�WR�HQG�93&�RSHUDWLRQV�FRPPXQLFDWLRQV�

± 6HJPHQW�)��IORZ�±�7KLV�IORZ��LGHQWLILHG�E\�D�VWDQGDUGL]HG�9&,��VHH�5HFRPPHQGDWLRQ�,�������LV�XVHG�IRU
FRPPXQLFDWLQJ� RSHUDWLRQV� LQIRUPDWLRQ�ZLWKLQ� WKH� ERXQGV� RI� RQH�93&� OLQN� RU�PXOWLSOH� LQWHU�FRQQHFWHG
93&�OLQNV��6XFK�D�FRQFDWHQDWLRQ�RI�93&�OLQNV�LV�FDOOHG�D�93&�VHJPHQW�

2QH� RU� PRUH� 2$0� VHJPHQWV� PD\� EH� GHILQHG� DORQJ� D� 93&�� 1HYHUWKHOHVV� QHLWKHU� RYHUODSSHG� QRU
HPEHGGHG�VHJPHQWV�FDQ�EH�GHILQHG��)RU�WKDW�SXUSRVH�LW�PXVW�EH�HQVXUHG�WKDW�DOO�LQWHUPHGLDWH�&RQQHFWLQJ
3RLQWV� �&3�� LQ� EHWZHHQ� WKH� VRXUFH�VLQN� &3� RI� D� VHJPHQW� VKDOO� QRW� EH� D� VRXUFH� RU� VLQN� &3� RI� DQRWKHU
VHJPHQW�
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7KH�GHILQLWLRQ�RI�WKH�VSDQ�RI�D�PDQDJHG�VHJPHQW�LV�QRW�QHFHVVDULO\�IL[HG�IRU�WKH�GXUDWLRQ�RI�D�FRQQHFWLRQ�
L�H��WKH�PDQDJHG�VHJPHQW�PD\�EH�UH�FRQILJXUHG�DV�UHTXLUHG�

127(�±�$�93&�VHJPHQW�LV�W\SLFDOO\�XQGHU�WKH�FRQWURO�RI�RQH�$GPLQLVWUDWLRQ�RU�RUJDQL]DWLRQ��KRZHYHU��LW�FDQ�EH�H[WHQGHG
EH\RQG�WKH�FRQWURO�RI�RQH�$GPLQLVWUDWLRQ�RUJDQL]DWLRQ�E\�PXWXDO�DJUHHPHQW�

(QG�WR�HQG�)�� IORZV�PXVW� EH� WHUPLQDWHG� DW� WKH� HQG�SRLQWV� RI� D�93&� DQG� VHJPHQW� )�� IORZV� DW� WKH� FRQQHFWLQJ� SRLQWV
WHUPLQDWLQJ�D�93&�VHJPHQW��,QWHUPHGLDWH�SRLQWV��L�H��FRQQHFWLQJ�SRLQWV��DORQJ�WKH�93&�RU�DORQJ�WKH�93&�VHJPHQW�PD\
PRQLWRU�2$0�FHOOV�SDVVLQJ�WKURXJK�WKHP�DQG�LQVHUW�QHZ�2$0�FHOOV��EXW�WKH\�FDQQRW�WHUPLQDWH�WKH�2$0�IORZ��H[FHSW
ZKHQ�ORRSEDFNV�DUH�SHUIRUPHG��,Q�WKLV�FDVH�WKH�ORRSEDFN�FHOO��VHH������������PD\�EH�H[WUDFWHG�IURP�WKH�2$0�IORZ�E\�WKH
LQWHUPHGLDWH� SRLQW� ZKHUH� WKH� ORRSEDFN� KDV� WR� EH� SHUIRUPHG� DQG� WKH� ORRSHG� FHOO� PD\� EH� H[WUDFWHG� E\� WKH� ORRSEDFN
RULJLQDWRU�XSRQ� UHFHSWLRQ��7KH�)�� IORZ�ZLOO�EH� LQLWLDWHG�DW�RU� DIWHU� FRQQHFWLRQ� VHW�XS�HLWKHU�E\� WKH�701�RU�E\�2$0
IXQFWLRQ�GHSHQGHQW�DFWLYDWLRQ�SURFHGXUHV�

$�VRXUFH�SRLQW�RI�D�93&�VHJPHQW�DFWLQJ�LQ�D�GRZVWUHDP�GLUHFWLRQ�VKRXOG�GLVFDUG�XQH[SHFWHG�93&�VHJPHQW�2$0�FHOOV
FRPLQJ�IURP�WKH�XSVWUHDP�VLGH�RI�WKH�FRQQHFWLRQ�

,W�VKDOO�EH�SRVVLEOH�IRU�DQ\�LQWHUPHGLDWH�FRQQHFWLQJ�SRLQW�WR�EH�FRQILJXUHG�DV�D�VRXUFH�VLQN�RI�D�93&�VHJPHQW�

7$%/(����,����

³8VHU�FHOOV´�DW�)��OHYHO

����� )��IORZ�PHFKDQLVP

7KH�)��IORZ�LV�ELGLUHFWLRQDO��2$0�FHOOV�IRU�WKH�)��IORZ�KDYH�WKH�VDPH�9&,�93,�YDOXHV�DV�WKH�XVHU�FHOOV�RI�WKH�9&&�DQG
DUH�LGHQWLILHG�E\�WKH�3D\ORDG�7\SH�,GHQWLILHU��37,���7KH�VDPH�37,�YDOXH�VKDOO�EH�XVHG�IRU�ERWK�GLUHFWLRQV�RI�WKH�)��IORZ�
7KH�2$0�FHOOV� IRU�ERWK�GLUHFWLRQV�RI� WKH�)��IORZ�PXVW� IROORZ� WKH�VDPH�SK\VLFDO� URXWH� VR� WKDW�DQ\�FRQQHFWLQJ�SRLQWV
VXSSRUWLQJ�WKDW�FRQQHFWLRQ�FDQ�FRUUHODWH�WKH�IDXOW�DQG�SHUIRUPDQFH�LQIRUPDWLRQ�IURP�ERWK�GLUHFWLRQV�

)RU�WKH�SXUSRVH�RI�WKLV�5HFRPPHQGDWLRQ�DW�)��OHYHO��WKH�WHUP�³XVHU�FHOO´�LV�XVHG�IRU�2$0�DFFRUGLQJ�WR�WKH�37,�YDOXHV�DV
VKRZQ�LQ�7DEOH���

7KHUH�DUH�WZR�NLQGV�RI�)��IORZV��ZKLFK�FDQ�VLPXOWDQHRXVO\�H[LVW�LQ�D�9&&��7KHVH�DUH�

± (QG�WR�HQG�)��IORZ�±�7KLV�IORZ��LGHQWLILHG�E\�D�VWDQGDUGL]HG�37,��VHH�5HFRPPHQGDWLRQ�,�������LV�XVHG�IRU
HQG�WR�HQG�9&&�RSHUDWLRQV�FRPPXQLFDWLRQV�

9&, ,QWHUSUHWDWLRQ &DWHJRU\

� 8QDVVLJQHG�FHOO��93,��=���� 1RQ�XVHU�FHOO

� 8QXVHG��93,��>����

� 0HWD�VLJQDOOLQJ�FHOO��81,� 8VHU�FHOO

� *HQHUDO�EURDGFDVW�VLJQDOOLQJ�FHOO��81,�

� 6HJPHQW�2$0�)��IORZ�FHOO 1RQ�XVHU�FHOO

� (QG�WR�HQG�2$0�)��IORZ�FHOO

� 3RLQW�WR�SRLQW�VLJQDOOLQJ�FHOO 8VHU�FHOO

� 5HVRXUFH�PDQDJHPHQW�FHOO 1RQ�XVHU�FHOO

���� 5HVHUYHG�IRU�IXWXUH�VWDQGDUGL]HG�IXQFWLRQV

����� 5HVHUYHG�IRU�IXWXUH�VWDQGDUGL]HG�IXQFWLRQV 8VHU�FHOO

9&,��>���� $YDLODEOH�IRU�XVHU�GDWD�WUDQVPLVVLRQ
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� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

± 6HJPHQW�)��IORZ�±�7KLV�IORZ��LGHQWLILHG�E\�D�VWDQGDUGL]HG�37,��VHH�5HFRPPHQGDWLRQ�,�������LV�XVHG�IRU
FRPPXQLFDWLQJ�RSHUDWLRQV� LQIRUPDWLRQ�ZLWKLQ� WKH� ERXQGV� RI� RQH�9&&� OLQN� RU�PXOWLSOH� LQWHU�FRQQHFWHG
9&&�OLQNV��6XFK�D�FRQFDWHQDWLRQ�RI�9&&�OLQNV�LV�FDOOHG�D�9&&�VHJPHQW�

2QH�RU�PRUH�2$0�VHJPHQWV�PD\�EH�GHILQHG�DORQJ�D�9&&��1HYHUWKHOHVV�QHLWKHU�RYHUODSSHG�QRU�HPEHGGHG�VHJPHQWV�FDQ
EH�GHILQHG��)RU� WKDW�SXUSRVH� LW�PXVW�EH�HQVXUHG� WKDW�DOO� LQWHUPHGLDWH�&3V� LQ�EHWZHHQ�WKH�VRXUFH�VLQN�&3�RI�D�VHJPHQW
VKDOO�QRW�EH�D�VRXUFH�RU�VLQN�&3�RI�DQRWKHU�VHJPHQW�

7KH� GHILQLWLRQ� RI� WKH� VSDQ� RI� D� PDQDJHG� VHJPHQW� LV� QRW� QHFHVVDULO\� IL[HG� IRU� WKH� GXUDWLRQ� RI� D� FRQQHFWLRQ�� L�H�� WKH
PDQDJHG�VHJPHQW�PD\�EH�UH�FRQILJXUHG�DV�UHTXLUHG�

127(�±�$�9&&�VHJPHQW�LV�W\SLFDOO\�XQGHU�WKH�FRQWURO�RI�RQH�$GPLQLVWUDWLRQ�RU�RUJDQL]DWLRQ��KRZHYHU��LW�FDQ�EH�H[WHQGHG
EH\RQG�WKH�FRQWURO�RI�RQH�$GPLQLVWUDWLRQ�RUJDQL]DWLRQ�E\�PXWXDO�DJUHHPHQW�

(QG�WR�HQG�)�� IORZV�PXVW� EH� WHUPLQDWHG� DW� WKH� HQG�SRLQWV� RI� D�9&&�DQG� VHJPHQW�)�� IORZV� DW� WKH� FRQQHFWLQJ� SRLQWV
WHUPLQDWLQJ�D�9&&�VHJPHQW��,QWHUPHGLDWH�SRLQWV��L�H��FRQQHFWLQJ�SRLQWV��DORQJ�WKH�9&&�RU�DORQJ�WKH�9&&�VHJPHQW�PD\
PRQLWRU�2$0�FHOOV�SDVVLQJ�WKURXJK�WKHP�DQG�LQVHUW�QHZ�2$0�FHOOV��EXW�WKH\�FDQQRW�WHUPLQDWH�WKH�2$0�IORZ��H[FHSW
ZKHQ�ORRSEDFNV�DUH�SHUIRUPHG��,Q�WKLV�FDVH�WKH�ORRSEDFN�FHOO��VHH������������PD\�EH�H[WUDFWHG�IURP�WKH�2$0�IORZ�E\�WKH
LQWHUPHGLDWH� SRLQW� ZKHUH� WKH� ORRSEDFN� KDV� WR� EH� SHUIRUPHG� DQG� WKH� ORRSHG� FHOO� PD\� EH� H[WUDFWHG� E\� WKH� ORRSEDFN
RULJLQDWRU�XSRQ� UHFHSWLRQ��7KH�)�� IORZ�ZLOO�EH� LQLWLDWHG�DW�RU� DIWHU� FRQQHFWLRQ� VHW�XS�HLWKHU�E\� WKH�701�RU�E\�2$0
IXQFWLRQ�GHSHQGHQW�DFWLYDWLRQ�SURFHGXUHV�

$�VRXUFH�SRLQW�RI�D�9&&�VHJPHQW�DFWLQJ�LQ�D�GRZQVWUHDP�GLUHFWLRQ�VKRXOG�GLVFDUG�XQH[SHFWHG�9&&�VHJPHQW�2$0�FHOOV
FRPLQJ�IURP�WKH�XSVWUHDP�VLGH�RI�WKH�FRQQHFWLRQ�

,W�VKDOO�EH�SRVVLEOH�IRU�DQ\�LQWHUPHGLDWH�FRQQHFWLQJ�SRLQW�WR�EH�FRQILJXUHG�DV�D�VRXUFH�VLQN�RI�D�9&&�VHJPHQW�

7$%/(����,����

³8VHU�FHOOV´�DW�)��OHYHO

��� $VVRFLDWLRQ�RI�WKH�2$0�PHFKDQLVPV�ZLWK�WKH�WUDQVSRUW�IXQFWLRQV

)LJXUH� �� JLYHV� DQ� H[DPSOH� RI� D� YLUWXDO� FKDQQHO� FRQQHFWLRQ� VXSSRUWHG� E\� DOO� ORZHU� QHWZRUN� OHYHOV� DFFRUGLQJ� WR� WKH
WHFKQLTXHV� GHVFULEHG� LQ� FODXVH���,������ 7KH� DVVRFLDWHG�2$0�PHFKDQLVPV� IRU� HDFK� OHYHO� DUH� DOVR� VKRZQ�� 7KH� GLJLWDO
VHFWLRQ�DQG�WKH�UHJHQHUDWRU�VHFWLRQ�OHYHOV�DUH�VKRZQ�FRPELQHG�XQGHU�WKH�WHUP�³VHFWLRQ´�

37,�FRGH ,QWHUSUHWDWLRQ &DWHJRU\

��� 8VHU�GDWD�FHOO��FRQJHVWLRQ�QRW�H[SHULHQFHG

��� 8VHU�FHOOV

��� 8VHU�GDWD�FHOO��FRQJHVWLRQ�H[SHULHQFHG

���

��� 6HJPHQW�2$0�)��IORZ�FHOO

��� (QG�WR�HQG�2$0�)��IORZ�FHOO 1RQ�XVHU�FHOOV

��� 5HVRXUFH�PDQDJHPHQW�FHOO

��� 5HVHUYHG�IRU�IXWXUH�VWDQGDUGL]HG�IXQFWLRQV
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9LUWXDO�FKDQQHO�FRQQHFWLRQ�2$0�FHOO�LQGLFDWHG�E\�37�LGHQWLILHU�)�
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$70�OD\HU

3K\VLFDO
OD\HU

6HFWLRQ�)���)�6HFWLRQ�)���)�6HFWLRQ�)���)�6HFWLRQ�)���)�

3/��3K\VLFDO�/D\HU

),*85(����,����

([DPSOH�RI�PHFKDQLVPV�IRU�2$0�IORZV

),*85(���,�������>'��@� 

� 2$0�IXQFWLRQV�RI�WKH�SK\VLFDO�OD\HU

7KLV� FODXVH� SURYLGHV� DGGLWLRQDO� LQIRUPDWLRQ� RQ� WKH� 2$0� IORZV� �)��� )�� DQG� )��� ZLWKLQ� WKH� SK\VLFDO� OD\HU�� ,W� LV� QRW
LQWHQGHG� WR� UHSODFH� WKH� LQ�GHSWK�SK\VLFDO� OD\HU�2$0�IXQFWLRQDOLW\�GHILQHG� LQ� WKH�*�6HULHV�5HFRPPHQGDWLRQV�� H�J�� IRU
3'+� UDWH� LQWHUIDFHV� UHIHU� WR� 5HFRPPHQGDWLRQ�*�����*����� DQG� IRU� 6'+� LQWHUIDFHV� UHIHU� WR� 5HFRPPHQGD�
WLRQ�*�����*�����*�����

$�PRUH�GHWDLOHG�GHVFULSWLRQ�RI� WKH�SK\VLFDO� OD\HU� WR�$70� OD\HU� DGDSWDWLRQ� IXQFWLRQ�ZLOO� EH� SURYLGHG� LQ� WKH�*�6HULHV
5HFRPPHQGDWLRQV�

��� 2$0�IORZV�LQ�VRPH�SK\VLFDO�FRQILJXUDWLRQV

)LJXUH���LOOXVWUDWHV�H[DPSOHV�RI�WKH�2$0�IORZV�LQ�VRPH�SK\VLFDO�FRQILJXUDWLRQV�IRU�WKH�%�,6'1�FXVWRPHU�DFFHVV�

��� 2$0�)XQFWLRQV

7ZR�W\SHV�RI�2$0�IXQFWLRQV�DUH�GLVWLQJXLVKHG�

�� 2$0�IXQFWLRQV�VXSSRUWHG�VROHO\�E\�WKH�IORZV�)���)���DQG�)�

± 'HGLFDWHG�WR�GHWHFWLRQ�DQG�LQGLFDWLRQ�RI�XQDYDLODELOLW\�VWDWH�

± 5HTXLULQJ� ³UHDO� WLPH´�� GHIHFW� LQIRUPDWLRQ� WUDQVSRUW� WRZDUGV� WKH� DIIHFWHG� HQG� SRLQWV� IRU� V\VWHP
SURWHFWLRQ�

�� 2$0�IXQFWLRQV�ZLWK�UHJDUG�WR�WKH�V\VWHP�PDQDJHPHQW

± 'HGLFDWHG�WR�SHUIRUPDQFH�PRQLWRULQJ�DQG�UHSRUWLQJ��RU�IRU�ORFDOL]DWLRQ�RI�IDLOHG�HTXLSPHQW�

± 0D\�EH�VXSSRUWHG�E\�WKH�IORZV�)��WR�)��RU�E\�RWKHU�PHDQV��H�J���701�YLD�WKH�4�LQWHUIDFHV�
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��������'HSHQGLQJ�RQ�WKH�WUDQVPLVVLRQ�V\VWHP�XVHG��H�J��3'+��6'+��HWF���DQG�LWV�IXQFLRQDO�LPSOHPHQWDWLRQ��H�J��/7�LQWHJUDWHG�LQ�
670�08;��WKH�UHODWHG�2$0�IORZV�PD\�EH�LPSOHPHQWHG�EXW�QRW�VKRZQ�

��������,Q�FDVH�RI�FHOO�EDVHG�WUDQVPLVVLRQ�V\VWHPV��)��IXQFWLRQV�DUH�VXSSRUWHG�E\�)��IORZ�

��������,Q�FDVH�RI�FHOO�EDVHG�WUDQVPLVVLRQ�V\VWHP��D�)��IORZ�LV�SURYLGHG���

),*85(����,����

([DPSOHV�RI�SK\VLFDO�FRQILJXUDWLRQV�DQG�2$0�IORZV�DW�WKH�SK\VLFDO�OD\HU

),*85(����,�������>'��@� 

����� 2$0�IXQFWLRQV�VXSSRUWHG�VROHO\�E\�WKH�IORZV�)��WR�)�

7DEOH���JLYHV�DQ�RYHUYLHZ�RI�WKH�2$0�IXQFWLRQV�DW�WKH�6'+�EDVHG�SK\VLFDO�OD\HU��7DEOH���LOOXVWUDWHV�WKH�VDPH�DVSHFWV
IRU�WKH�FHOO�EDVHG�SK\VLFDO�OD\HU�

7DEOHV� �� DQG� �� FRYHU� GHIHFWV� RFFXUULQJ� RQ� WKH�%�17��<±>�%�17�� VHFWLRQ� DQG� RQ� WKH�%�17��<±>� WUDQVPLVVLRQ� SDWK
WHUPLQDWLRQ��7KH�%�17��<±>�/7�VHFWLRQ�KDV�WR�SURYLGH�VRPH�FDSDELOLW\�WR�UHSRUW�GHIHFWV�IURP�WKH�7%�UHIHUHQFH�SRLQW�WR
WKH�UHOHYDQW�4�LQWHUIDFH�
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����� 2$0�IXQFWLRQV�ZLWK�UHJDUG�WR�WKH�V\VWHP�PDQDJHPHQW

)RU�WKH�6'+�EDVHG�RSWLRQ��H[DPSOHV�RI�WKHVH�IXQFWLRQV�DUH�

± HUURU�PRQLWRULQJ�DW�WKH�UHJHQHUDWRU�VHFWLRQ�OHYHO��DOORZLQJ�WKH�GHWHFWLRQ�RI�D�GHJUDGHG�HUURU�SHUIRUPDQFH
�RSWLRQDO��

± HUURU� PRQLWRULQJ�UHSRUWLQJ� DW� WKH� PXOWLSOH[� VHFWLRQ� OHYHO�� DOORZLQJ� WKH� GHWHFWLRQ� RI� D� GHJUDGHG� HUURU
SHUIRUPDQFH�

± HUURU� PRQLWRULQJ�UHSRUWLQJ� DW� WKH� WUDQVPLVVLRQ� SDWK� OHYHO�� DOORZLQJ� WKH� GHWHFWLRQ� RI� D� GHJUDGHG� HUURU
SHUIRUPDQFH�

)RU�WKH�FHOO�EDVHG�RSWLRQ��H[DPSOHV�RI�WKHVH�IXQFWLRQV�DUH�

± HUURU� PRQLWRULQJ�UHSRUWLQJ� DW� WKH� UHJHQHUDWRU� VHFWLRQ� OHYHO�� DOORZLQJ� WKH� GHWHFWLRQ� RI� D� GHJUDGHG� HUURU
SHUIRUPDQFH�

± HUURU� PRQLWRULQJ�UHSRUWLQJ� DW� WKH� WUDQVPLVVLRQ� SDWK� OHYHO�� DOORZLQJ� WKH� GHWHFWLRQ� RI� D� GHJUDGHG� HUURU
SHUIRUPDQFH�

)RU�ERWK�RSWLRQV��H[DPSOHV�RI�WKHVH�IXQFWLRQV�DUH�

± XQFRUUHFWDEOH�KHDGHUV�FRXQW�

± KHDGHU�HUURU�SHUIRUPDQFH�PRQLWRULQJ��GHJUDGHG�RU�QRW��

� 2$0�IXQFWLRQV�RI�WKH�$70�OD\HU

��� 2$0�IORZV�LQ�VRPH�SK\VLFDO�FRQILJXUDWLRQV

)LJXUH� �� LOOXVWUDWHV� WKH� LPSOHPHQWDWLRQ� RI� WKH� DERYH�PHQWLRQHG�2$0� IORZV� LQ� VRPH� SK\VLFDO� FRQILJXUDWLRQV� IRU� WKH
%�,6'1�FXVWRPHU�DFFHVV��7KH�DUURZ�KHDGV�VKRZ�SRVVLEOH�IORZ�WHUPLQDWLRQ�SRLQWV�

��� 2$0�IXQFWLRQV

7DEOH���JLYHV�DQ�RYHUYLHZ�RI�WKH�2$0�IXQFWLRQV�RI�WKH�$70�OD\HU��$GGLWLRQDO�IXQFWLRQV�IRU�WHVWLQJ��IDXOW�ORFDOL]DWLRQ
DQG�SHUIRUPDQFH�PHDVXUHPHQW�DUH�IRU�IXUWKHU�VWXG\��0HDQV�WR�GHWHFW�2$0�SURFHGXUH�IDLOXUHV�DUH�IRU�IXUWKHU�VWXG\�

7KH�XVH�RI�WKH�2$0�PHFKDQLVPV�IRU�93�9&�VWDWXV�PRQLWRULQJ��L�H��DYDLODEOH�RU�XQDYDLODEOH��LV�RXWOLQHG�LQ�$QQH[�$�

:KHQ�DOORFDWLQJ�EDQGZLGWK� WR�D�FRQQHFWLRQ�� LW� LV�QHFHVVDU\� WR�DOORFDWH�VXIILFLHQW�EDQGZLGWK� IRU� WKH�2$0�FHOOV� LQ� WKDW
FRQQHFWLRQ�DV�GHVFULEHG�LQ�5HFRPPHQGDWLRQ�,�����

����� 2$0�IXQFWLRQV�IRU�93&��)��IORZ�

7KLV�VXEFODXVH�DGGUHVVHV�93�OHYHO�IDXOW�PDQDJHPHQW�DQG�SHUIRUPDQFH�PDQDJHPHQW�IXQFWLRQV�

������� 9LUWXDO�SDWK�IDXOW�PDQDJHPHQW�IXQFWLRQV

7KH�IROORZLQJ�IDXOW�PDQDJHPHQW�IXQFWLRQV�VKDOO�EH�XVHG�

��������� 93�$,6�DQG�93�5',�GHIHFW�LQGLFDWLRQV

93�$,6�DQG�93�5',�GHIHFW� LQGLFDWLRQV� VKDOO� EH�XVHG� IRU� LGHQWLI\LQJ�DQG� UHSRUWLQJ�93&�GHIHFWV� HQG�WR�HQG��6HJPHQW
93�$,6�DQG�93�5',�FHOOV�DUH�IRU�IXUWKHU�VWXG\�
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2$0�IXQFWLRQV�RI�WKH�6'+�EDVHG�3K\VLFDO�/D\HU
�'HIHFW�RFFXUULQJ�RQ�WKH�%�17���<±>��%�17��VHFWLRQ�

6\VWHP�SURWHFWLRQ�DQG�GHIHFW�LQIRUPDWLRQ
WUDQVPLWWHG�LQ�WKH�IORZ

/HYHO )XQFWLRQ
'HIHFW
GHWHFWLRQ

)��RQ�WKH
%�17��<±>�%�17�

VHFWLRQ

%�17��<±>�/7
VHFWLRQ
�1RWH���

)��RQ�WKH�%�17�
<±>�WUDQVPLVVLRQ�SDWK

WHUPLQDWLRQ

3K\VLFDO
,QWHUIDFH�
5HJHQHUDWRU
6HFWLRQ

6LJQDO�GHWHFWLRQ
IUDPH�DOLJQPHQW

/RVV�RI�6LJQDO
RU�/RVV�RI�)UDPH
LQWR�%�17�
�IURP�%�17��

06�5',�WRZDUGV�WKH
%�17�
�1RWH���

�1RWH��� 3DWK�$,6�WRZDUGV�WKH
WUDQVPLVVLRQ�SDWK
WHUPLQDWLRQ��JHQHUDWHG
E\
WKH�%�17��

/RVV�RI�6LJQDO
RU�/RVV�RI�)UDPH
LQWR�%�17�
�IURP�%�17��

06�5',�WRZDUGV�WKH
%�17�
�1RWH���

3DWK�5',�WRZDUGV�WKH
WUDQVPLVVLRQ�SDWK
WHUPLQDWLRQ��JHQHUDWHG
E\
WKH�%�17��

0XOWLSOH[
6HFWLRQ��06�

6HFWLRQ�HUURU
PRQLWRULQJ��%��

8QDFFHSWDEOH�HUURU
SHUIRUPDQFH
RXWFRPH�LQWR
%�17�

06�5',�WRZDUGV�WKH
%�17�
�1RWHV������

�1RWH��� 3DWK�$,6�WRZDUGV�WKH
WUDQVPLVVLRQ�SDWK
WHUPLQDWLRQ��JHQHUDWHG
E\
WKH�%�17��
�1RWH���

8QDFFHSWDEOH�HUURU
SHUIRUPDQFH
RXWFRPH�LQWR
%�17�

06�5',�WRZDUGV�WKH
%�17�
�1RWHV������

±

0XOWLSOH[
6HFWLRQ
$GDSWDWLRQ
�06$�

$8�3RLQWHU
RSHUDWLRQ

/RVV�RI�$8
SRLQWHU�RU
3DWK�$,6�LQWR
%�17�

±
3DWK�5',�WRZDUGV�WKH
WUDQVPLVVLRQ�SDWK
WHUPLQDWLRQ

7UDQVPLVVLRQ
SDWK�DGDSWDWLRQ

&HOO�UDWH
GHFRXSOLQJ

'HIHFW�RI
LQVHUWLRQ�
VXSSUHVVLRQ�RI�LGOH
FHOOV�LQ�%�17�

±
�1RWH��� �1RWH���

&HOO�GHOLQHDWLRQ /RVV�RI�&HOO
'HOLQHDWLRQ�GHIHFW
LQWR�%�17�

±
3DWK�5',
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� &DSDELOLWLHV� IRU� UHSRUWLQJ� IDXOWV� IURP� WKH� 7%� UHIHUHQFH� SRLQW� WR� WKH� UHOHYDQW� 4�LQWHUIDFH� PXVW� EH� DFFRPPRGDWHG� E\� WKH
WUDQVPLVVLRQ�HTXLSPHQW�VSHFLILFDWLRQ�

� ,Q�DFFRUGDQFH�ZLWK�WKH�2$0�5HFRPPHQGDWLRQ�RI�WKH�WUDQVPLVVLRQ�V\VWHP�

� ,Q�FRQIRUPDQFH�ZLWK�WKH�6'+�5HFRPPHQGDWLRQV�WKH�WHUP�06��0XOWLSOH[�6HFWLRQ��LV�XVHG�

� &DQ�EH�GLVDEOHG��VHH�5HFRPPHQGDWLRQ�*������

� &UHDWHV�QR�GHIHFW�LQGLFDWLRQ�
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7$%/(����,����

2$0�IXQFWLRQV�RI�WKH�FHOO�EDVHG�3K\VLFDO�/D\HU
�'HIHFW�RFFXUULQJ�RQ�WKH�%�17���<±>��%�17��VHFWLRQ�

6\VWHP�SURWHFWLRQ�DQG�GHIHFW�LQIRUPDWLRQ
WUDQVPLWWHG�LQ�WKH�IORZ

/HYHO )XQFWLRQ 'HIHFW
GHWHFWLRQ

)��RQ�WKH
%�17��<±>

%�17��VHFWLRQ

%�17���<±>��/7
VHFWLRQ
�1RWH���

)��RQ�WKH�%�17�
<±>�7UDQVPLVVLRQ
SDWK�WHUPLQDWLRQ

3K\VLFDO
,QWHUIDFH�
5HJHQHUDWRU
6HFWLRQ

6LJQDO�GHWHFWLRQ
3/�2$0�FHOO
UHFRJQLWLRQ

/RVV�RI�6LJQDO�RU�/RVV
RI�)��3/�2$0�FHOO
UHFRJQLWLRQ
LQWR�%�17�
�IURP�%�17��

6HFWLRQ�5',�WRZDUGV
WKH�%�17�

�1RWH��� 3DWK�$,6�WRZDUGV�WKH
WUDQVPLVVLRQ
SDWK�WHUPLQDWLRQ
�JHQHUDWHG�E\
WKH�%�17����1RWH���

/RVV�RI�6LJQDO�RU�/RVV
RI�)��3/�2$0�FHOO
UHFRJQLWLRQ
LQWR�%�17�
�IURP�%�17��

6HFWLRQ�5',�WRZDUGV
WKH�%�17�

3DWK�5',�WRZDUGV
WKH�WUDQVPLVVLRQ
SDWK�WHUPLQDWLRQ
�JHQHUDWHG�E\
WKH�%�17��

(UURU�PRQLWRULQJ 8QDFFHSWDEOH
HUURU�SHUIRUPDQFH
RXWFRPH�LQWR�%�17�

6HFWLRQ�5',�WRZDUGV
WKH�%�17�

3DWK�$,6�WRZDUGV�WKH
WUDQVPLVVLRQ
SDWK�WHUPLQDWLRQ
�JHQHUDWHG�E\�WKH
%�17��

8QDFFHSWDEOH�HUURU
SHUIRUPDQFH�RXWFRPH
LQWR�%�17�

6HFWLRQ�5',�WRZDUGV
WKH�%�17�

±

7UDQVPLVVLRQ
3DWK

&HOO�UDWH�GHFRXSOLQJ 'HIHFW�RI�LQVHUWLRQ�
VXSSUHVVLRQ�RI�LGOH
FHOOV�LQ�%�17�

±
�1RWH��� �1RWH���

3/�2$0�FHOO
UHFRJQLWLRQ

/RVV�RI
)��3/�2$0�FHOO
UHFRJQLWLRQ�LQWR�%�17�

±
3DWK�5',

&HOO�GHOLQHDWLRQ /RVV�RI�&HOO
'HOLQHDWLRQ�GHIHFW��LQWR
%�17�

± 3DWK�5',
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� &DSDELOLWLHV� IRU� UHSRUWLQJ�PDLQWHQDQFH� LQIRUPDWLRQ� IURP� WKH�7%� UHIHUHQFH�SRLQW� WR� WKH� UHOHYDQW�4�LQWHUIDFH�PXVW�EH�DFFRP�
PRGDWHG�E\�WKH�WUDQVPLVVLRQ�HTXLSPHQW�VSHFLILFDWLRQ�

� ,Q�DFFRUGDQFH�ZLWK�WKH�2$0�5HFRPPHQGDWLRQ�RI�WKH�WUDQVPLVVLRQ�V\VWHP�

� 7KH�%�17��DV�D�FRQQHFWLQJ�SRLQW�FDQ�LQVHUW�D�3DWK�$,6�DW�WKH�)��OHYHO�

� &UHDWHV�QR�GHIHFW�LQGLFDWLRQ�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

)�

)�

)�

)�

)�

)�

7�����������G��

/7

/7 /7 (7

/7 (7

/7 /7 /7 (7

%�17� %�17�

%�17� %�17�

%�17� %�17�
93

FURVVFRQQHFW

6% 7%

FIGURE  5/I.610

Examples of physical configurations and OAM flows at the ATM layer
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7$%/(����,����

2$0�IXQFWLRQV�RI�WKH�$70�OD\HU

2$0�IXQFWLRQ 0DLQ�DSSOLFDWLRQ

$,6 )RU�UHSRUWLQJ�GHIHFW�LQGLFDWLRQV�LQ�WKH�IRUZDUG�GLUHFWLRQ

5', )RU�UHSRUWLQJ�UHPRWH�GHIHFW�LQGLFDWLRQV�LQ�WKH�EDFNZDUG�GLUHFWLRQ

&RQWLQXLW\�FKHFN )RU�FRQWLQRXVO\�PRQLWRULQJ�FRQWLQXLW\

/RRSEDFN )RU�RQ�GHPDQG�FRQQHFWLYLW\�PRQLWRULQJ

)RU�IDXOW�ORFDOL]DWLRQ

)RU�SUH�VHUYLFH�FRQQHFWLYLW\�YHULILFDWLRQ

)RUZDUG�SHUIRUPDQFH�PRQLWRULQJ )RU�HVWLPDWLQJ�SHUIRUPDQFH

%DFNZDUG�SHUIRUPDQFH�PRQLWRULQJ )RU�UHSRUWLQJ�SHUIRUPDQFH�HVWLPDWLRQV�LQ�WKH�EDFNZDUG�GLUHFWLRQ

$FWLYDWLRQ�GHDFWLYDWLRQ )RU�DFWLYDWLQJ�GHDFWLYDWLQJ�SHUIRUPDQFH�PRQLWRULQJ�DQG�FRQWLQXLW\�FKHFN

6\VWHP�PDQDJHPHQW )RU�XVH�E\�HQG�V\VWHPV�RQO\



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

����������� 93�$,6

93�$,6�FHOOV�VKDOO�EH�JHQHUDWHG�DQG�VHQW�GRZQVWUHDP�RQ�DOO�DIIHFWHG�DFWLYH�93&V�IURP�WKH�93�FRQQHFWLQJ�SRLQW��H�J��DW
DQ�$70�FURVVFRQQHFW��ZKLFK�GHWHFWV�WKH�93&�GHIHFW�DW�93�OHYHO��93�$,6�ZLOO�EH�VHQW�ZKHQ�UHFHLYLQJ�WUDQVPLVVLRQ�SDWK�
$,6�GHIHFW� LQGLFDWLRQV� IURP� WKH�SK\VLFDO� OD\HU�RU�GHWHFWLQJ� ORVV�RI� FRQWLQXLW\� DW� WKH�93� OD\HU��7UDQVPLVVLRQ�SDWK�$,6
GHIHFW�LQGLFDWLRQV�UHVXOW�IURP�GHIHFWV�REVHUYHG�DW�WKH�UHJHQHUDWRU�VHFWLRQ��PXOWLSOH[�VHFWLRQ�RU�WUDQVPLVVLRQ�SDWK�OHYHOV�DV
VKRZQ�LQ�7DEOHV���DQG���

93�$,6�FHOO� JHQHUDWLRQ� FRQGLWLRQ� ±�93�$,6�FHOOV� DUH�JHQHUDWHG� DQG� WUDQVPLWWHG� DV� VRRQ�DV�SRVVLEOH� DIWHU� REVHUYLQJ� D
GHIHFW�LQGLFDWLRQ��DQG�WUDQVPLWWHG�SHULRGLFDOO\�GXULQJ�WKH�GHIHFW�FRQGLWLRQ�LQ�RUGHU�WR�LQGLFDWH�DQ�LQWHUUXSWLRQ�RI�WKH�FHOO
WUDQVIHU�FDSDELOLW\�DW�WKH�93�OHYHO��7KH�JHQHUDWLRQ�IUHTXHQF\�RI�93�$,6�FHOOV�LV�QRPLQDOO\�RQH�FHOO�SHU�VHFRQG�DQG�VKDOO
EH�WKH�VDPH�IRU�HDFK�93&�FRQFHUQHG�

93�$,6� FHOO� JHQHUDWLRQ� VKDOO� EH� VWRSSHG� DV� VRRQ� DV� WKH� GHIHFW� LQGLFDWLRQV� �H�J�� WUDQVPLVVLRQ� SDWK�$,6� GHIHFW�� DUH
UHPRYHG�

93�$,6� FHOO� GHWHFWLRQ� ±�93�$,6� FHOOV� DUH� GHWHFWHG� DW� WKH�93&� VLQN�SRLQW��93� FRQQHFWLQJ� SRLQWV�PD\� QRQ� LQWUXVLYHO\
PRQLWRU�WKH�93�$,6�FHOOV�

93�$,6�VWDWH�GHFODUDWLRQ�DQG�UHOHDVH�FRQGLWLRQV�±�93�$,6�VWDWH�LV�GHFODUHG�DW�WKH�93&�HQG�SRLQW�DV�VRRQ�DV�D�93�$,6
FHOO�LV�UHFHLYHG��D�WUDQVPLVVLRQ�SDWK�$,6�GHIHFW�RU�D�93&�GHIHFW��H�J��ORVV�RI�93&�FRQWLQXLW\��LV�GHWHFWHG�DW�WKLV�HQGSRLQW�
7KH�93�$,6�VWDWH�LV�UHOHDVHG�ZKHQ�D�XVHU�FHOO��VHH�7DEOH����RU�FRQWLQXLW\�FKHFN�FHOO�LV�UHFHLYHG��,I�FRQWLQXLW\�FKHFN�LV
QRW�DFWLYDWHG� WKH�93�$,6� VWDWH� LV� DOVR� UHOHDVHG� LI�93�$,6� FHOOV� DUH� DEVHQW� IRU� QRPLQDOO\� ���� VHFRQGV��ZLWK� D�PDUJLQ
RI�±�����VHFRQGV�

����������� 93�5',

93�5',�LV�VHQW�WR�WKH�IDU�HQG�IURP�D�93&�HQGSRLQW�DV�VRRQ�DV�LW�KDV�GHFODUHG�D�93�$,6�VWDWH�

93�5',� FHOO� JHQHUDWLRQ� FRQGLWLRQ� ±�93�5',� FHOOV� DUH� JHQHUDWHG� DQG� WUDQVPLWWHG� SHULRGLFDOO\�ZKLOH� WKH�93�$,6� VWDWH
SHUVLVWV�LQ�RUGHU�WR�LQGLFDWH�LQ�WKH�EDFNZDUG�GLUHFWLRQ�DQ�LQWHUUXSWLRQ�RI�WKH�FHOO�WUDQVIHU�FDSDELOLW\�DW�WKH�93�OHYHO�LQ�WKH
IRUZDUG�GLUHFWLRQ��*HQHUDWLRQ�IUHTXHQF\�RI�93�5',�FHOOV�LV�QRPLQDOO\�RQH�FHOO�SHU�VHFRQG�DQG�VKDOO�EH�WKH�VDPH�IRU�DOO
93&V�FRQFHUQHG�

93�5',�FHOO�JHQHUDWLRQ�VKDOO�EH�VWRSSHG�DV�VRRQ�DV�WKH�93�$,6�VWDWH�LV�UHOHDVHG�

93�5',�FHOO�GHWHFWLRQ�±�93�5',�FHOOV�DUH�GHWHFWHG�DW�WKH�93&�HQGSRLQW�DQG�93�5',�VWDWH�LV�GHFODUHG�DIWHU�WKH�UHFHSWLRQ
RI�RQH�93�5',�FHOO��93�FRQQHFWLQJ�SRLQWV�PD\�PRQLWRU�WKH�93�5',�FHOOV�

93�5',�VWDWH�GHFODUDWLRQ�DQG�UHOHDVH�FRQGLWLRQV�±�93�5',�VWDWH�LV�GHFODUHG�DW�WKH�93&�HQGSRLQW�DV�VRRQ�DV�D�93�5',
FHOO�LV�UHFHLYHG�DW�WKLV�SRLQW��7KH�93�5',�VWDWH�LV�UHOHDVHG�DW�WKH�93&�HQGSRLQW�ZKHQ�QR�93�5',�FHOO�LV�UHFHLYHG�GXULQJ
D�QRPLQDOO\�����VHFRQGV�SHULRG��ZLWK�D�PDUJLQ�RI�������VHFRQGV�

��������� 93&�FRQWLQXLW\�FKHFN

&RQWLQXLW\�&KHFN��&&��FDQ�EH�VLPXOWDQHRXVO\�FDUULHG�RXW�HQG�WR�HQG�RU�DW�VHJPHQW�OHYHO�RQ�D�FHUWDLQ�QXPEHU�RI�VHOHFWHG
DFWLYH� 93&V� SHU� LQWHUIDFH� �81,�� 11,�� LQ� HDFK� GLUHFWLRQ�� 7KH� YDOXH� RI� WKLV� QXPEHU� LV� RXWVLGH� WKH� VFRSH� RI� WKLV
5HFRPPHQGDWLRQ�

&RQWLQXLW\�FKHFN�FDQ�EH�DFWLYDWHG�HLWKHU�GXULQJ�FRQQHFWLRQ�HVWDEOLVKPHQW�RU�DW�DQ\�WLPH�DIWHU� WKH�FRQQHFWLRQ�KDV�EHHQ
HVWDEOLVKHG�

3URFHGXUHV�IRU�DFWLYDWLRQ��DQG�DVVRFLDWHG�GHDFWLYDWLRQ��DUH�GHVFULEHG�LQ��������7KH�SRVVLELOLW\�WR�DFWLYDWH�WKH�FRQWLQXLW\
FKHFN�RQ�DOO�DFWLYH�93&V�DQG�93&�VHJPHQWV�UHPDLQV�DV�DQ�RSWLRQ�

127(�±�$OWKRXJK�XVH�RI�WKH�FRQWLQXLW\�FKHFN�LV�D�QHWZRUN�RSHUDWRU�RSWLRQ��VRPH�$GPLQLVWUDWLRQV�FRQVLGHUHG�WKH�DELOLW\�WR
DFWLYDWH�FRQWLQXLW\�FKHFN�RQ�VRPH�RU�DOO�RI� WKH�93&V�RU�93&�VHJPHQWV� WR�EH� LPSRUWDQW��7KLV� LV�GXH� WR� WKH� IDFW� WKDW� WKH�FRQWLQXLW\
FKHFN�LV�WKH�RQO\�LQ�VHUYLFH�PHFKDQLVP�DEOH�WR�FRQWLQXRXVO\�GHWHFW�IRU�$70�OD\HU�GHIHFWV��DV�RSSRVHG�WR�SK\VLFDO�OD\HU�GHIHFWV��LQ
UHDO�WLPH��$OVR�DFWLYDWLRQ�RI�WKH�FRQWLQXLW\�FKHFN�PHFKDQLVP�WRJHWKHU�ZLWK�WKH�SHUIRUPDQFH�PDQDJHPHQW�SURFHVV�DOORZV�WKH�SHUIRUP�
DQFH�WR�EH�DVVHVVHG�RQO\�GXULQJ�WKH�DYDLODEOH�WLPH�RI�WKH�93&�93&�VHJPHQW�DFFRUGLQJ�WR�5HFRPPHQGDWLRQ�,�����
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�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

7ZR�DOWHUQDWLYH�PHFKDQLVPV�H[LVW�IRU�WKH�LQVHUWLRQ�RI�FRQWLQXLW\�FKHFN�FHOOV�DIWHU�WKH�DFWLYDWLRQ�RI�WKH�FRQWLQXLW\�FKHFN
IXQFWLRQ�

�� FRQWLQXLW\�FKHFN�FHOO�LV�VHQW�GRZQVWUHDP�E\�D�93&�VRXUFH�SRLQW�RU�D�93&�VHJPHQW�VRXUFH�SRLQW�ZKHQ�QR
XVHU�FHOO�KDV�EHHQ�VHQW�IRU�D�SHULRG�RI�QRPLQDOO\���VHFRQG�

�� &RQWLQXLW\� FKHFN� FHOOV� FDQ� DOVR� EH� VHQW� UHSHWLWLYHO\� ZLWK� D� SHULRGLFLW\� RI� QRPLQDOO\� �� FHOO� SHU� VHFRQG
LQGHSHQGHQW�RI�WKH�XVHU�FHOO�IORZ�

:KHQ�WKH�93&�VLQN�SRLQW�ZLWK�FRQWLQXLW\�FKHFN�DFWLYDWHG�GRHV�QRW�UHFHLYH�DQ\�XVHU�FHOO�RU�FRQWLQXLW\�FKHFN�FHOO�ZLWKLQ�D
WLPH�LQWHUYDO�RI�����VHFRQGV��ZLWK�D�PDUJLQ�RI�������VHFRQGV��LW�ZLOO�GHFODUH�WKH�93�$,6�VWDWH�GXH�WR�D�/RVV�RI�&RQWLQXLW\
�/2&��GHIHFW�

:KHQ� WKH�93&� VHJPHQW� VLQN�SRLQW� GRHV� QRW� UHFHLYH� DQ\� XVHU� FHOO� RU� FRQWLQXLW\� FKHFN� FHOO� ZLWKLQ� D� WLPH� LQWHUYDO� RI
����VHFRQGV��ZLWK� D�PDUJLQ�RI������� VHFRQGV�� LW�ZLOO� GHFODUH� D�/RVV� RI�&RQWLQXLW\� �/2&�� GHIHFW� DQG� VWDUW� WUDQVPLWWLQJ
93�$,6�FHOOV�GRZQVWUHDP��+RZHYHU��GXULQJ�D�/2&�GHIHFW�� WR�DYRLG�D�GXSOLFDWLRQ�RI�93�$,6�FHOO� IORZV� WKLV� VHJPHQW
VLQN�SRLQW�VKDOO�QRW�LQVHUW�DGGLWLRQDO�93�$,6�FHOOV�LI�LW�DOUHDG\�LV�UHFHLYLQJ�DQG�IRUZDUGLQJ�93�$,6�FHOOV�

��������� 93�ORRSEDFN�FDSDELOLW\

����������� *HQHUDO�GHVFULSWLRQ

7KH�$70� OD\HU� ORRSEDFN� FDSDELOLW\� DOORZV� IRU� RSHUDWLRQV� UHODWHG� LQIRUPDWLRQ� WR� EH� LQVHUWHG� DW� RQH� ORFDWLRQ� DORQJ� D
YLUWXDO�SDWK�FRQQHFWLRQ�DQG�UHWXUQHG��RU�ORRSHG�EDFN��DW�D�GLIIHUHQW�ORFDWLRQ��ZLWKRXW�KDYLQJ�WR�WDNH�WKH�FRQQHFWLRQ�RXW�
RI�VHUYLFH��7KLV�FDSDELOLW\�LV�SHUIRUPHG�E\�QRQ�LQWUXVLYHO\�LQVHUWLQJ�D�ORRSEDFN�2$0�FHOO�DW�DQ�DFFHVVLEOH�SRLQW�DORQJ
WKH�YLUWXDO�SDWK�FRQQHFWLRQ��L�H��DW�DQ�HQGSRLQW�RU�DQ\�FRQQHFWLQJ�SRLQW���7KLV�FHOO�LV�ORRSHG�EDFN�DW�D�GRZQVWUHDP�SRLQW
IROORZLQJ�HLWKHU�DQ�LQVWUXFWLRQ�IURP�WKH�V\VWHP�PDQDJHPHQW��RU�WKH�LQIRUPDWLRQ�FRQWDLQHG�LQ�LWV�LQIRUPDWLRQ�ILHOG�

����������� 3ULQFLSOHV�RI�RSHUDWLRQ

�� /RRSEDFN� FHOOV� FDQ� EH� LQVHUWHG� DW� FRQQHFWLQJ� DV� ZHOO� DV� VHJPHQW� DQG� FRQQHFWLRQ� HQGSRLQWV�� 7KH� 93
FRQQHFWLQJ�SRLQW�WKDW�RULJLQDWHG�WKH�ORRSHG�FHOO�PD\�RSWLRQDOO\�UHPRYH�LW��DIWHU�PDWFKLQJ�WKH�FRUUHODWLRQ
WDJ�DQG�WKH�VRXUFH�LGHQWLILHU�

�� 6HJPHQW�ORRSEDFN�FHOOV�FDQ�EH�ORRSHG�EDFN�DW�FRQQHFWLQJ�DV�ZHOO�DV�VHJPHQW�DQG�FRQQHFWLRQ�HQGSRLQWV�
7KH�93�FRQQHFWLQJ�SRLQW�PD\�RSWLRQDOO\�UHPRYH�WKH�VHJPHQW�ORRSEDFN�2$0�FHOO��DIWHU�ORRSLQJ�LW�EDFN���
7KH� XVH� RI� WKH� ORRSEDFN� ORFDWLRQ� LGHQWLILHU� �L�H�� DQ� LGHQWLILHU� WR� DGGUHVV� WKH� SDUWLFXODU� QRGH�ZKHUH� WKH
ORRSEDFN� LV� WR� RFFXU�� IRU� WKH� FDVH� RI� ORRSEDFN� DW� D� FRQQHFWLQJ� SRLQW�� LV� D� QHWZRUN� RSHUDWRU� RSWLRQ� IRU
VHJPHQW�ORRSEDFN�FHOOV�

�� 7KH�ZDLWLQJ�WLPH�EHWZHHQ�WKH�WUDQVPLVVLRQ�RI�VXFFHVVLYH�ORRSEDFNV�RQ�D�FRQQHFWLRQ�VKDOO�EH���VHFRQGV�
7KH�ORRSEDFN�VKDOO�EH�FRQVLGHUHG�XQVXFFHVVIXO�LI�WKH�ORRSEDFN�FHOO�LV�QRW�UHWXUQHG�WR�WKH�RULJLQDWLQJ�SRLQW
ZLWKLQ���VHFRQGV�

�� ,W�VKDOO�EH�SRVVLEOH�WR�LQLWLDWH�D�ORRSEDFN�ZLWKRXW�D�FRPPDQG�IURP�WKH�701��H�J��D�FXVWRPHU�PD\�LQLWLDWH
DQ�HQG�WR�HQG�ORRSEDFN��7KLV�GRHV�QRW�SUHFOXGH�WKH�UHSRUWLQJ�RI�ORRSEDFN�UHVXOWV�WR�WKH�701�

�� $�PHDQV� WR� FRQILUP� WKDW� ORRSEDFN� LV� SHUIRUPHG� DW� WKH�$70� OD\HU�� UDWKHU� WKDQ� DW� WKH� SK\VLFDO� OD\HU�� LV
SURYLGHG� E\� UHTXLULQJ� WKH� ORRSEDFN� SRLQW� WR� FKDQJH� D� ILHOG� �WKH� ORRSEDFN� LQGLFDWLRQ� ILHOG� ±� GHVFULEHG
LQ��������ZLWKLQ�WKH�ORRSEDFN�FHOO�SD\ORDG��7KLV�SULQFLSOH�LV�LOOXVWUDWHG�LQ�)LJXUH����7KH�UHTXLUHPHQW�IRU�WKH
ORRSEDFN�SRLQW�WR�FKDQJH�WKH�ORRSEDFN�LQGLFDWLRQ��DOVR�RYHUFRPHV�WKH�SUREOHP�RI�LQILQLWH� ORRSEDFN�WKDW
ZRXOG�RWKHUZLVH�RFFXU�ZLWK�WKH�XVH�RI�WKH�GHIDXOW��DOO��¶V��ORRSEDFN�ORFDWLRQ�LGHQWLILHU�

�� (QG�WR�HQG�ORRSEDFN�FHOOV�VKDOO�QRW�EH�ORRSHG�EDFN�DW�LQWHUPHGLDWH�FRQQHFWLQJ�SRLQWV�

�� $QQH[�&�VKRZV�WKH�GHWDLOHG�SURFHGXUHV�ZKLFK�VKRXOG�EH�SHUIRUPHG�ZKHQ�D�ORRSEDFN�FHOO�LV�UHFHLYHG�E\�D
QHWZRUN�HOHPHQW�

_______________
�� $GGLWLRQDO�IXQFWLRQV�DVVRFLDWHG�ZLWK�WKH�/RRSEDFN�PHFKDQLVP�DUH�IRU�IXUWKHU�VWXG\��7KHVH�IXQFWLRQV�PD\�UHTXLUH�WKDW�WKH�UHPRYDO

RI�6HJPHQW�/RRSDFN�FHOOV��DIWHU�EHLQJ�ORRSHG�EDFN�DW�DQ�LQWHUPHGLDWH�&3��EH�GLVDEOHG�
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The loopback indication function
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����������� /RRSEDFN�DSSOLFDWLRQV

7KH�ORRSEDFN�FDSDELOLW\�VXSSRUWV�WKH�DSSOLFDWLRQV�VKRZQ�LQ�)LJXUH����7KH�DSSOLFDWLRQV�DUH�OLPLWHG�WR�WKH�ILYH�IROORZLQJ
FDVHV�

D� (QG�WR�HQG�ORRSEDFN�±�$�93�HQG�WR�HQG�ORRSEDFN�FHOO�LV�LQVHUWHG�E\�D�93�HQGSRLQW�DQG�ORRSHG�EDFN�E\
WKH�FRUUHVSRQGLQJ�IDU�HQG�93�HQGSRLQW�

E� $FFHVV�OLQH�ORRSEDFN�±�$�93�VHJPHQW�ORRSEDFN�FHOO�LV�LQVHUWHG�E\�WKH�FXVWRPHU�RU�WKH�QHWZRUN�DQG�ORRSHG
EDFN�E\�WKH�ILUVW�$70�QRGH�LQ�WKH�QHWZRUN�RU�FXVWRPHU�HTXLSPHQW�UHVSHFWLYHO\��)RU�WKLV�DSSOLFDWLRQ��WKH
VHJPHQW�LV�GHILQHG�E\�PXWXDO�DJUHHPHQW�

F� ,QWHU�GRPDLQ� ORRSEDFN� ±�$�93� VHJPHQW� ORRSEDFN� FHOO� LV� LQVHUWHG�E\�RQH�QHWZRUN�RSHUDWRU� DQG� ORRSHG
EDFN�E\�WKH�ILUVW�$70�QRGH�LQ�DQ�DGMDFHQW�QHWZRUN�RSHUDWRU�GRPDLQ��)RU�WKLV�DSSOLFDWLRQ��WKH�VHJPHQW�LV
GHILQHG�E\�PXWXDO�DJUHHPHQW�

G� 1HWZRUN�WR�HQGSRLQW�ORRSEDFN�±�$�93�HQG�WR�HQG�ORRSEDFN�FHOO�LV�LQVHUWHG�E\�RQH�QHWZRUN�RSHUDWRU�DQG
ORRSHG�EDFN�E\�WKH�93�HQGSRLQW�LQ�DQRWKHU�GRPDLQ�

H� ,QWUD�GRPDLQ�ORRSEDFN�±�$�93�VHJPHQW�ORRSEDFN�FHOO�LV�LQVHUWHG�E\�D�93�FRQQHFWLRQ�VHJPHQW�HQGSRLQW
RU� D� 93� FRQQHFWLQJ� SRLQW� DQG� ORRSHG� EDFN� E\� D� 93� VHJPHQW� RU� D� 93� FRQQHFWLQJ� SRLQW�� )RU� WKLV
DSSOLFDWLRQ��WKH�XVH�RI�WKH�ORRSEDFN�ORFDWLRQ�LGHQWLILHU�LV�D�QHWZRUN�RSHUDWRU�RSWLRQ�

������� 93�SHUIRUPDQFH�PDQDJHPHQW�IXQFWLRQV

3HUIRUPDQFH�PRQLWRULQJ�RI�D�93&�RU�93&�VHJPHQW�LV�SHUIRUPHG�E\�LQVHUWLQJ�PRQLWRULQJ�FHOOV�DW�WKH�HQGV�RI�WKH�93&�RU
93&�VHJPHQW��UHVSHFWLYHO\��,Q�WKH�SURFHGXUH�VXSSRUWLQJ�WKLV�IXQFWLRQ��IRUZDUG�HUURU�GHWHFWLRQ�LQIRUPDWLRQ��H�J��WKH�HUURU
GHWHFWLRQ�FRGH��LV�FRPPXQLFDWHG�E\�WKH�HQG�SRLQWV�XVLQJ�WKH�IRUZDUG��RXWJRLQJ��)��IORZ��7KH�SHUIRUPDQFH�PRQLWRULQJ
UHVXOWV��RQ� WKH�RWKHU�KDQG��DUH� UHFHLYHG�RQ� WKH� UHYHUVH� �LQFRPLQJ��)�� IORZ��1RWH� WKDW�ZKHQ�PRQLWRULQJ�93&V� WKDW�DUH
HQWLUHO\�ZLWKLQ�RQH�VSDQ�RI�FRQWURO�RU�ZKHQ�PRQLWRULQJ�93&�VHJPHQWV��WKH�PRQLWRULQJ�UHVXOW�PD\�EH�UHSRUWHG�XVLQJ�WKH
UHYHUVH�)��IORZ�RU�YLD�VRPH�RWKHU�PHDQV��H�J��701��

3HUIRUPDQFH�PRQLWRULQJ� VKDOO� EH� GRQH� E\�PRQLWRULQJ� EORFNV� RI� XVHU� FHOOV�� 7DEOH� �� JLYHV� WKH� OLVW� RI� FHOO� W\SHV�ZKLFK
VKRXOG�EH�FRQVLGHUHG�DV�³XVHU�FHOO´�IRU�93�SHUIRUPDQFH�PRQLWRULQJ��L�H��FHOOV�ZKLFK�VKRXOG�IRUP�SDUW�RI�WKH�PRQLWRUHG
FHOO�EORFN�DW�WKH�93�OHYHO��
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6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

:KHQHYHU� SHUIRUPDQFH�PRQLWRULQJ� LV� SHUIRUPHG� DW� WKH� HQG�WR�HQG� RU� VHJPHQW� OHYHO�� LW� LV� DGYLVDEOH� WR� LQVXUH� WKDW� WKH
FRUUHVSRQGLQJ�FRQWLQXLW\�FKHFN�PHFKDQLVP� �HQG�WR�HQG�RU� VHJPHQW�FRQWLQXLW\�FKHFN�� UHVSHFWLYHO\�� LV� DFWLYDWHG�GXULQJ
WKH�RYHUDOO�SHUIRUPDQFH�DVVHVVPHQW�SHULRG��7KLV�DOORZV�D�FRQWLQXRXV�PRQLWRULQJ�RI�WKH�DYDLODELOLW\�RI�WKH�93�FRQQHFWLRQ
RU�FRQQHFWLRQ�SRUWLRQ�GXULQJ�WKDW�PHDVXUHPHQW�SHULRG��&RQWLQXLW\�FKHFN�PD\�EH�DFWLYDWHG�HLWKHU�EHIRUH�RU�ZKHQ�VWDUWLQJ
WKH�SHUIRUPDQFH�PRQLWRULQJ�SURFHVV�

$�SHUIRUPDQFH�PRQLWRULQJ�FHOO�LQVHUWLRQ�UHTXHVW�LV�LQLWLDWHG�DIWHU�HYHU\�1�XVHU�FHOOV��7KH�PRQLWRULQJ�FHOO�LV�LQVHUWHG�DW�WKH
ILUVW�DYDLODEOH�FHOO�ORFDWLRQ�DIWHU�WKH�UHTXHVW�

7KH�EORFN�VL]H�1�PD\�KDYH� WKH�YDOXHV����������������DQG�������DGGLWLRQDO�EORFN�VL]HV�PD\�EH�GHILQHG� LQ� WKH�IXWXUH��
7KHVH�DUH�QRPLQDO�EORFN�VL]H�YDOXHV��DQG�WKH�DFWXDO�VL]H�RI�WKH�PRQLWRUHG�FHOO�EORFN�PD\�YDU\��7KH�FHOO�EORFN�VL]H�PD\
YDU\�XS�WR�D�PD[LPXP�PDUJLQ�RI�����RI�WKH�YDOXH�RI�1�IRU�HQG�WR�HQG�SHUIRUPDQFH�PRQLWRULQJ��+RZHYHU��IRU�HQG�WR�
HQG�SHUIRUPDQFH�PRQLWRULQJ��WKH�PRQLWRULQJ�FHOO�PXVW�EH�LQVHUWHG�LQWR�WKH�XVHU�FHOO�VWUHDP�QR�PRUH�WKDQ�1���XVHU�FHOOV
DIWHU�DQ�LQVHUWLRQ�UHTXHVW�KDV�EHHQ�LQLWLDWHG��7KH�DFWXDO�PRQLWRULQJ�EORFN�VL]H�DYHUDJHV�RXW�WR�DSSUR[LPDWHO\�1�FHOOV�

7R�HOLPLQDWH� IRUFHG� LQVHUWLRQV�ZKHQ�PRQLWRULQJ�93&� VHJPHQW� SHUIRUPDQFH�� WKH� DFWXDO�PRQLWRULQJ�EORFN� VL]H�PD\�EH
H[WHQGHG�XQWLO�D�FHOO�ORFDWLRQ�LV�DYDLODEOH�DIWHU�WKH�LQVHUWLRQ�UHTXHVW��+RZHYHU��LQ�WKLV�FDVH��WKH�DFWXDO�PRQLWRULQJ�EORFN
VL]H�PD\�QRW�DYHUDJH�RXW�WR�1�FHOOV��)RUFHG�LQVHUWLRQ�DW�WKH�VHJPHQW�OHYHO�UHPDLQV�DV�DQ�RSWLRQ�

7KH�PRQLWRULQJ�FHOO�ZLOO�GHWHFW�

± HUURUHG�EORFNV�

± ORVV�PLV�LQVHUWLRQ�RI�FHOOV�ZLWKLQ�D�PRQLWRUHG�EORFN�RI�FHOOV�

± RWKHU�IXQFWLRQV��H�J��FHOO�WUDQVIHU�GHOD\��DUH�IRU�IXUWKHU�VWXG\�

3HUIRUPDQFH�PRQLWRULQJ�FDQ�EH� VLPXOWDQHRXVO\�FDUULHG�RXW�RQ�D�FHUWDLQ�QXPEHU�RI� VHOHFWHG�93&V�SHU� LQWHUIDFH� �81,�
11,���7KH�VSHFLILFDWLRQ�RI�WKLV�QXPEHU�LV�EH\RQG�WKH�VFRSH�RI�WKLV�5HFRPPHQGDWLRQ�

3HUIRUPDQFH�PRQLWRULQJ�FDQ�EH�DFWLYDWHG�HLWKHU�GXULQJ�FRQQHFWLRQ�HVWDEOLVKPHQW�RU�DW�DQ\�WLPH�DIWHU�WKH�FRQQHFWLRQ�KDV
EHHQ�HVWDEOLVKHG��'HJUDGDWLRQ�RI�TXDOLW\�RI�VHUYLFH�H[SHULHQFHG�E\�WKH�XVHU�GXH�WR�DFWLYDWLRQ�DQG�GHDFWLYDWLRQ�VKRXOG�EH
QHJOLJLEOH�LI�UHVRXUFHV�DUH�SURSHUO\�DOORFDWHG�

3URFHGXUHV� IRU� DFWLYDWLRQ� �DQG� DVVRFLDWHG� GHDFWLYDWLRQ�� DUH� GHVFULEHG� LQ� ������� )ROORZLQJ� SHUIRUPDQFH� PRQLWRULQJ
DFWLYDWLRQ�� WKH� ILUVW� SHUIRUPDQFH� PRQLWRULQJ� FHOO� UHFHLYHG� LV� XVHG� IRU� LQLWLDOL]DWLRQ� RQO\� DQG� LV� QRW� XVHG� WR� XSGDWH
SHUIRUPDQFH�SDUDPHWHUV�

7KHUH�PD\�EH�SRWHQWLDO�LQWHUIHUHQFH�EHWZHHQ�SHUIRUPDQFH�PRQLWRULQJ�DQG�83&�13&�DFWLRQV��7KLV�UHTXLUHV�IXUWKHU�VWXG\�

������� 93�V\VWHP�PDQDJHPHQW

7KH�93�V\VWHP�PDQDJHPHQW�2$0�FHOO�W\SH�LV�GHILQHG�IRU�XVH�E\�V\VWHPV�WR�FRQWURO�DQG�PDLQWDLQ�YDULRXV�IXQFWLRQV�DW
WKH�93�OD\HU��93�V\VWHP�PDQDJHPHQW�2$0�FHOOV�DUH�RI�WKH�HQG�WR�HQG�W\SH��7KHVH�2$0�FHOOV�DUH�LQVHUWHG�H[WUDFWHG�DQG
SURFHVVHG� RQO\�ZLWKLQ� WKH� HQG�XVHU� HTXLSPHQW� �L�H��ZLWKLQ� WKH� FXVWRPHU� SUHPLVHV��ZKLFK� WHUPLQDWH� WKH� FRUUHVSRQGLQJ
93&��WKH\�DUH�WUDQVSDUHQWO\�FRQYH\HG�RQ�WKH�93&�

93�V\VWHP�PDQDJHPHQW�2$0�FHOOV�DUH�QRW�GHILQHG�HLWKHU�EHWZHHQ�QHWZRUN�QRGHV�RU�EHWZHHQ�DQ�HQG�XVHU�HTXLSPHQW�DQG
D�QHWZRUN�QRGH�

1R�VHJPHQW�IORZ�IRU� WKLV�IXQFWLRQ� LV�GHILQHG��VR� WKDW�VHJPHQW�2$0�FHOOV�ZLWK� WKLV�FHOO� W\SH�PD\�EH�XVHG�E\�QHWZRUN
HOHPHQW�HTXLSPHQW�IRU�LQWHUQDO�IXQFWLRQV��L�H�� WKLV�FHOO�VKDOO�QRW�FURVV�DQ\�H[WHUQDO� LQWHUIDFH���7KXV�QR�VHJPHQW�IRU� WKH
V\VWHP�PDQDJHPHQW�FHOO�W\SH�VKDOO�EH�GHILQHG�LQ�WKH�IXWXUH�

(QG�XVHU�HTXLSPHQW�LPSOHPHQWDWLRQ�RI�WKH�V\VWHP�PDQDJHPHQW�2$0�FHOO�LV�RSWLRQDO�DQG�LV�QRW�UHFRPPHQGHG�H[FHSW�IRU
VSHFLILF�DSSOLFDWLRQV�ZKLFK�DUH�QRW�VDWLVILHG�E\�RWKHU�PHFKDQLVPV�

����� 2$0�IXQFWLRQV�IRU�WKH�9&&��)��IORZ�

7KLV�VXEFODXVH�DGGUHVVHV�9&�OHYHO�IDXOW�PDQDJHPHQW�DQG�SHUIRUPDQFH�PDQDJHPHQW�IXQFWLRQV�
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������� 9LUWXDO�FKDQQHO�IDXOW�PDQDJHPHQW�IXQFWLRQV

7KH�IROORZLQJ�IDXOW�PDQDJHPHQW�IXQFWLRQV�VKDOO�EH�XVHG�

��������� 9&�$,6�DQG�9&�5',�GHIHFW�LQGLFDWLRQV

9&�$,6�DQG�9&�5',�GHIHFW� LQGLFDWLRQV�VKDOO�EH�XVHG�IRU� LGHQWLI\LQJ�DQG�UHSRUWLQJ�9&&�GHIHFWV�HQG�WR�HQG��6HJPHQW
9&�$,6�DQG�9&�5',�FHOOV�DUH�IRU�IXUWKHU�VWXG\�

����������� 9&�$,6

9&�$,6�FHOOV�VKDOO�EH�JHQHUDWHG�DQG�VHQW�GRZQVWUHDP�RQ�DOO�DIIHFWHG�DFWLYH�9&&V�IURP�WKH�9&�FRQQHFWLQJ�SRLQW��H�J��DW
DQ�$70�VZLWFK��ZKLFK�GHWHFWV�WKH�9&&�GHIHFW�DW�9&�OHYHO��9&�$,6�ZLOO�EH�VHQW�ZKHQ�UHFHLYLQJ�WUDQVPLVVLRQ�SDWK�$,6
GHIHFW� LQGLFDWLRQV� IURP� WKH� SK\VLFDO� OD\HU� RU� GHIHFW� LQGLFDWLRQV� IURP� WKH� 93� OHYHO� �H�J�� 93�$,6� RU� ORVV� RI� 93&
FRQWLQXLW\��RU�GHWHFWLQJ�ORVV�RI�FRQWLQXLW\�DW�WKH�9&�OD\HU��7UDQVPLVVLRQ�SDWK�$,6�GHIHFW�LQGLFDWLRQV�UHVXOW�IURP�GHIHFWV
REVHUYHG�DW�WKH�UHJHQHUDWRU�VHFWLRQ��PXOWLSOH[�VHFWLRQ�RU�WUDQVPLVVLRQ�SDWK�OHYHO�DV�VKRZQ�LQ�7DEOHV���DQG���

9&�$,6�&HOO�*HQHUDWLRQ�&RQGLWLRQ�±�9&�$,6�FHOOV�DUH�JHQHUDWHG�DQG�WUDQVPLWWHG�DV�VRRQ�DV�SRVVLEOH�DIWHU�REVHUYLQJ�D
GHIHFW�LQGLFDWLRQ��DQG�WUDQVPLWWHG�SHULRGLFDOO\�GXULQJ�WKH�GHIHFW�FRQGLWLRQ�LQ�RUGHU�WR�LQGLFDWH�DQ�LQWHUUXSWLRQ�RI�WKH�FHOO
WUDQVIHU�FDSDELOLW\�DW�WKH�9&�OHYHO��7KH�JHQHUDWLRQ�IUHTXHQF\�RI�9&�$,6�FHOOV�LV�QRPLQDOO\�RQH�FHOO�SHU�VHFRQG�DQG�VKDOO
EH�WKH�VDPH�IRU�HDFK�9&&�FRQFHUQHG�

9&�$,6�FHOO�JHQHUDWLRQ�VKDOO�EH�VWRSSHG�DV�VRRQ�DV�WKH�GHIHFW�LQGLFDWLRQV��H�J��WUDQVPLVVLRQ�SDWK�$,6��93�$,6�DQG�ORVV
RI�93&�FRQWLQXLW\��DUH�UHPRYHG�

9&�$,6� &HOO� 'HWHFWLRQ� ±� 9&�$,6� FHOOV� DUH� GHWHFWHG� DW� WKH� 9&&� VLQN�SRLQW�� 9&� FRQQHFWLQJ� SRLQWV� PD\�PRQLWRU� WKH
9&�$,6�FHOOV�QRQ�LQWUXVLYHO\�

9&�$,6�VWDWH�GHFODUDWLRQ�DQG�UHOHDVH�FRQGLWLRQV�±�9&�$,6�VWDWH�LV�GHFODUHG�DW�WKH�9&&�HQGSRLQW�DV�VRRQ�DV�D�9&�$,6
FHOO�LV�UHFHLYHG�RU�D�WUDQVPLVVLRQ�SDWK�$,6�GHIHFW��D�93&�GHIHFW��H�J��93�$,6��ORVV�RI�93&�FRQWLQXLW\��RU�D�9&&�GHIHFW
�H�J�� ORVV� RI�9&&� FRQWLQXLW\�� LV� GHWHFWHG� DW� WKLV� HQGSRLQW�� 7KH�9&�$,6� VWDWH� LV� UHOHDVHG�ZKHQ� D� YDOLG� XVHU� FHOO� �VHH
7DEOH����RU�HQG�WR�HQG�FRQWLQXLW\�FKHFN�FHOO� LV� UHFHLYHG�� ,I�FRQWLQXLW\�FKHFN� LV�QRW�DFWLYDWHG�� WKH�9&�$,6�VWDWH� LV�DOVR
UHOHDVHG�LI�9&�$,6�FHOOV�DUH�DEVHQW�IRU�QRPLQDOO\�����VHFRQGV�ZLWK�D�PDUJLQ�RI�±�����VHFRQGV�

����������� 9&�5',

9&�5',�LV�VHQW�WR�WKH�IDU�HQG�IURP�D�9&&�HQGSRLQW�DV�VRRQ�DV�LW�KDV�GHFODUHG�D�9&�$,6�VWDWH�

9&�5',�&HOO�*HQHUDWLRQ�&RQGLWLRQ�±�9&�5',�FHOOV�DUH�JHQHUDWHG�DQG�WUDQVPLWWHG�SHULRGLFDOO\�ZKLOH�WKH�9&�$,6�VWDWH
SHUVLVWV�LQ�RUGHU�WR�LQGLFDWH�LQ�WKH�EDFNZDUG�GLUHFWLRQ�DQ�LQWHUUXSWLRQ�RI�WKH�FHOO�WUDQVIHU�FDSDELOLW\�DW�WKH�9&�OHYHO�LQ�WKH
IRUZDUG�GLUHFWLRQ��*HQHUDWLRQ�IUHTXHQF\�RI�9&�5',�FHOOV�LV�QRPLQDOO\�RQH�FHOO�SHU�VHFRQG�DQG�VKDOO�EH�WKH�VDPH�IRU�DOO
9&&V�FRQFHUQHG�

9&�5',�FHOO�JHQHUDWLRQ�VKDOO�EH�VWRSSHG�DV�VRRQ�DV�WKH�9&�$,6�VWDWH�LV�UHOHDVHG�

9&�5',� &HOO� 'HWHFWLRQ� ±� 9&�5',� FHOOV� DUH� GHWHFWHG� DW� WKH� 9&&� HQGSRLQW�� 9&� FRQQHFWLQJ� SRLQWV� PD\� PRQLWRU� WKH
9&�5',�FHOOV�

9&�5',�VWDWH�GHFODUDWLRQ�DQG�UHOHDVH�FRQGLWLRQ�±�9&�5',�VWDWH�LV�GHFODUHG�DW�WKH�9&&�HQGSRLQW�DV�VRRQ�DV�D�9&�5',
FHOO�LV�UHFHLYHG�DW�WKLV�HQGSRLQW��7KH�9&�5',�VWDWH� LV�UHOHDVHG�DW� WKH�9&&�HQGSRLQW�ZKHQ�QR�9&�5',�FHOO� LV�UHFHLYHG
GXULQJ�D�QRPLQDOO\�����VHFRQGV�SHULRG��ZLWK�D�PDUJLQ�RI�������VHFRQGV�

��������� 9&&�FRQWLQXLW\�FKHFN

&RQWLQXLW\�&KHFN��&&��FDQ�EH�VLPXOWDQHRXVO\�FDUULHG�RXW�HQG�WR�HQG�RU�DW�VHJPHQW�OHYHO�RQ�D�FHUWDLQ�QXPEHU�RI�VHOHFWHG
DFWLYH� 9&&V� SHU� LQWHUIDFH� �81,�� 11,�� LQ� HDFK� GLUHFWLRQ�� 7KH� YDOXH� RI� WKLV� QXPEHU� LV� RXWVLGH� WKH� VFRSH� RI� WKLV
5HFRPPHQGDWLRQ�
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&RQWLQXLW\�FKHFN�FDQ�EH�DFWLYDWHG�HLWKHU�GXULQJ�FRQQHFWLRQ�HVWDEOLVKPHQW�RU�DW�DQ\�WLPH�DIWHU� WKH�FRQQHFWLRQ�KDV�EHHQ
HVWDEOLVKHG�

3URFHGXUHV�IRU�DFWLYDWLRQ��DQG�DVVRFLDWHG�GHDFWLYDWLRQ��DUH�GHVFULEHG�LQ�������

7KH�SRVVLELOLW\�WR�DFWLYDWH�WKH�FRQWLQXLW\�FKHFN�RQ�DOO�DFWLYH�9&&V�DQG�9&&�VHJPHQWV�UHPDLQV�DV�DQ�RSWLRQ�
127(�±�7KH�VDPH�QRWH�DV�IRU�WKH�93&�FDVH�LQ�����������DSSOLHV�KHUH�WRR�

7ZR�DOWHUQDWLYH�PHFKDQLVPV�H[LVW�IRU�WKH�LQVHUWLRQ�RI�FRQWLQXLW\�FKHFN�FHOOV�DIWHU�WKH�DFWLYDWLRQ�RI�WKH�FRQWLQXLW\�FKHFN
IXQFWLRQ�

�� $�FRQWLQXLW\�FKHFN�FHOO�LV�VHQW�GRZQVWUHDP�E\�D�9&&�VRXUFH�SRLQW�RU�D�9&&�VHJPHQW�VRXUFH�SRLQW�ZKHQ
QR�XVHU�FHOO�KDV�EHHQ�VHQW�IRU�D�SHULRG�RI�QRPLQDOO\���VHFRQG�

�� &RQWLQXLW\� FKHFN� FHOOV� FDQ� DOVR� EH� VHQW� UHSHWLWLYHO\� ZLWK� D� SHULRGLFLW\� RI� QRPLQDOO\� �� FHOO� SHU� VHFRQG
LQGHSHQGHQW�RI�WKH�XVHU�FHOO�IORZ�

:KHQ�WKH�9&&�VLQN�SRLQW�ZLWK�FRQWLQXLW\�FKHFN�DFWLYDWHG�GRHV�QRW�UHFHLYH�DQ\�XVHU�FHOO�RU�FRQWLQXLW\�FKHFN�FHOO�ZLWKLQ�D
WLPH� LQWHUYDO� RI� ���� VHFRQGV�� ZLWK� D� PDUJLQ� RI� ������ VHFRQGV�� LW� ZLOO� GHFODUH� WKH� 9&�$,6� VWDWH� GXH� WR� D� /RVV� RI
&RQWLQXLW\��/2&��GHIHFW�

:KHQ� WKH�9&&� VHJPHQW� VLQN�SRLQW� GRHV� QRW� UHFHLYH� DQ\� XVHU� FHOO� RU� FRQWLQXLW\� FKHFN� FHOO�ZLWKLQ� D� WLPH� LQWHUYDO� RI
����VHFRQGV��ZLWK� D�PDUJLQ�RI������� VHFRQGV�� LW�ZLOO� GHFODUH� D�/RVV� RI�&RQWLQXLW\� �/2&�� GHIHFW� DQG� VWDUW� WUDQVPLWWLQJ
9&�$,6�FHOOV�GRZQVWUHDP��+RZHYHU��GXULQJ�DQ�/2&�GHIHFW��WR�DYRLG�D�GXSOLFDWLRQ�RI�9&�$,6�FHOO�IORZV�WKLV�VHJPHQW
VLQN�SRLQW�VKDOO�QRW�LQVHUW�DGGLWLRQDO�9&�$,6�FHOOV�LI�LW�DOUHDG\�LV�UHFHLYLQJ�DQG�IRUZDUGLQJ�9&�$,6�FHOOV�

��������� 9&�ORRSEDFN�FDSDELOLW\

����������� *HQHUDO�GHVFULSWLRQ

7KH�$70� OD\HU� ORRSEDFN� FDSDELOLW\� DOORZV� IRU� RSHUDWLRQV� UHODWHG� LQIRUPDWLRQ� WR� EH� LQVHUWHG� DW� RQH� ORFDWLRQ� DORQJ� D
YLUWXDO�FKDQQHO�FRQQHFWLRQ�DQG�UHWXUQHG��RU�ORRSHG�EDFN��DW�D�GLIIHUHQW�ORFDWLRQ��ZLWKRXW�KDYLQJ�WR�WDNH�WKH�FRQQHFWLRQ
RXW�RI�VHUYLFH�� 7KLV� FDSDELOLW\� LV� SHUIRUPHG� E\� QRQ�LQWUXVLYHO\� LQVHUWLQJ� D� ORRSEDFN�2$0� FHOO� DW� DQ� DFFHVVLEOH� SRLQW
DORQJ� WKH� YLUWXDO� FKDQQHO� FRQQHFWLRQ� �L�H�� DW� DQ� HQG�SRLQW� RU� DQ\� FRQQHFWLQJ� SRLQW��� 7KLV� FHOO� LV� ORRSHG� EDFN� DW� D
GRZQVWUHDP� SRLQW� IROORZLQJ� DQ� LQVWUXFWLRQ� HLWKHU� IURP� WKH� V\VWHP� PDQDJHPHQW�� RU� WKH� LQIRUPDWLRQ� FRQWDLQHG� LQ� LWV
LQIRUPDWLRQ�ILHOG�

����������� 3ULQFLSOHV�RI�RSHUDWLRQ

�� /RRSEDFN� FHOOV� FDQ� EH� LQVHUWHG� DW� FRQQHFWLQJ� DV� ZHOO� DV� VHJPHQW� DQG� FRQQHFWLRQ� HQGSRLQWV�� 7KH� 9&
FRQQHFWLQJ�SRLQW�WKDW�RULJLQDWHG�WKH�ORRSHG�FHOO�PD\�RSWLRQDOO\�UHPRYH�LW��DIWHU�PDWFKLQJ�WKH�FRUUHODWLRQ
WDJ�DQG�WKH�VRXUFH�LGHQWLILHU�

�� 6HJPHQW�ORRSEDFN�FHOOV�FDQ�EH�ORRSHG�EDFN�DW�FRQQHFWLQJ�DV�ZHOO�DV�VHJPHQW�DQG�FRQQHFWLRQ�HQGSRLQWV�
7KH�9&�FRQQHFWLQJ�SRLQW�PD\�RSWLRQDOO\�UHPRYH�WKH�VHJPHQW�ORRSEDFN�2$0�FHOO��DIWHU�ORRSLQJ�LW�EDFN���
7KH� XVH� RI� WKH� ORRSEDFN� ORFDWLRQ� LGHQWLILHU� �L�H�� DQ� LGHQWLILHU� WR� DGGUHVV� WKH� SDUWLFXODU� QRGH�ZKHUH� WKH
ORRSEDFN� LV� WR� RFFXU�� IRU� WKH� FDVH� RI� ORRSEDFN� DW� D� FRQQHFWLQJ� SRLQW�� LV� D� QHWZRUN� RSHUDWRU� RSWLRQ� IRU
VHJPHQW�ORRSEDFN�FHOOV�

�� 7KH�ZDLWLQJ�WLPH�EHWZHHQ�WKH�WUDQVPLVVLRQ�RI�VXFFHVVLYH�ORRSEDFNV�RQ�D�FRQQHFWLRQ�VKDOO�EH���VHFRQGV�
7KH�ORRSEDFN�VKDOO�EH�FRQVLGHUHG�XQVXFFHVVIXO�LI�WKH�ORRSEDFN�FHOO�LV�QRW�UHWXUQHG�WR�WKH�RULJLQDWLQJ�SRLQW
ZLWKLQ���VHFRQGV�

�� ,W�VKDOO�EH�SRVVLEOH�WR�LQLWLDWH�D�ORRSEDFN�ZLWKRXW�D�FRPPDQG�IURP�WKH�701��H�J��D�FXVWRPHU�PD\�LQLWLDWH
DQ�HQG�WR�HQG�ORRSEDFN��7KLV�GRHV�QRW�SUHFOXGH�WKH�UHSRUWLQJ�RI�ORRSEDFN�UHVXOWV�WR�WKH�701�

_______________
�� $GGLWLRQDO�IXQFWLRQV�DVVRFLDWHG�ZLWK�WKH�/RRSEDFN�PHFKDQLVP�DUH�IRU�IXUWKHU�VWXG\��7KHVH�IXQFWLRQV�PD\�UHTXLUH�WKDW�WKH�UHPRYDO

RI�6HJPHQW�/RRSDFN�FHOOV��DIWHU�EHLQJ�ORRSHG�EDFN�DW�DQ�LQWHUPHGLDWH�&3��EH�GLVDEOHG�
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�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

�� $�PHDQV� WR� FRQILUP� WKDW� ORRSEDFN� LV� SHUIRUPHG�DW� WKH�$70� OD\HU�� UDWKHU� WKDQ� DW� WKH�SK\VLFDO� OD\HU�� LV
SURYLGHG�E\�UHTXLULQJ�WKH�ORRSEDFN�SRLQW�WR�FKDQJH�D�ILHOG��WKH�ORRSEDFN�LQGLFDWLRQ�ILHOG�±�GHVFULEHG�ODWHU�
ZLWKLQ� WKH� ORRSEDFN� FHOO� SD\ORDG�� 7KLV� SULQFLSOH� LV� LOOXVWUDWHG� LQ� )LJXUH� ��� $V� GLVFXVVHG� LQ�������� WKH
UHTXLUHPHQW� IRU� WKH� ORRSEDFN� SRLQW� WR� FKDQJH� WKH� ORRSEDFN� LQGLFDWLRQ�� DOVR� RYHUFRPHV� WKH� SUREOHP� RI
LQILQLWH� ORRSEDFN� WKDW� ZRXOG� RWKHUZLVH� RFFXU� ZLWK� WKH� XVH� RI� WKH� GHIDXOW� �DOO� �¶V�� ORRSEDFN� ORFDWLRQ
LGHQWLILHU�

�� (QG�WR�HQG�ORRSEDFN�FHOOV�VKDOO�QRW�EH�ORRSHG�EDFN�DW�LQWHUPHGLDWH�FRQQHFWLQJ�SRLQWV�

�� $QQH[�&�VKRZV�WKH�GHWDLOHG�SURFHGXUHV�ZKLFK�VKRXOG�EH�SHUIRUPHG�ZKHQ�D�ORRSEDFN�FHOO�LV�UHFHLYHG�E\�D
QHWZRUN�HOHPHQW�

����������� /RRSEDFN�DSSOLFDWLRQV

7KH�ORRSEDFN�FDSDELOLW\�VXSSRUWV�WKH�DSSOLFDWLRQV�VKRZQ�LQ�)LJXUH����7KH�DSSOLFDWLRQV�DUH�

D� (QG�WR�HQG�ORRSEDFN�±�$�9&�HQG�WR�HQG�ORRSEDFN�FHOO�LV�LQVHUWHG�E\�D�9&�HQGSRLQW��DQG�ORRSHG�EDFN�E\
WKH�FRUUHVSRQGLQJ�IDU�HQG�9&�HQGSRLQW�

E� $FFHVV� OLQH� ORRSEDFN� ±�$�9&� VHJPHQW� ORRSEDFN� FHOO� LV� LQVHUWHG� E\� WKH� FXVWRPHU� RU� WKH� QHWZRUN�� DQG
ORRSHG�EDFN�E\�WKH�ILUVW�$70�QRGH��DW�WKH�9&�OHYHO��LQ�WKH�QHWZRUN�RU�FXVWRPHU�HTXLSPHQW�UHVSHFWLYHO\�
)RU�WKLV�DSSOLFDWLRQ��WKH�VHJPHQW�LV�GHILQHG�E\�PXWXDO�DJUHHPHQW�

F� ,QWHU�GRPDLQ� ORRSEDFN�±�$�9&�VHJPHQW� ORRSEDFN�FHOO� LV� LQVHUWHG�E\�RQH�QHWZRUN�RSHUDWRU��DQG� ORRSHG
EDFN� E\� WKH� ILUVW� $70� QRGH� �DW� WKH� 9&� OHYHO�� LQ� DQ� DGMDFHQW� QHWZRUN� RSHUDWRU� GRPDLQ�� )RU� WKLV
DSSOLFDWLRQ��WKH�VHJPHQW�LV�GHILQHG�E\�PXWXDO�DJUHHPHQW�

G� 1HWZRUN�WR�HQGSRLQW�ORRSEDFN�±�$�9&�HQG�WR�HQG�ORRSEDFN�FHOO�LV�LQVHUWHG�E\�RQH�QHWZRUN�RSHUDWRU��DQG
ORRSHG�EDFN�E\�WKH�9&�HQGSRLQW�LQ�DQRWKHU�GRPDLQ�

H� ,QWUD�GRPDLQ�ORRSEDFN�±�$�9&�VHJPHQW�ORRSEDFN�LV�LQVHUWHG�E\�D�9&�FRQQHFWLRQ�VHJPHQW�HQGSRLQW�RU�D
9&�FRQQHFWLQJ�SRLQW��DQG�ORRSHG�EDFN�E\�D�9&�VHJPHQW�RU�D�9&�FRQQHFWLQJ�SRLQW��)RU�WKLV�DSSOLFDWLRQ�
WKH�XVH�RI�WKH�ORRSEDFN�ORFDWLRQ�LGHQWLILHU�LV�D�QHWZRUN�RSHUDWRU�RSWLRQ�

������� 9&�SHUIRUPDQFH�PDQDJHPHQW�IXQFWLRQV

3HUIRUPDQFH�PRQLWRULQJ�RI�D�9&&�RU�9&&�VHJPHQW�LV�SHUIRUPHG�E\�LQVHUWLQJ�PRQLWRULQJ�FHOOV�DW�WKH�HQGV�RI�WKH�9&&�RU
9&&�VHJPHQW��UHVSHFWLYHO\��,Q�WKH�SURFHGXUH�VXSSRUWLQJ�WKLV�IXQFWLRQ��IRUZDUG�HUURU�GHWHFWLRQ�LQIRUPDWLRQ��H�J��WKH�HUURU
GHWHFWLRQ�FRGH��LV�FRPPXQLFDWHG�E\�WKH�HQGSRLQWV�XVLQJ�WKH�IRUZDUG��RXWJRLQJ��)��IORZ��7KH�SHUIRUPDQFH�PRQLWRULQJ
UHVXOWV��RQ� WKH�RWKHU�KDQG��DUH� UHFHLYHG�RQ� WKH� UHYHUVH� �LQFRPLQJ��)��IORZ��1RWH� WKDW�ZKHQ�PRQLWRULQJ�9&&V� WKDW�DUH
HQWLUHO\�ZLWKLQ�RQH�VSDQ�RI�FRQWURO�RU�ZKHQ�PRQLWRULQJ�9&&�VHJPHQWV��WKH�PRQLWRULQJ�UHVXOW�PD\�EH�UHSRUWHG�XVLQJ�WKH
UHYHUVH�)��IORZ�RU�YLD�VRPH�RWKHU�PHDQV��H�J��701��

3HUIRUPDQFH�PRQLWRULQJ� VKDOO� EH� GRQH� E\�PRQLWRULQJ� EORFNV� RI� XVHU� FHOOV�� 7DEOH� �� JLYHV� WKH� OLVW� RI� FHOO� W\SHV�ZKLFK
VKRXOG�EH�FRQVLGHUHG�DV�³XVHU�FHOO´�IRU�9&�SHUIRUPDQFH�PRQLWRULQJ��L�H��FHOOV�ZKLFK�VKRXOG�IRUP�SDUW�RI�WKH�PRQLWRUHG
FHOO�EORFN�DW�WKH�9&�OHYHO��

:KHQHYHU� SHUIRUPDQFH�PRQLWRULQJ� LV� SHUIRUPHG� DW� WKH� HQG�WR�HQG� RU� VHJPHQW� OHYHO�� LW� LV� DGYLVDEOH� WR� LQVXUH� WKDW� WKH
FRUUHVSRQGLQJ�FRQWLQXLW\�FKHFN�PHFKDQLVP� �HQG�WR�HQG�RU� VHJPHQW�FRQWLQXLW\�FKHFN�� UHVSHFWLYHO\�� LV� DFWLYDWHG�GXULQJ
WKH�RYHUDOO�SHUIRUPDQFH�DVVHVVPHQW�SHULRG��7KLV�DOORZV�D�FRQWLQXRXV�PRQLWRULQJ�RI�WKH�DYDLODELOLW\�RI�WKH�9&�FRQQHFWLRQ
RU�FRQQHFWLRQ�SRUWLRQ�GXULQJ�WKDW�PHDVXUHPHQW�SHULRG��&RQWLQXLW\�FKHFN�PD\�EH�DFWLYDWHG�HLWKHU�EHIRUH�RU�ZKHQ�VWDUWLQJ
WKH�SHUIRUPDQFH�PRQLWRULQJ�SURFHVV�

$�SHUIRUPDQFH�PRQLWRULQJ�FHOO�LQVHUWLRQ�UHTXHVW�LV�LQLWLDWHG�DIWHU�HYHU\�1�XVHU�FHOOV��7KH�PRQLWRULQJ�FHOO�LV�LQVHUWHG�DW�WKH
ILUVW�DYDLODEOH�FHOO�ORFDWLRQ�DIWHU�WKH�UHTXHVW�

7KH�EORFN�VL]H�1�PD\�KDYH� WKH�YDOXHV����������������DQG�������DGGLWLRQDO�EORFN�VL]HV�PD\�EH�GHILQHG� LQ� WKH�IXWXUH��
7KHVH�DUH�QRPLQDO�EORFN�VL]H�YDOXHV��DQG�WKH�DFWXDO�VL]H�RI�WKH�PRQLWRUHG�FHOO�EORFN�PD\�YDU\��7KH�FHOO�EORFN�VL]H�PD\
YDU\�XS�WR�D�PD[LPXP�PDUJLQ�RI�����RI�WKH�YDOXH�RI�1�IRU�HQG�WR�HQG�SHUIRUPDQFH�PRQLWRULQJ��+RZHYHU��IRU�HQG�WR�
HQG�SHUIRUPDQFH�PRQLWRULQJ��WKH�PRQLWRULQJ�FHOO�PXVW�EH�LQVHUWHG�LQWR�WKH�XVHU�FHOO�VWUHDP�QR�PRUH�WKDQ�1���XVHU�FHOOV
DIWHU�DQ�LQVHUWLRQ�UHTXHVW�KDV�EHHQ�LQLWLDWHG��7KH�DFWXDO�PRQLWRULQJ�EORFN�VL]H�DYHUDJHV�RXW�WR�DSSUR[LPDWHO\�1�FHOOV�
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5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

7R�HOLPLQDWH� IRUFHG� LQVHUWLRQV�ZKHQ�PRQLWRULQJ�9&&�VHJPHQW�SHUIRUPDQFH�� WKH� DFWXDO�PRQLWRULQJ�EORFN� VL]H�PD\�EH
H[WHQGHG�XQWLO�D�FHOO�ORFDWLRQ�LV�DYDLODEOH�DIWHU�WKH�LQVHUWLRQ�UHTXHVW��+RZHYHU��LQ�WKLV�FDVH��WKH�DFWXDO�PRQLWRULQJ�EORFN
VL]H�PD\�QRW�DYHUDJH�RXW�WR�1�FHOOV��)RUFHG�LQVHUWLRQ�DW�WKH�VHJPHQW�OHYHO�UHPDLQV�DQ�RSWLRQ�

7KH�PRQLWRULQJ�FHOO�ZLOO�GHWHFW�

± HUURUHG�EORFNV�

± ORVV�PLV�LQVHUWLRQ�RI�FHOOV�ZLWKLQ�D�PRQLWRUHG�EORFN�RI�FHOOV�

± RWKHU�IXQFWLRQV��H�J��FHOO�WUDQVIHU�GHOD\��DUH�IRU�IXUWKHU�VWXG\�

3HUIRUPDQFH�PRQLWRULQJ� FDQ� EH� VLPXOWDQHRXVO\� FDUULHG� RXW� RQ� D� FHUWDLQ� QXPEHU� RI� VHOHFWHG�9&&V� SHU� LQWHUIDFH�� 7KH
VSHFLILFDWLRQ�RI�WKLV�QXPEHU�LV�EH\RQG�WKH�VFRSH�RI�WKLV�5HFRPPHQGDWLRQ�

3HUIRUPDQFH�PRQLWRULQJ�FDQ�EH�DFWLYDWHG�HLWKHU�GXULQJ�FRQQHFWLRQ�HVWDEOLVKPHQW�RU�DW�DQ\�WLPH�DIWHU�WKH�FRQQHFWLRQ�KDV
EHHQ�HVWDEOLVKHG��'HJUDGDWLRQ�RI�TXDOLW\�RI�VHUYLFH�H[SHULHQFHG�E\�WKH�XVHU�GXH�WR�DFWLYDWLRQ�DQG�GHDFWLYDWLRQ�VKRXOG�EH
QHJOLJLEOH�LI�UHVRXUFHV�DUH�SURSHUO\�DOORFDWHG�

3URFHGXUHV� IRU� DFWLYDWLRQ� �DQG� DVVRFLDWHG� GHDFWLYDWLRQ�� DUH� GHVFULEHG� LQ� ������� )ROORZLQJ� SHUIRUPDQFH� PRQLWRULQJ
DFWLYDWLRQ�� WKH� ILUVW� SHUIRUPDQFH� PRQLWRULQJ� FHOO� UHFHLYHG� LV� XVHG� IRU� LQLWLDOL]DWLRQ� RQO\� DQG� LV� QRW� XVHG� WR� XSGDWH
SHUIRUPDQFH�SDUDPHWHUV�

7KHUH�PD\�EH�SRWHQWLDO�LQWHUIHUHQFH�EHWZHHQ�SHUIRUPDQFH�PRQLWRULQJ�DQG�83&�13&�DFWLRQV��7KLV�UHTXLUHV�IXUWKHU�VWXG\�

������� 9&�V\VWHP�PDQDJHPHQW

7KH�9&�V\VWHP�PDQDJHPHQW�2$0�FHOO�W\SH�LV�GHILQHG�IRU�XVH�E\�V\VWHPV�WR�FRQWURO�DQG�PDLQWDLQ�YDULRXV�IXQFWLRQV�DW
WKH�9&�OD\HU��9&�V\VWHP�PDQDJHPHQW�2$0�FHOOV�DUH�RI� WKH�HQG�WR�HQG�W\SH��7KHVH�2$0�FHOOV�DUH� LQVHUWHG�H[WUDFWHG
DQG�SURFHVVHG�RQO\�ZLWKLQ�WKH�HQG�XVHU�HTXLSPHQW��L�H��ZLWKLQ�WKH�FXVWRPHU�SUHPLVHV��ZKLFK�WHUPLQDWH�WKH�FRUUHVSRQGLQJ
9&&��WKH\�DUH�WUDQVSDUHQWO\�FRQYH\HG�RQ�WKH�9&&�

9&�V\VWHP�PDQDJHPHQW�2$0�FHOOV�DUH�QRW�GHILQHG�HLWKHU�EHWZHHQ�QHWZRUN�QRGHV�RU�EHWZHHQ�DQ�HQG�XVHU�HTXLSPHQW
DQG�D�QHWZRUN�QRGH�

1R�VHJPHQW�IORZ�IRU� WKLV�IXQFWLRQ� LV�GHILQHG��VR� WKDW�VHJPHQW�2$0�FHOOV�ZLWK� WKLV�FHOO� W\SH�PD\�EH�XVHG�E\�QHWZRUN
HOHPHQW�HTXLSPHQW�IRU�LQWHUQDO�IXQFWLRQV��L�H�� WKLV�FHOO�VKDOO�QRW�FURVV�DQ\�H[WHUQDO� LQWHUIDFH���7KXV�QR�VHJPHQW�IRU� WKH
V\VWHP�PDQDJHPHQW�FHOO�W\SH�VKDOO�EH�GHILQHG�LQ�WKH�IXWXUH�

(QG�XVHU�HTXLSPHQW�LPSOHPHQWDWLRQ�RI�WKH�V\VWHP�PDQDJHPHQW�2$0�FHOO�LV�RSWLRQDO�DQG�LV�QRW�UHFRPPHQGHG�H[FHSW�IRU
VSHFLILF�DSSOLFDWLRQV�ZKLFK�DUH�QRW�VDWLVILHG�E\�RWKHU�PHFKDQLVPV�

����� $FWLYDWLRQ�GHDFWLYDWLRQ�SURFHGXUHV

7KH�IROORZLQJ�SURFHGXUHV�DUH�LGHQWLFDO�DW�ERWK�WKH�93�DQG�9&�OHYHO�

3HUIRUPDQFH�PRQLWRULQJ�DQG�FRQWLQXLW\�FKHFN�FDQ�EH�DFWLYDWHG�HLWKHU�GXULQJ�FRQQHFWLRQ�VHJPHQW�HVWDEOLVKPHQW�RU�DW�DQ\
WLPH�DIWHU�WKH�FRQQHFWLRQ�VHJPHQW�KDV�EHHQ�HVWDEOLVKHG��6XFK�DFWLYDWLRQ��DQG�DVVRFLDWHG�GHDFWLYDWLRQ��LV�LQLWLDWHG�E\�WKH
701� RU� E\� WKH� HQG�XVHU�� $IWHU� WKH� 701� RU� WKH� HQG�XVHU� KDV� UHTXHVWHG� DFWLYDWLRQ�GHDFWLYDWLRQ� RI� SHUIRUPDQFH
PRQLWRULQJ�RU�FRQWLQXLW\�FKHFN��DQ� LQLWLDOL]DWLRQ�SURFHGXUH� LV�QHHGHG�EHWZHHQ�WKH� WZR�HQGSRLQWV�RI� WKH�FRQQHFWLRQ��RU
FRQQHFWLRQ� VHJPHQW�� WR� SURSHUO\� LQLWLDOL]H� WKH� 2$0� SURFHVV�� 6SHFLILFDOO\�� WKLV� LQLWLDOL]DWLRQ� SURFHGXUH� VHUYHV� WKH
IROORZLQJ�SXUSRVHV�

± 7R�FRRUGLQDWH�WKH�EHJLQQLQJ�RU�HQG�RI�WKH�WUDQVPLVVLRQ�DQG�GRZQVWUHDP�UHFHSWLRQ�RI�2$0�FHOOV�XVHG�WR
PRQLWRU�SHUIRUPDQFH�RU�FKHFN�FRQWLQXLW\�

± 7R�HVWDEOLVK�DJUHHPHQW�RQ�WKH�EORFN�VL]H�DQG�WKH�GLUHFWLRQ�RI�WUDQVPLVVLRQ�WR�VWDUW�RU�VWRS�PRQLWRULQJ�LQ
WKH�FDVH�RI�SHUIRUPDQFH�PRQLWRULQJ�

7KH�LQLWLDOL]DWLRQ�SURFHGXUH�LV�SHUIRUPHG�E\�HLWKHU�

D� XVLQJ�DFWLYDWLRQ�GHDFWLYDWLRQ�2$0�FHOOV�DV�LOOXVWUDWHG�LQ�)LJXUHV���DQG���IRU�DFWLYDWLRQ�DQG�GHDFWLYDWLRQ�
UHVSHFWLYHO\��RU

E� HQWLUHO\�YLD�701�DV�GHVFULEHG�EHORZ�
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�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

7KH�GHWDLOHG�VSHFLILFDWLRQ�RI�WKH�DFWLYDWLRQ�GHDFWLYDWLRQ�2$0�SURFHGXUH�D��LV�JLYHQ�LQ�$QQH[�%�

)RU� WKH� FDVH� ZKHUH� SHUIRUPDQFH�PRQLWRULQJ� RU� FRQWLQXLW\� FKHFN� LV� WR� EH� HVWDEOLVKHG� RQ� D� FRQQHFWLRQ� RU� FRQQHFWLRQ
VHJPHQW�ZLWK�HQGSRLQWV�FRQWDLQHG�LQ�D�VLQJOH�DGPLQLVWUDWLYH�GRPDLQ��WKH�2$0�IXQFWLRQ�DFWLYDWLRQ�DQG�GHDFWLYDWLRQ�PD\
EH�DOVR�HQWLUHO\�FDUULHG�RXW�E\�WKH�701��,Q�WKLV�FDVH��WKH�IROORZLQJ�LQIRUPDWLRQ�LV�QHFHVVDU\�IURP�WKH�701�

�� ,GHQWLILFDWLRQ� RI� WKH� VSHFLILF� FRQQHFWLRQ� RU� FRQQHFWLRQ� VHJPHQW� RQ� ZKLFK� SHUIRUPDQFH� PRQLWRULQJ� RU
FRQWLQXLW\�FKHFN�DFWLYDWLRQ�GHDFWLYDWLRQ�LV�GHVLUHG�

�� 7KH�GLUHFWLRQ�RI�DFWLRQ�

�� )RU�SHUIRUPDQFH�PRQLWRULQJ�DFWLYDWLRQ�UHTXHVWV��RQH��DQG�RQO\�RQH��EORFN�VL]H�PXVW�EH�VSHFLILHG�IRU�WKH
IRUZDUG�PRQLWRULQJ�GLUHFWLRQ��1R�EORFN�VL]H�LV�UHSRUWHG�IRU�WKH�EDFNZDUG�UHSRUWLQJ�GLUHFWLRQ�

)RU�WKH�FDVH�ZKHUH�WKH�FRQQHFWLRQ�RU�FRQQHFWLRQ�VHJPHQW�FURVVHV�DQ�DGPLQLVWUDWLYH�ERXQGDU\��SHUIRUPDQFH�PRQLWRULQJ
RU� FRQWLQXLW\� FKHFN� DFWLYDWLRQ� DQG� GHDFWLYDWLRQ�PD\� LQ� VSHFLDO� FDVHV� EH� DOVR� HQWLUHO\� FDUULHG� RXW� E\� WKH� 701�� 7KLV�
KRZHYHU��UHTXLUHV�PXWXDO�DJUHHPHQW�DQG�701�FRRUGLQDWLRQ�DPRQJ�QHWZRUN�SURYLGHUV�DQG�HQG�XVHUV�DV�DSSOLFDEOH�

,Q� ERWK� FDVHV� DERYH�� WKH� 701� LV� UHVSRQVLEOH� IRU� FRRUGLQDWLQJ� WKH� FRQQHFWLRQ� RU� FRQQHFWLRQ� VHJPHQW� HQG�SRLQWV¶
DFWLYLWLHV��7KHUHIRUH��LW�LV�QHFHVVDU\�WKDW�DFWLRQV�EH�FRPSOHWHG�RQH�GLUHFWLRQ�DW�D�WLPH�

$V�DQ�H[DPSOH�RI�WKLV�SURFHGXUH��DFWLYDWLRQ�RI�D�ELGLUHFWLRQDO�SHUIRUPDQFH�PRQLWRULQJ�RQ�FRQQHFWLRQ�$�%�PD\�EH�FDUULHG
RXW�E\�WKH�IROORZLQJ�IRXU�VWHSV�

,Q�WKH�$�WR�%�GLUHFWLRQ�

• (QGSRLQW�%�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VLQN�SURFHVV�RI�WKH�SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQ�

• (QGSRLQW�$�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VRXUFH�SURFHVV�RI�WKH�SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQ�

,Q�WKH�%�WR�$�GLUHFWLRQ�

• (QGSRLQW�$�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VLQN�SURFHVV�RI�WKH�SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQ�

• (QGSRLQW�%�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VRXUFH�SURFHVV�RI�WKH�SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQ�

'HDFWLYDWLRQ�RI�WKH�SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQ�IRU�FRQQHFWLRQ�$�%�ZRXOG�IROORZ�WKHVH�VWHSV�LQ�UHYHUVH�RUGHU�

$V�DQRWKHU�H[DPSOH�RI�WKLV�SURFHGXUH��DFWLYDWLRQ�RI�D�ELGLUHFWLRQDO�FRQWLQXLW\�FKHFN�RQ�FRQQHFWLRQ�$�%�PD\�EH�FDUULHG
RXW�E\�WKH�IROORZLQJ�IRXU�VWHSV�

,Q�WKH�$�WR�%�GLUHFWLRQ�

• (QGSRLQW�$�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VRXUFH�SURFHVV�RI�WKH�FRQWLQXLW\�FKHFN�IXQFWLRQ�

• (QGSRLQW�%�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VLQN�SURFHVV�RI�WKH�FRQWLQXLW\�FKHFN�IXQFWLRQ�

,Q�WKH�%�WR�$�GLUHFWLRQ�

• (QGSRLQW�%�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VRXUFH�SURFHVV�RI�WKH�FRQWLQXLW\�FKHFN�IXQFWLRQ�

• (QGSRLQW�$�LV�FRPPDQGHG�WR�DFWLYDWH�WKH�VLQN�SURFHVV�RI�WKH�FRQWLQXLW\�FKHFN�IXQFWLRQ�

'HDFWLYDWLRQ�RI�WKH�FRQWLQXLW\�FKHFN�IXQFWLRQ�IRU�FRQQHFWLRQ�$�%�ZRXOG�IROORZ�WKHVH�VWHSV�LQ�UHYHUVH�RUGHU�
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5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

7�����������G��

2$0�DFWLYDWLRQ�UHTXHVW
IURP�701�RU�HQG�XVHU

(QGSRLQW�$�RI
FRQQHFWLRQ�VHJPHQW

(QGSRLQW�%�RI
FRQQHFWLRQ�VHJPHQW

$&7,9$7(

$&7,9$7,21�&21),50('

$&7,9$7,21�5(48(67�'(1,('

±�RU�±

2$0����3HUIRUPDQFH�0RQLWRULQJ�RU�&RQWLQXLW\�&KHFN�IXQFWLRQ

),*85(����,����

,QLWLDOL]DWLRQ�SURFHGXUH�IRU�30�RU�&&�DFWLYDWLRQ�YLD�DFWLYDWLRQ�2$0�FHOOV

),*85(����,�������>'��@� 

7�����������G��

2$0�GHDFWLYDWLRQ�UHTXHVW
IURP�701�RU�HQG�XVHU

(QGSRLQW�$�RI
FRQQHFWLRQ�VHJPHQW�

(QGSRLQW�%�RI
FRQQHFWLRQ�VHJPHQW�

'($&7,9$7(

'($&7,9$7,21�&21),50('

2$0���3HUIRUPDQFH�0RQLWRULQJ�RU�&RQWLQXLW\�&KHFN�2$0�IXQFWLRQ�

),*85(����,����

,QLWLDOL]DWLRQ�SURFHGXUH�IRU�30�RU�&&�GHDFWLYDWLRQ�YLD�GHDFWLYDWLRQ�2$0�FHOOV

),*85(����,�������>'��@� 



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

� $70�OD\HU�2$0�FHOO�IRUPDW

7KH�$70�OD\HU�2$0�FHOOV�FRQWDLQ�ILHOGV�FRPPRQ�WR�DOO�W\SHV�RI�2$0�FHOOV��VHH�7DEOH����DV�ZHOO�DV�VSHFLILF�ILHOGV�IRU
HDFK�W\SH�RI�2$0�FHOO��7KH�FRGLQJ�SULQFLSOHV�IRU�XQXVHG�FRPPRQ�DQG�VSHFLILF�ILHOGV�DUH�

± 8QXVHG�2$0�FHOO�LQIRUPDWLRQ�ILHOG�RFWHWV�DUH�FRGHG�������������$+��

± 8QXVHG�2$0�FHOO�LQIRUPDWLRQ�ILHOG�ELWV��LQFRPSOHWH�RFWHWV��DUH�FRGHG�DOO�]HUR�

7KH� XQXVHG� RFWHWV� DQG� XQXVHG� ELWV� DUH� QRW� WR� EH� FKHFNHG� E\� WKH� UHFHLYHU� IRU� FRQIRUPDQFH� WR� WKLV� FRGLQJ� UXOH�� $
FRQQHFWLQJ� SRLQW� �ZKLFK� LV� QRW� DOVR� D� VHJPHQW� HQGSRLQW�� VKDOO� WUDQVSDUHQWO\� WUDQVIHU� DOO�2$0� FHOOV� UHJDUGOHVV� RI� WKH
HQFRGLQJ�ZLWKLQ�D�JLYHQ�ILHOG��H[FHSW�SRVVLEO\�IRU�WKH�FDVH�RI�ORRSEDFN�FHOOV��VHH�������������DQG��������������

)XUWKHU� HQKDQFHPHQWV� WR� WKLV� 5HFRPPHQGDWLRQ� VKRXOG� HQVXUH� WKDW� HTXLSPHQW� VXSSRUWLQJ� ORZHU� YHUVLRQV� KDV� QR
FRPSDWLELOLW\�SUREOHPV�UHODWHG�WR�WKH�FRQWHQW�RI�2$0�FHOOV��7KDW�LV��IXQFWLRQV�DQG�HQFRGLQJV�RI�GHILQHG�ILHOGV�VKDOO�QRW
EH�UHGHILQHG�LQ�WKH�IXWXUH�

+RZHYHU�� XQXVHG� ILHOGV� DQG� XQXVHG� FRGH�SRLQWV� PD\� EH� GHILQHG� LQ� IXWXUH� UHOHDVHV� RI� WKLV� 5HFRPPHQGDWLRQ� DQG� DUH
WKHUHIRUH�UHVHUYHG�

)RU�WKH�SXUSRVH�RI�WKLV�5HFRPPHQGDWLRQ�WKH�OHIWPRVW�ELW�LV�WKH�PRVW�VLJQLILFDQW�ELW�DQG�WUDQVPLWWHG�ILUVW�

7$%/(����,����

2$0�7\SH�DQG�IXQFWLRQ�W\SH�LGHQWLILHUV

��� &RPPRQ�2$0�FHOO�ILHOGV

$OO�$70�OD\HU�2$0�FHOOV�ZLOO�KDYH�WKH�IROORZLQJ�FRPPRQ�ILHOGV��VHH�)LJXUH�����

�� +HDGHU�±�'HWDLOV�RI�WKLV�ILHOG�DUH�LQ�5HFRPPHQGDWLRQ�,������)RU�)��IORZ�LGHQWLILFDWLRQ��WZR�SUH�DVVLJQHG
9&,V�DUH�XVHG�WR�GLVWLQJXLVK�2$0�FHOOV�IRU�93&V�DQG�93&�VHJPHQWV��7KHVH�WZR�YDOXHV�DUH�GHILQHG� LQ
5HFRPPHQGDWLRQ�,������)RU�)��IORZ�LGHQWLILFDWLRQ��WZR�37,�YDOXHV�DUH�XVHG�WR�GLVWLQJXLVK�2$0�FHOOV�IRU
9&&V�DQG�9&&�VHJPHQWV��7KHVH�WZR�YDOXHV�DUH�GHILQHG�LQ�5HFRPPHQGDWLRQ�,�����

�� 2$0�&HOO�7\SH� ���ELWV��±�7KLV� ILHOG� LQGLFDWHV� WKH� W\SH�RI�PDQDJHPHQW� IXQFWLRQ�SHUIRUPHG�E\� WKLV�FHOO�
H�J��IDXOW�PDQDJHPHQW��SHUIRUPDQFH�PDQDJHPHQW��DQG�DFWLYDWLRQ�GHDFWLYDWLRQ�

�� 2$0�)XQFWLRQ�7\SH����ELWV��±�7KLV�ILHOG� LQGLFDWHV� WKH�DFWXDO� IXQFWLRQ�SHUIRUPHG�E\� WKLV�FHOO�ZLWKLQ� WKH
PDQDJHPHQW�W\SH�LQGLFDWHG�E\�WKH�2$0�FHOO�W\SH�ILHOG�

2$0�W\SH &RGLQJ )XQFWLRQ�W\SH &RGLQJ

)DXOW�PDQDJHPHQW ����
����
����
����

$,6
5',
&RQWLQXLW\�FKHFN
/RRSEDFN

����
����
����
����

3HUIRUPDQFH�PDQDJHPHQW ����
����

)RUZDUG�PRQLWRULQJ
%DFNZDUG�UHSRUWLQJ

����
����

$FWLYDWLRQ�GHDFWLYDWLRQ ����
����

3HUIRUPDQFH�PRQLWRULQJ
&RQWLQXLW\�FKHFN

����
����

6\VWHP�PDQDJHPHQW ���� �1RWH� �1RWH�

127(�±�1RW�WR�EH�VWDQGDUGL]HG�E\�WKLV�5HFRPPHQGDWLRQ�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

�� 5HVHUYHG�ILHOG�IRU�IXWXUH�XVH����ELWV��±�'HIDXOW�YDOXH�FRGHG�DOO�]HUR��2QH�SRVVLEOH�XVH�RI�WKHVH�ELWV�LV�DQ
2$0�SURWRFRO�YHUVLRQ�LQGLFDWLRQ�

�� (UURU�'HWHFWLRQ�&RGH� ���� ELWV�� ±�7KLV� ILHOG� FDUULHV� D�&5&���� HUURU� GHWHFWLRQ� FRGH� FRPSXWHG� RYHU� WKH
2$0�FHOO�LQIRUPDWLRQ�ILHOG�H[FOXGLQJ�WKH�('&�ILHOG��,W�VKDOO�EH�WKH�UHPDLQGHU�RI�WKH�GLYLVLRQ��PRGXOR���
E\� WKH� JHQHUDWRU� SRO\QRPLDO� RI� WKH� SURGXFW� RI� [��� DQG� WKH� FRQWHQW� RI� WKH�2$0� FHOO� LQIRUPDWLRQ� ILHOG
�QDPHO\� 2$0� W\SH�� IXQFWLRQ� W\SH�� IXQFWLRQ� VSHFLILF� ILHOG�� UHVHUYHG� ILHOG�� H[FOXGLQJ� WKH� ('&� ILHOG�
�����ELWV���(DFK�ELW�RI�WKH�FRQFDWHQDWHG�ILHOG�PHQWLRQHG�DERYH�LV�FRQVLGHUHG�DV�D�FRHIILFLHQW��PRGXOR����RI
D� SRO\QRPLDO� RI� GHJUHH� ���� XVLQJ� WKH� ILUVW� ELW� DV� FRHIILFLHQW� RI� WKH� KLJKHVW� RUGHU� WHUP�� 7KH� &5&���
JHQHUDWLQJ�SRO\QRPLDO�LV�

*�[���=�����+��[��+��[���+��[���+��[���+��[��

7KH�UHVXOW�RI�WKH�&5&�FDOFXODWLRQ�LV�SODFHG�ZLWK�WKH�OHDVW�VLJQLILFDQW�ELW�ULJKW�MXVWLILHG�LQ�WKH�&5&�ILHOG�
6HH�$SSHQGL[�,�IRU�H[DPSOHV�RI�&5&����YDOXHV�

7�����������G��

R2$0�&HOO�,QIRUPDWLRQ�)LHOGR

+HDGHU 2$0
W\SH

)XQFWLRQ
W\SH )XQFWLRQ�VSHFLILF�ILHOG

5HVHUYHG
IRU�IXWXUH

XVH

('&
�&5&����

),*85(�����,����

&RPPRQ�2$0�&HOO�)RUPDW

��RFWHWV ��ELWV ��ELWV ���RFWHWV ��ELWV ���ELWV

),*85(�����,�������>'��@� 

��� 6SHFLILF�ILHOGV�IRU�IDXOW�PDQDJHPHQW�FHOO

7KH�IXQFWLRQ�W\SH�ILHOG�IRU�IDXOW�PDQDJHPHQW�DSSOLFDWLRQV�ZLOO�EH�XVHG�WR�LGHQWLI\�WKH�IROORZLQJ�SRVVLEOH�IXQFWLRQV��$,6�
5',�� FRQWLQXLW\� FKHFN�� DQG� ORRSEDFN�� )XUWKHU� VSHFLILFDWLRQV� RI� FHOOV� FDUU\LQJ� WKHVH� IXQFWLRQV� DUH� SURYLGHG� LQ� WKH
VXEFODXVHV�WKDW�IROORZ�

����� $,6�5',�IDXOW�PDQDJHPHQW�FHOO

7KH�$,6�5',�IDXOW�PDQDJHPHQW�FHOO�ZLOO�KDYH�WKH�IROORZLQJ�IXQFWLRQ�VSHFLILF�ILHOGV�

�� 'HIHFW�7\SH����ELWV��±�$V�DQ�RSWLRQ��WKLV�ILHOG�PD\�EH�XVHG�WR�LQGLFDWH�WKH�QDWXUH�RI�WKH�UHSRUWHG�GHIHFW�

([DPSOHV�IRU�WKHVH�GHIHFW�W\SHV�DUH�

± GHIHFW�QRW�VSHFLILHG�

± GHIHFW�LQ�WKH�93�9&�OD\HU�LQ�ZKLFK�WKH�2$0�IORZ�LV�WUDQVPLWWHG�

± GHIHFW� LQ� WKH� OD\HU� ZKLFK� VXSSRUWV� WKH� OD\HU� LQ� ZKLFK� WKH� 2$0� IORZ� LV� WUDQVPLWWHG� �ORZHU� OD\HU
GHIHFW��

$Q�DGGLWLRQDO�GLVWLQFWLRQ�FDQ�EH�PDGH�WR�LQGLFDWH�ZKHWKHU�WKH�GHIHFW�RFFXUV�LQ�VHUYLFH�RU�RXW�RI�VHUYLFH�
$GGLWLRQDO�GHWDLOHG�GHIHFW�LQIRUPDWLRQ�DQG�WKH�FRGLQJ�RI�WKH�GHIHFW�W\SH�ILHOG�LV�IRU�IXUWKHU�VWXG\�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

,I�WKLV�ILHOG�LV�QRW�XVHG�LW�VKDOO�EH�HQFRGHG��$+�

�� 'HIHFW�/RFDWLRQ�����RFWHWV��±�$V�DQ�RSWLRQ��WKLV�ILHOG�PD\�EH�XVHG�WR�FDUU\�LQIRUPDWLRQ�DERXW�WKH�GHIHFW
ORFDWLRQ��)RU�DQ�$,6�FHOO�WKLV�ILHOG�LQGLFDWHV�WKH�ORFDWLRQ�ZKLFK�JHQHUDWHV�WKH�$,6�FHOO��)RU�DQ�5',�FHOO�WKLV
ILHOG�FRQWDLQV�WKH�VDPH�ORFDWLRQ�LGHQWLILHU�DV�ZKLFK�ZDV�UHFHLYHG�LQ�WKH�FRUUHVSRQGLQJ�$,6�FHOO�

,I�WKLV�RSWLRQDO�ILHOG�LV�QRW�XVHG�LW�VKDOO�EH�HQFRGHG��$+��6HH�)LJXUH����

),*85(�����,����

6SHFLILF�ILHOGV�IRU�$,6�5',�IDXOW�PDQDJHPHQW�FHOO

����� &RQWLQXLW\�FKHFN�IDXOW�PDQDJHPHQW�FHOO

7KHUH�DUH�FXUUHQWO\�QR�ILHOGV�WKDW�DUH�VSHFLILF�WR�WKH�FRQWLQXLW\�FKHFN�IXQFWLRQ��DQG�KHQFH�WKH�IXQFWLRQ�VSHFLILF�ILHOG�LV
HQFRGHG��$+�

����� /RRSEDFN�FHOO

7KH�2$0�FHOO�IRUPDW�IRU�93�9&�HQG�WR�HQG�DQG�VHJPHQW�OHYHO�ORRSEDFN�LV�SURYLGHG�LQ�)LJXUH�����7KH�IXQFWLRQ�VSHFLILF
ILHOGV�FRQVLVW�RI�

± /RRSEDFN�LQGLFDWLRQ�ILHOG����RFWHW��±�7KH�OHDVW�VLJQLILFDQW�ELW�RI�WKLV�ILHOG�SURYLGHV�D�ERROHDQ�LQGLFDWLRQ�DV
WR�ZKHWKHU�RU�QRW�WKH�FHOO�KDV�DOUHDG\�EHHQ�ORRSHG�EDFN��7KH�ILHOG�FRQILUPV�WKDW�WKH�ORRSEDFN�KDV�RFFXUHG
DW� WKH� $70� OD\HU� DQG� DYRLGV� WKH� SUREOHP� RI� LQILQLWH� ORRSEDFN� WKDW� ZRXOG� RWKHUZLVH� RFFXU� ZKHQ� WKH
GHIDXOW��DOO��¶V��ORRSEDFN�ORFDWLRQ�,'�ILHOG�LV�XVHG��7KH�VRXUFH�SRLQW�HQFRGHV�WKLV�ILHOG�DV�����������7KH
ORRSEDFN�SRLQW�FKDQJHV�WKH�HQFRGLQJ�WR����������

± &RUUHODWLRQ�WDJ�ILHOG����RFWHWV��±�7KLV�ILHOG�LV�XVHG�WR�FRUUHODWH�WKH�WUDQVPLWWHG�2$0�FHOO�ZLWK�WKH�UHFHLYHG
2$0�FHOO�

± /RRSEDFN�ORFDWLRQ�,'�ILHOG�����RFWHWV��±�7KLV�ILHOG�LGHQWLILHV�DV�DQ�RSWLRQ�WKH�FRQQHFWLQJ�SRLQW�DORQJ�WKH
YLUWXDO�FRQQHFWLRQ�RU�FRQQHFWLRQ�VHJPHQW�ZKHUH� WKH� ORRSEDFN� LV� WR�RFFXU��7KH�YDOXH�RI� WKLV� ILHOG� LV�QRW
VXEMHFW�WR�VWDQGDUGL]DWLRQ��'HIDXOW�LV�DOO��¶V��DQG�UHSUHVHQWV�WKH�HQG�SRLQW�RI�WKH�FRQQHFWLRQ�RU�FRQQHFWLRQ
VHJPHQW��GHSHQGLQJ�RQ�WKH�IORZ�

± 6RXUFH� ,'� ILHOG� ���� RFWHWV�� ±�7KH� XVH� RI� WKLV� ILHOG� LV� RSWLRQDO� DQG� LGHQWLILHV� WKH� VRXUFH� RULJLQDWLQJ� WKH
ORRSEDFN�FHOO��7KH�YDOXH�RI�WKLV�ILHOG�LV�QRW�VXEMHFW�WR�VWDQGDUGL]DWLRQ��'HIDXOW�LV�DOO��¶V�

$QQH[�&� VKRZV� WKH� GHWDLOHG� SURFHGXUHV�ZKLFK� VKRXOG� EH� SHUIRUPHG�ZKHQ� D� ORRSEDFN� FHOO� LV� UHFHLYHG� E\� D� QHWZRUN
HOHPHQW�

��� 6SHFLILF�ILHOGV�IRU�SHUIRUPDQFH�PDQDJHPHQW�FHOO��VHH�)LJXUH����

7KH� IXQFWLRQ� W\SH� ILHOG� IRU� SHUIRUPDQFH� PDQDJHPHQW� DSSOLFDWLRQV� ZLOO� EH� XVHG� WR� LGHQWLI\� WKH� IROORZLQJ� SRVVLEOH
IXQFWLRQV��IRUZDUG�PRQLWRULQJ�DQG�EDFNZDUG�UHSRUWLQJ��:KHQ�IRUZDUG�PRQLWRULQJ�DQG�EDFNZDUG�UHSRUWLQJ�IXQFWLRQV�DUH
ERWK� DFWLYDWHG�� IRU� D� JLYHQ� FRQQHFWLRQ��2$0� LQIRUPDWLRQ� UHODWHG� WR� D� JLYHQ� FHOO� EORFN� ±�ZKLFK� LV� WUDQVPLWWHG� LQ� WKH
IRUZDUG�GLUHFWLRQ�±�KDV� WR�EH�FDUULHG� LQ�ERWK�GLUHFWLRQV�E\�FRUUHVSRQGLQJ�IRUZDUG�PRQLWRULQJ�DQG�EDFNZDUG�UHSRUWLQJ
2$0�FHOOV� UHIHUUHG� WR� DV� ³SDLUHG´�2$0�FHOOV�� L�H�� IRU� HDFK� UHFHLYHG� IRUZDUG�PRQLWRULQJ�2$0� FHOO� D� FRUUHVSRQGLQJ
EDFNZDUG�UHSRUWLQJ�FHOO�VKDOO�EH�LVVXHG�

'HIHFW�W\SH
�2SWLRQDO�

'HIHFW�ORFDWLRQ
�2SWLRQDO�

8QXVHG�RFWHWV���$+�

��RFWHW ���RFWHWV ���RFWHWV
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7�����������G��

127(�±�YDOXHV��H[FHSW�IRU�GHIDXOW�DOO��¶V��DUH�QRW�VXEMHFW�WR�VWDQGDUGL]DWLRQ�DQG�HQFRGLQJ�RI
QRQ�GHIDXOW�YDOXHV�LV�RSWLRQDO�

/RRSEDFN
LQGLFDWLRQ

�RFWHW

&RUUHODWLRQ�
WDJ

/RRSEDFN
ORFDWLRQ�,'
�1RWH�

6RXUFH�,'��1RWH�
�2SWLRQDO�

8QXVHG�
��$+�

8QXVHG
���������

��ELWV ��ELW

��RFWHWV ���RFWHWV ���RFWHWV ��RFWHWV

),*85(�����,����

6SHFLILF�ILHOGV�IRU�ORRSEDFN�FHOO

),*85(�����,�������>'��@� 

7KH�SHUIRUPDQFH�PDQDJHPHQW�FHOO�ZLOO�KDYH�WKH�IROORZLQJ�IXQFWLRQ�VSHFLILF�ILHOGV�

),*85(�����,����

6SHFLILF�ILHOGV�IRU�WKH�IRUZDUG�PRQLWRULQJ�DQG�WKH�EDFNZDUG
UHSRUWLQJ�SHUIRUPDQFH�PDQDJHPHQW�FHOO

�� 0RQLWRULQJ�&HOO�6HTXHQFH�1XPEHU� �0&61�� ���ELWV��±�7KLV� VHTXHQFH�QXPEHU� ILHOG� LQGLFDWHV� WKH�FXUUHQW
YDOXH�RI�D�UXQQLQJ�FRXQWHU�PRGXOR�����RI�WKH�IRUZDUG�PRQLWRULQJ�DQG�RI� WKH�EDFNZDUG�UHSRUWLQJ�2$0
FHOO� VHTXHQFH�� ,QGHSHQGHQW� FRXQWHUV� DUH� XVHG� DW� ERWK� HQGV� RI� WKH� FRQQHFWLRQ�VHJPHQW� IRU� WKH� SDLUHG
IRUZDUG�PRQLWRULQJ�DQG�EDFNZDUG�UHSRUWLQJ�FHOOV�

�� 7RWDO�XVHU�FHOO�QXPEHU�UHODWHG�WR�WKH�&/3��+��XVHU�FHOO�IORZ��78&��+�������ELWV��±�7KLV�ILHOG�LQGLFDWHV�WKH
FXUUHQW�YDOXH�RI�D�UXQQLQJ�FRXQWHU�UHODWHG� WR� WKH� WRWDO�QXPEHU� �PRGXOR��������RI� WUDQVPLWWHG�XVHU�FHOOV
�L�H��&/3�=��+����ZKHQ�WKH�IRUZDUG�PRQLWRULQJ�FHOO�LV�LQVHUWHG��,Q�FDVH�RI�EDFNZDUG�UHSRUWLQJ�2$0�FHOO�
WKLV�ILHOG�FRQWDLQV�WKH�78&±�+��YDOXH�FRSLHG�IURP�WKH�SDLUHG�IRUZDUG�PRQLWRULQJ�2$0�FHOO�

0&61 78&��+� %('&��+� 78&�� 7673
�2SWLRQDO�

8QXVHG 75&&�� %/(5��+� 75&&��+�

��ELWV ���ELWV ���ELWV ���ELWV ���ELWV ���RFWHWV ���ELWV ��ELWV ���ELWV

%('&��+��LV�RQO\�XVHG�IRU�IRUZDUG�PRQLWRULQJ�FHOOV�

75&&����%/(5��+��DQG�75&&��+��DUH�RQO\�XVHG�IRU�EDFNZDUG�UHSRUWLQJ�FHOOV�

0&61��78&�����7673�DQG�78&��+��ILHOGV�DUH�XVHG�IRU�ERWK�W\SHV�RI�30�2$0�FHOOV�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

127(���±�,Q�FDVH�RI�IRUZDUG�PRQLWRULQJ�2$0�FHOOV��DW�WKH�WUDQVPLWWLQJ�VLGH��ZKHUH�2$0�FHOOV�DUH�LQVHUWHG��
WKH�GLIIHUHQFH�EHWZHHQ�WZR�FRQVHFXWLYH�78&�YDOXHV�UHSUHVHQWV�WKHQ�WKH�QXPEHU�RI�XVHU�FHOOV�LQFOXGHG�EHWZHHQ�WZR
IRUZDUG�PRQLWRULQJ�2$0�FHOOV�VHQW�FRQVHFXWLYHO\��7KLV�FRUUHVSRQGV�WR�WKH�VL]H�RI� WKH�EORFN�RI�XVHU�FHOOV�RQ�ZKLFK
SHUIRUPDQFH�LV�HVWLPDWHG��,Q�FDVH�RI�EDFNZDUG�UHSRUWLQJ�2$0�FHOOV��DW�WKH�WUDQVPLWWLQJ�VLGH��WKH�GLIIHUHQFH�EHWZHHQ
WZR� FRQVHFXWLYHO\� WUDQVPLWWHG� 78&� YDOXHV� UHSUHVHQWV� WKHQ� WKH� QXPEHU� RI� XVHU� FHOOV� LQFOXGHG� EHWZHHQ� WZR
FRQVHFXWLYHO\� UHFHLYHG� IRUZDUG�PRQLWRULQJ�2$0�FHOOV�� 7KLV� VHW� RI� FHOOV� FRUUHVSRQGV� WR� RQH� EORFN� RI� XVHU� FHOOV� LI
IRUZDUG�PRQLWRULQJ�2$0�FHOOV�DUH�UHFHLYHG�LQ�VHTXHQFH��0&61�YDOXHV�DUH�FRQVHFXWLYH��RU�WR�VHYHUDO�EORFNV�LQ�FDVH
RI�ORVW�IRUZDUG�PRQLWRULQJ�2$0�FHOOV�

�� 7RWDO�XVHU�FHOO�QXPEHU� UHODWHG� WR� WKH�&/3��� XVHU� FHOO� IORZ� �78&���� ����ELWV�� ±�7KH�XVH�RI� WKLV� ILHOG� LV
VLPLODU�WR�WKH�XVH�RI�WKH�78&�����ILHOG��,W�LV�UHODWHG�WR�WKH�WUDQVPLWWHG�XVHU�FHOOV�ZLWK�D�&/3�YDOXH�HTXDO
WR�³�´�

�� %ORFN�HUURU�GHWHFWLRQ�FRGH�UHODWHG�WR�WKH�&/3��+��XVHU�FHOO�IORZ��%('&��+�������ELWV��±�7KLV�ILHOG�LV�XVHG
IRU� IRUZDUG�PRQLWRULQJ�2$0�FHOOV� RQO\�� ,W� FDUULHV� WKH� HYHQ� SDULW\�%,3���� �VHH�1RWH���� HUURU� GHWHFWLRQ
FRGH� FRPSXWHG� RYHU� WKH� LQIRUPDWLRQ� ILHOGV� RI� WKH� EORFN� RI� XVHU� FHOOV� �L�H�� &/3� =� �+��� DIWHU� WKH
WUDQVPLVVLRQ�RI�WKH�ODVW�IRUZDUG�PRQLWRULQJ�FHOO��,Q�WKH�FDVH�RI�EDFNZDUG�UHSRUWLQJ�2$0�FHOOV��WKLV�ILHOG�LV
XQXVHG�DQG�DOO�RFWHWV�DUH�HQFRGHG�DV��$+�

127(���±�%LW�LQWHUOHDYHG�SDULW\�;��%,3�;��FRGH�LV�GHILQHG�DV�D�PHWKRG�RI�HUURU�PRQLWRULQJ��:LWK�HYHQ�SDULW\
DQ�;�ELW�FRGH�LV�JHQHUDWHG�E\�WKH�WUDQVPLWWLQJ�HTXLSPHQW�RYHU�D�VSHFLILF�SRUWLRQ�RI�WKH�VLJQDO�LQ�VXFK�D�PDQQHU�WKDW
WKH� ILUVW�ELW�RI� WKH�FRGH�SURYLGHV�HYHQ�SDULW\�RYHU� WKH� ILUVW�ELW�RI� DOO�;�ELW� VHTXHQFHV� LQ� WKH� FRYHUHG�SRUWLRQ�RI� WKH
VLJQDO��WKH�VHFRQG�ELW�SURYLGHV�HYHQ�SDULW\�RYHU�WKH�VHFRQG�ELW�RI�DOO�;�ELW�VHTXHQFHV�ZLWKLQ�WKH�VSHFLILF�SRUWLRQ��HWF�
(YHQ�SDULW\� LV�JHQHUDWHG�E\�VHWWLQJ� WKH�%,3�;�ELWV� VR� WKDW� WKHUH� LV�DQ�HYHQ�QXPEHU�RI��¶V� LQ�HDFK�RI� DOO�PRQLWRUHG
SDUWLWLRQV�RI�WKH�VLJQDO�LQFOXGLQJ�WKH�%,3�;��D�PRQLWRU�SDUWLWLRQ�RI�WKH�VLJQDO�LV�EXLOW�E\�DOO�ELWV�ZKLFK�DUH�LQ�WKH�VDPH
ELW�SRVLWLRQ�ZLWKLQ�WKH�;�ELW�VHTXHQFHV�LQ�WKH�FRYHUHG�SRUWLRQ�RI�WKH�VLJQDO��

�� 7LPH�6WDPS� �7673�� ����ELWV�� ±�$V� DQ�RSWLRQ� WKLV� ILHOG�PD\�EH�XVHG� WR� UHSUHVHQW� WKH� WLPH�DW�ZKLFK� WKH
SHUIRUPDQFH�PRQLWRULQJ�2$0�FHOO�ZDV� LQVHUWHG��'HIDXOW�YDOXH� IRU� WKLV� ILHOG�VKDOO�EH�DOO��¶V� VLQFH��$+
PLJKW�EH�D�YDOLG�WLPH�VWDPS�YDOXH��8VH�RI�WKLV�ILHOG�UHTXLUHV�IXUWKHU�VWXG\�

�� 7RWDO�UHFHLYHG�FHOO�FRXQW�UHODWHG�WR�WKH�&/3��+��XVHU�FHOO�IORZ��75&&��+�������ELWV��±�7KLV�ILHOG�LV�XVHG
IRU�EDFNZDUG�UHSRUWLQJ�2$0�FHOOV�RQO\��$OO�XVHU�FHOOV�DUH�FRQVLGHUHG��L�H��&/3�=��+����7KLV�ILHOG�FDUULHV
WKH�FXUUHQW�YDOXH�RI�D�UXQQLQJ�FRXQWHU�UHODWHG�WR�WKH�WRWDO�QXPEHU��PRGXOR��������RI�UHFHLYHG�XVHU�FHOOV
�&/3�=��+����UHDG�ZKHQ�D�IRUZDUG�PRQLWRULQJ�2$0�FHOO�LV�UHFHLYHG�

127(���±�$W�WKH�WUDQVPLWWLQJ�SRLQW��ZKHUH�EDFNZDUG�UHSRUWLQJ�2$0�FHOOV�DUH�LQVHUWHG���WKH�GLIIHUHQFH�EHWZHHQ
WZR�FRQVHFXWLYHO\�WUDQVPLWWHG�75&&�����YDOXHV�UHSUHVHQWV�WKHQ�WKH�QXPEHU�RI�XVHU�FHOOV�UHFHLYHG�EHWZHHQ�WKH�WZR
ODVW� UHFHLYHG� IRUZDUG� PRQLWRULQJ� 2$0� FHOOV�� $W� WKH� UHFHLYLQJ� VLGH� ZKHUH� EDFNZDUG� UHSRUWLQJ� 2$0� FHOOV� DUH
HYDOXDWHG�� WKH� IROORZLQJ� FDOFXODWLRQV� FDQ� EH� SHUIRUPHG� RQ� WZR� FRQVHFXWLYHO\� UHFHLYHG� EDFNZDUG� UHSRUWLQJ� 2$0
FHOOV�

D� &DOFXODWH�WKH�GLIIHUHQFH��PRGXOR��������EHWZHHQ�WZR�FRQVHFXWLYHO\�UHFHLYHG�75&&��+��ILHOGV�

E� &DOFXODWH�WKH�GLIIHUHQFH��PRGXOR��������EHWZHHQ�WZR�FRQVHFXWLYHO\�UHFHLYHG�78&��+��ILHOGV�

7KH�GLIIHUHQFH�E��±�D��HVWLPDWHV�WKH�QXPEHU�RI�ORVW�FHOOV��SRVLWLYH�UHVXOW���RU�WKH�QXPEHU�RI�PLVLQVHUWHG�FHOOV��QHJDWLYH
UHVXOW���D�]HUR�UHVXOW�LV�LQWHUSUHWHG�DV�QR�ORVW�PLVLQVHUWHG�FHOOV�

�� 7RWDO�5HFHLYHG�&HOO�&RXQW�UHODWHG�WR�WKH�&/3���XVHU�FHOO�IORZ��75&&��������ELWV��±�7KLV�ILHOG�LV�XVHG�IRU
EDFNZDUG�UHSRUWLQJ�2$0�FHOOV�RQO\��7KH�XVH�RI�WKLV�ILHOG�LV�VLPLODU�WR�WKH�XVH�RI�WKH�75&&��+��ILHOG��,W�LV
UHODWHG�WR�WKH�WRWDO�QXPEHU�RI�UHFHLYHG�XVHU�FHOOV�ZLWK�D�&/3�YDOXH�HTXDO�WR�³�´�

127(���±�,I�&/3�=���FHOOV�DUH�³WDJJHG´��L�H��FKDQJHG�WR�&/3�=����VHH�5HFRPPHQGDWLRQ�,������WKH�FRPSXWHG
QXPEHU�IRU�&/3�=���ORVW�PLVLQVHUWHG�FHOOV�PD\�EH�PLVOHDGLQJ�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

�� %ORFN� HUURU� UHVXOW� �%/(5��+��� ��� ELWV�� ±�7KLV� ILHOG� LV� XVHG� IRU� EDFNZDUG� UHSRUWLQJ�2$0�FHOOV� RQO\�� ,W
FDUULHV� WKH�QXPEHU�RI�HUURUHG�SDULW\�ELWV�GHWHFWHG�E\� WKH�%,3����FRGH�RI� WKH�SDLUHG� IRUZDUG�PRQLWRULQJ
FHOO�� 7KLV� QXPEHU� LV� RQO\� LQVHUWHG� LQ� WKH� FRUUHVSRQGLQJ� EDFNZDUG� UHSRUWLQJ� FHOO� LI� WKH� IROORZLQJ� WZR
FRQGLWLRQV�DUH�PHW�

± 7KH�QXPEHU�RI�XVHU�GDWD�FHOOV��L�H��&/3�=��+���EHWZHHQ�WKH�ODVW�WZR�IRUZDUG�PRQLWRULQJ�2$0�FHOOV
HTXDOV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�78&�RI�WKH�ODVW�WZR�IRUZDUG�PRQLWRULQJ�2$0�FHOOV�

± 7KH�0&61�RI�WKH�ODVW�WZR�30�2$0�FHOOV�XVHG�IRU�IRUZDUG�PRQLWRULQJ�DUH�VHTXHQWLDO�

2WKHUZLVH� WKH�ILHOG�VKDOO�EH�HQFRGHG�DV�DOO��¶V�� ,Q� WKH�FDVH�RI�IRUZDUG�PRQLWRULQJ�2$0�FHOOV�� WKLV
ILHOG�LV�XQXVHG�DQG�FRGHG�DV��$+�

��� 6SHFLILF�ILHOGV�IRU�DFWLYDWLRQ�GHDFWLYDWLRQ�FHOO��VHH�)LJXUH����

7KH�IXQFWLRQ�W\SH�ILHOG�IRU�DFWLYDWLRQ�GHDFWLYDWLRQ�DSSOLFDWLRQV�ZLOO�EH�XVHG�WR�LGHQWLI\�WKH�IROORZLQJ�SRVVLEOH�IXQFWLRQ�

± 30�DFWLYDWLRQ�GHDFWLYDWLRQ��DQG

± &RQWLQXLW\�FKHFN�DFWLYDWLRQ�GHDFWLYDWLRQ�

7KH�DFWLYDWLRQ�GHDFWLYDWLRQ�FHOO�ZLOO�KDYH�WKH�IROORZLQJ�VSHFLILF�ILHOGV�

),*85(�����,����

6SHFLILF�ILHOGV�IRU�DFWLYDWLRQ�GHDFWLYDWLRQ�FHOO

�� 0HVVDJH� ,'� ��� ELWV�� ±� 7KLV� ILHOG� LQGLFDWHV� WKH� PHVVDJH� ,'� IRU� DFWLYDWLQJ� RU� GHDFWLYDWLQJ� VSHFLILF
93&�9&&�2$0�IXQFWLRQV��&RGH�YDOXHV�IRU�WKLV�ILHOG�DUH�VKRZQ�LQ�7DEOH���

�� &RUUHODWLRQ� 7DJ� ��� ELWV�� ±� $� FRUUHODWLRQ� WDJ� LV� JHQHUDWHG� IRU� HDFK� PHVVDJH� VR� QRGHV� FDQ� FRUUHODWH
FRPPDQGV�ZLWK�UHVSRQVHV��7KDW�LV��WKH�FRUUHODWLRQ�WDJ�LQ�D�UHVSRQVH�PXVW�PDWFK�WKH�FRUUHODWLRQ�WDJ�LQ�WKH
DVVRFLDWHG�FRPPDQG��&RQVHFXWLYHO\�JHQHUDWHG�FRUUHODWLRQ� WDJV�VKRXOG�EH�GLIIHUHQW�� LQ�RUGHU� WR�FRUUHFWO\
FRUUHODWH�FRPPDQGV�ZLWK�UHVSRQVHV�

�� 'LUHFWLRQ�V��RI�$FWLRQ����ELWV��±�7KLV�ILHOG�LGHQWLILHV�WKH�GLUHFWLRQ�V��RI�WUDQVPLVVLRQ�WR�DFWLYDWH�GHDFWLYDWH
2$0�IXQFWLRQ��7KH�$�%�DQG�%�$�QRWDWLRQ�LV�XVHG�WR�GLIIHUHQWLDWH�EHWZHHQ�WKH�GLUHFWLRQ�RI�WUDQVPLVVLRQ
DZD\�RU� WRZDUGV� WKH� DFWLYDWRU�GHDFWLYDWRU�� UHVSHFWLYHO\�� 7KLV� ILHOG� YDOXH� LV� XVHG� DV� D� SDUDPHWHU� IRU� WKH
$&7,9$7(�DQG�'($&7,9$7(�PHVVDJHV��7KLV�ILHOG�VKDOO�EH�HQFRGHG�DV����IRU�%�$�����IRU�$�%�����IRU
WZR�ZD\�DFWLRQ��DQG�����GHIDXOW�YDOXH��ZKHQ�QRW�DSSOLFDEOH�

�� 30�%ORFN�6L]H�$�%����ELWV��±�7KLV�ILHOG�VSHFLILHV�WKH�$�%�30�EORFN�VL]H�UHTXLUHG�E\�WKH�DFWLYDWRU�IRU�WKH
3HUIRUPDQFH�0RQLWRULQJ�IXQFWLRQ��&XUUHQWO\�GHILQHG�FRGH�YDOXHV�IRU�WKLV�ILHOG�DUH�VKRZQ�LQ�7DEOH����7KLV
ILHOG�YDOXH�LV�XVHG�DV�D�SDUDPHWHU�IRU�WKH�$&7,9$7(�DQG�$&7,9$7,21�&21),50('�PHVVDJHV��7KH
GHIDXOW� YDOXH� IRU� WKLV� ILHOG� VKDOO� EH� ����� IRU� DOO� RWKHU� PHVVDJHV� DQG� ZKHQ� DFWLYDWLQJ�GHDFWLYDWLQJ
FRQWLQXLW\�FKHFN�

�� 30�%ORFN� 6L]H�%�$� ��� ELWV�� ±�7KLV� ILHOG� VSHFLILHV� WKH�%�$� EORFN� VL]H� UHTXLUHG� E\� WKH� DFWLYDWRU� IRU� WKH
SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQ��,W�LV�HQFRGHG�DQG�XVHG�LQ�WKH�VDPH�PDQQHU�DV�WKH�EORFN�VL]H�$�%�ILHOG�

0HVVDJH�,' 'LUHFWLRQV�RI
DFWLRQ

&RUUHODWLRQ
WDJ

30�EORFN
VL]H�$�%

30�EORFN
VL]H�%�$

8QXVHG�RFWHWV
��$+�

��ELWV ��ELWV ��ELWV ��ELWV ��ELWV ����ELWV
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�� 5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

7$%/(����,����

0HVVDJH�,'�YDOXHV

7$%/(����,����

30�EORFN�VL]H�HQFRGLQJ

��� 6SHFLILF�ILHOGV�IRU�V\VWHP�PDQDJHPHQW�FHOO

7KH�XVH�RI�WKH�IXQFWLRQ�VSHFLILF�ILHOGV�LV�RXW�RI�WKH�VFRSH�RI�WKLV�5HFRPPHQGDWLRQ�

$QQH[��$

9LUWXDO�FKDQQHO�YLUWXDO�SDWK�VWDWXV�PRQLWRULQJ
�7KLV�DQQH[�IRUPV�DQ�LQWHJUDO�SDUW�RI�WKLV�5HFRPPHQGDWLRQ�

'HILQLWLRQ� RI� 9&�93� VWDWXV� �L�H�� DYDLODEOH�XQDYDLODEOH�� LV� RXW� RI� WKH� VFRSH� RI� WKLV� 5HFRPPHQGDWLRQ�� $SSURSULDWH
GHILQLWLRQV�DQG�FULWHULD�FDQ�EH�REWDLQHG�IURP�WKH�DSSURSULDWH�5HFRPPHQGDWLRQV�LQ�WKH�,�����6HULHV�

)RU�$70�QHWZRUNV�WKH�VWDWXV��DYDLODEOH�RU�XQDYDLODEOH��RI�WKH�$70�YLUWXDO�FKDQQHOV�DQG�YLUWXDO�SDWKV�LV�GHULYHG�IURP
WKH�XVH�RI�WKH�$70�OD\HU�IDXOW�PDQDJHPHQW�DQG�SHUIRUPDQFH�PDQDJHPHQW�SURFHGXUHV�EDVHG�RQ�WKH�)��)��IORZV�

/RRSEDFN�SURFHGXUHV�PD\�EH�LQLWLDWHG�RQ�GHPDQG�E\�WKH�PDQDJHPHQW�V\VWHP�RI�WKH�QHWZRUN�HOHPHQW�WR�WHVW�WKH�VWDWXV�RI
WKH�9LUWXDO�&KDQQHO��9&��9LUWXDO�3DWK��93��LQ�VHUYLFH�RU�RXW�RI�VHUYLFH�

&RQWLQXLW\�FKHFN�PD\�EH�XVHG�WRJHWKHU�ZLWK�SHUIRUPDQFH�PRQLWRULQJ�WR�FRQWLQXRXVO\�PRQLWRU�WKH�VWDWXV�RI�WKH�9&�93�

0HVVDJH &RPPDQG�
UHVSRQVH

&RGLQJ

$FWLYDWH &RPPDQG ������

$FWLYDWLRQ�&RQILUPHG 5HVSRQVH ������

$FWLYDWLRQ�UHTXHVW�GHQLHG 5HVSRQVH ������

'HDFWLYDWH &RPPDQG ������

'HDFWLYDWLRQ�FRQILUPHG 5HVSRQVH ������

'HDFWLYDWLRQ�UHTXHVW�GHQLHG 5HVSRQVH ������

0HVVDJH�W\SH 30�EORFN�VL]H &RGLQJ

2WKHU 8QXVHG ����

$&7,9$7( ���� ����

DQG ��� ����

$&7,9$7(�&21),50(' ��� ����

IRU�SHUIRUPDQFH�PRQLWRULQJ ��� ����



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��

:KHQ� D� GHIHFW� LV� GHWHFWHG� E\� WKH� $70� OD\HU� PDQDJHPHQW� HQWLW\�� DV� LQIHUUHG� IURP� $,6� VWDWH�� ORVV� RI� FRQWLQXLW\� RU
GHJUDGHG� SHUIRUPDQFH� RXWFRPH�� DQ� LQGLFDWLRQ� LV� SDVVHG� WR� V\VWHP� PDQDJHPHQW� IRU� IXUWKHU� SURFHVVLQJ� LQ� RUGHU� WR
GHWHUPLQH�WKH�9&�93�XQDYDLODELOLW\�VWDWH�

7KH�9&�93�VWDWXV�LQIRUPDWLRQ�PD\�WKHQ�EH�SDVVHG�E\�WKH�QHWZRUN�HOHPHQW�V\VWHP�PDQDJHPHQW�HQWLW\�WR�WKH�RSHUDWLRQV
VXSSRUW�IXQFWLRQ�IRU�DSSURSULDWH�DFWLRQ�YLD�WKH�UHOHYDQW�PDQDJHPHQW�LQWHUIDFH�WR�WKH�QHWZRUN�HOHPHQW�

$QQH[��%

6'/V�IRU�DFWLYDWLRQ�GHDFWLYDWLRQ�XVLQJ�2$0�FHOOV
�7KLV�DQQH[�IRUPV�DQ�LQWHJUDO�SDUW�RI�WKLV�5HFRPPHQGDWLRQ�

%�� 7KLV� DQQH[� SURYLGHV� D� GHWDLOHG� VSHFLILFDWLRQ� IRU� WKH� DFWLYDWLRQ�GHDFWLYDWLRQ� SURFHGXUHV� RI� SHUIRUPDQFH
PRQLWRULQJ� DQG� FRQWLQXLW\� FKHFN� IXQFWLRQV� XVLQJ� 2$0� FHOOV�� 7KH� IROORZLQJ� GHVFULSWLRQ� LV� JLYHQ� IRU� SHUIRUPDQFH
PRQLWRULQJ�EXW�LV�DOVR�DSSOLFDEOH�WR�WKH�FRQWLQXLW\�FKHFN�IXQFWLRQ�

)LJXUH�%���VKRZV�WKH�VWDWH�GLDJUDP�IRU�WKH�DFWLYDWLRQ�GHDFWLYDWLRQ�RI�SHUIRUPDQFH�PRQLWRULQJ��7KH�VWDWHV�UHIHUHQFHG�LQ
WKLV�ILJXUH�DUH�

5HDG\�VWDWH

7KH�SHUIRUPDQFH�PRQLWRULQJ�SURFHVV�LV�QRW�DFWLYDWHG�RQ�DQ�$70�FRQQHFWLRQ�

:DLW�DFWLYDWH�FRQILUP�VWDWH��DEEUHYLDWHG�DV�:DLWBDFWBFRQ�

$FWLYDWLRQ� RI� WKH� SHUIRUPDQFH� PRQLWRULQJ� SURFHVV� RQ� DQ� $70� FRQQHFWLRQ� KDV� EHHQ� UHTXHVWHG� E\� WKH� ORFDO� V\VWHP
PDQDJHPHQW��DQ�DFWLYDWHB30�PHVVDJH�KDV�EHHQ�VHQW��DQG�WKH�FRUUHVSRQGLQJ�UHVSRQVH�IURP�WKH�SHHU�OD\HU�PDQDJHPHQW
HQWLW\�KDV�QRW�DUULYHG�\HW��7KLV�VWDWH�RQO\�H[LVWV�LQ�V\VWHPV�WKDW�RULJLQDWH�WKH�DFWLYDWLRQ�RI�WKH�SHUIRUPDQFH�PRQLWRULQJ
SURFHVV�

:DLW�DFWLYDWH�UHVSRQVH�VWDWH��DEEUHYLDWHG�DV�:DLWBDFWBUHV�VWDWH�

$Q�DFWLYDWHB30�PHVVDJH�IURP�D�SHHU�OD\HU�PDQDJHPHQW�HQWLW\�KDV�EHHQ�UHFHLYHG��WKH�UHTXHVW�WR�DFWLYDWH�WKH�SHUIRUPDQFH
PRQLWRULQJ�SURFHVV�RQ�DQ�$70�FRQQHFWLRQ�KDV�EHHQ�LQGLFDWHG�WR�WKH�ORFDO�V\VWHP�PDQDJHPHQW��DQG�WKH�FRUUHVSRQGLQJ
UHVSRQVH�IURP�WKH�V\VWHP�PDQDJHPHQW�KDV�QRW�EHHQ�UHFHLYHG�\HW��7KLV�VWDWH�RQO\�H[LVWV�LQ�V\VWHPV�WKDW�UHFHLYH�UHTXHVWV
IURP�SHHU�OD\HU�PDQDJHPHQW�HQWLW\�WR�DFWLYDWH�WKH�SHUIRUPDQFH�PRQLWRULQJ�SURFHVV�

$FWLYH�VWDWH

7KH�SHUIRUPDQFH�PRQLWRULQJ�SURFHVV�LV�DFWLYDWHG�RQ�DQ�$70�FRQQHFWLRQ�

:DLW�GHDFWLYDWH�FRQILUP�VWDWH��DEEUHYLDWHG�DV�:DLWBGHDFWBFRQ�

'HDFWLYDWLRQ� RI� WKH� SHUIRUPDQFH�PRQLWRULQJ� SURFHVV� RQ� DQ�$70� FRQQHFWLRQ� KDV� EHHQ� UHTXHVWHG� E\� WKH� ORFDO� V\VWHP
PDQDJHPHQW��D�GHDFWLYDWHB30�PHVVDJH�KDV�EHHQ�VHQW��DQG�WKH�FRUUHVSRQGLQJ�UHVSRQVH�IURP�WKH�SHHU�OD\HU�PDQDJHPHQW
HQWLW\�KDV�QRW�DUULYHG�\HW��7KLV�VWDWH�RQO\�H[LVWV�LQ�V\VWHPV�WKDW�RULJLQDWH�WKH�GHDFWLYDWLRQ�RI�WKH�SHUIRUPDQFH�PRQLWRULQJ
SURFHVV�

)RU�WKH�GHVFULSWLRQ�RI�WKH�SURFHGXUH��D�PLQLPDO�VHW�RI�LQWHUQDO�VLJQDOV�H[FKDQJHG�EHWZHHQ�$70�OD\HU�PDQDJHPHQW�DQG
SODQH�PDQDJHPHQW�DUH�UHTXLUHG��)RU�WKH�DFWLYDWLRQ�FDVH��D�UHODWLRQ�RI�WKHVH�LQWHUQDO�VLJQDOV�LV�

± ,17B6,*B$&7�5HTXHVW� �SDUDPHWHUV�� ±� 7KH� SODQH� PDQDJHPHQW� UHTXHVWV� IRU� WKH� DFWLYDWLRQ� RI� WKH
SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQV��3DUDPHWHUV�DUH�OHIW�IRU�IXUWKHU�VWXG\�

± ,17B6,*B$&7�,QGLFDWLRQ� �SDUDPHWHUV�� ±� 7KH� $70� OD\HU� PDQDJHPHQW� � LQGLFDWHV� WR� WKH� SODQH
PDQDJHPHQW� WKH�DUULYDO�RI�D�UHTXHVW�IRU� WKH�DFWLYDWLRQ�RI�SHUIRUPDQFH�PRQLWRULQJ�IXQFWLRQV��3DUDPHWHUV
DUH�OHIW�IRU�IXUWKHU�VWXG\�
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± ,17B6,*B$&7�5HVSRQVH� �5HVSRQVH�� RWKHUBSDUDPHWHUV�� ±� 7KH� SODQH� PDQDJHPHQW� UHSOLHV� WR� WKH� $70
OD\HU�PDQDJHPHQW��7KH�SDUDPHWHU�UHVSRQVH�LQGLFDWHV�WKH�DFFHSWDQFH��LI�5HVSRQVH�=�2.��RU�UHMHFWLRQ��LI
5HVSRQVH�=�.2��RI�WKH�UHTXHVWHG�DFWLYDWLRQ��2WKHU�SDUDPHWHUV�DUH�IRU�IXUWKHU�VWXG\�

± ,17B6,*B$&7�&RQILUP� �5HVSRQVH�� RWKHUBSDUDPHWHUV�� ±� 7KH�$70� OD\HU�PDQDJHPHQW� FRQILUPV� WR� WKH
SODQH�PDQDJHPHQW�WKH�DFFHSWDQFH��5HVSRQVH�=�2.��RU�UHMHFWLRQ��5HVSRQVH�=�.2��E\�WKH�SHHU�HQWLW\�RI
WKH�UHTXHVWHG�DFWLYDWLRQ��2WKHU�SDUDPHWHUV�DUH�IRU�IXUWKHU�VWXG\�

)RU�WKH�GHDFWLYDWLRQ�FDVH�D�VLPLODU�VHW�RI�LQWHUQDO�VLJQDOV�LV�UHTXLUHG��WKH�QDPHV�RI�WKHVH�LQWHUQDO�VLJQDOV�DUH��

± ,17B6,*B'($&7�5HTXHVW�� ,17B6,*B'($&7�,QGLFDWLRQ�� ,17B6,*B'($&7�5HVSRQVH� DQG
,17B6,*B'($&7�&RQILUP��7KH�PHDQLQJ�RI�HDFK�RQH�RI� WKHVH�VLJQDOV� LV� VLPLODU� WR� WKH�PHDQLQJ�RI� WKH
FRUUHVSRQGLQJ�VLJQDOV�IRU�WKH�DFWLYDWLRQ�FDVH�

([DPSOHV�RI�SURWRFRO�RSHUDWLRQ�IRU�WKH�DFWLYDWLRQ�FDVH�DUH�LQFOXGHG�LQ�WKH�WLPH�IORZ�GLDJUDPV�RI�)LJXUH�%����7KH�ILUVW
WZR�GLDJUDPV� >D�� DQG�E�@�GHVFULEH� WKH� HUURU� IUHH�SURWRFRO�RSHUDWLRQ�PRGH��7KH�QH[W� WKUHH� >F��� G�� DQG�H�@� GHVFULEH� WKH
SURWRFRO�RSHUDWLRQ�ZKHQ�VRPH�HUURUV�DUH�GHWHFWHG��)LQDOO\��WKH�GLDJUDPV�>I���J��DQG�K�@�GHVFULEH�WKH�FROOLVLRQ�FDVH�

6LPLODU�H[DPSOHV�IRU�WKH�GHDFWLYDWLRQ�FDVH�DUH�LQFOXGHG�LQ�)LJXUH�%���

6'/�GLDJUDPV�FRQFHUQHG�ZLWK�WKH�SURSRVHG�SURFHGXUHV�DUH�LQFOXGHG�LQ�)LJXUH�%����,Q�WKH�GLDJUDPV��D�UHIHUHQFH�WR�VRPH
YDULDEOHV�LV�PDGH��7KH�PHDQLQJ�RI�HDFK�RI�WKHVH�YDULDEOHV�LV�

7� 7KLV�FRQVWDQW�LV�XVHG�WR�LQLWLDOL]H�WKH�WLPHUB��ZKHQ�LW� LV�VWDUWHG��7��LV� WKH�PLQLPXP�ZDLWLQJ�WLPH�IRU� WKH
UHVSRQVH� IURP� WKH� SHHU� HQWLW\� �LQ� FDVH� RI� UHFHLYLQJ� D� UHTXHVW� WR� DFWLYDWH� WKH� SHUIRUPDQFH� PRQLWRULQJ
SURFHVV�IURP�V\VWHP�PDQDJHPHQW���7KH�YDOXH�RI�7��LV�≥���VHFRQGV��7KLV�YDOXH�LV�JUHDWHU�WKDQ�WKH�URXQG
WULS� GHOD\� SOXV� WKH� SURFHVVLQJ� WLPH� �ZKRVH� PD[LPXP� YDOXH� LV� 7��� DW� WKH� SHHU� HQWLW\� WR� JHQHUDWH� WKH
FRUUHVSRQGLQJ�UHVSRQVH���,Q�FDVH�RI�PHVVDJH�ORVV��WKLV�FRQVWDQW�DOVR�LQGLFDWHV�WKH�HODSVHG�WLPH�EHWZHHQ�WKH
JHQHUDWLRQ�RI�WZR�FRQVHFXWLYH�DFWLYDWHB30�PHVVDJHV�

7� 7KLV�FRQVWDQW�LV�XVHG�WR�LQLWLDOL]H�WKH�WLPHUB��ZKHQ�LW� LV�VWDUWHG��7��LV� WKH�PLQLPXP�ZDLWLQJ�WLPH�IRU� WKH
UHVSRQVH�IURP�WKH�V\VWHP�PDQDJHPHQW� �LQ�FDVH�RI� UHFHLYLQJ�DQ�DFWLYDWHB30�PHVVDJH���7KH�YDOXH�RI�7�
LV�≤���VHFRQGV�

7� 7KLV�FRQVWDQW�LV�XVHG�WR�LQLWLDOL]H�WKH�WLPHUB��ZKHQ�LW� LV�VWDUWHG��7��LV� WKH�PLQLPXP�ZDLWLQJ�WLPH�IRU� WKH
UHVSRQVH� IURP� WKH� SHHU� HQWLW\� �LQ� FDVH� RI� UHFHLYLQJ� D� UHTXHVW� WR� GHDFWLYDWH� WKH� SHUIRUPDQFH�PRQLWRULQJ
SURFHVV�IURP�V\VWHP�PDQDJHPHQW���7KH�YDOXH�RI�7��LV�≥���VHFRQGV��7KLV�YDOXH�LV�JUHDWHU�WKDQ�WKH�URXQG
WULS�GHOD\�SOXV� WKH�SURFHVVLQJ� WLPH�DW� WKH�SHHU�HQWLW\� WR�JHQHUDWH� WKH�FRUUHVSRQGLQJ� UHVSRQVH�� ,Q�FDVH�RI
PHVVDJH� ORVV�� WKLV� FRQVWDQW� DOVR� LQGLFDWHV� WKH� HODSVHG� WLPH� EHWZHHQ� WKH� JHQHUDWLRQ� RI� WZR� FRQVHFXWLYH
GHDFWLYDWHB30�PHVVDJHV�

&7� 7KLV�FRQVWDQW�LV�XVHG�WR�LQLWLDOL]H�WKH�FRXQWHUB��ZKHQ�LW�LV�VWDUWHG��&7��LV�WKH�PD[LPXP�QXPEHU�RI�DWWHPSWV
WR�VHQG�DFWLYDWHB30�PHVVDJHV��&7��≥���

&7� 7KLV�FRQVWDQW�LV�XVHG�WR�LQLWLDOL]H�WKH�FRXQWHUB��ZKHQ�LW�LV�VWDUWHG��&7��LV�WKH�PD[LPXP�QXPEHU�RI�DWWHPSWV
WR�VHQG�GHDFWLYDWHB30�PHVVDJHV��&7��≥���

7LPHUB� 7KLV� YDULDEOH� UHSUHVHQWV� WKH� UHPDLQLQJ� WLPH� RI� D� 7�� WLPH� LQWHUYDO�� 7KLV� WLPHU� LV� XVHG� ZKHQ� WKH
DFWLYDWLRQ�GHDFWLYDWLRQ�SURFHVV�LV�LQ�ZDLW�DFWLYDWH�FRQILUP�VWDWH�

7LPHUB� 7KLV� YDULDEOH� UHSUHVHQWV� WKH� UHPDLQLQJ� WLPH� RI� D� 7�� WLPH� LQWHUYDO�� 7KLV� WLPHU� LV� XVHG� ZKHQ� WKH
DFWLYDWLRQ�GHDFWLYDWLRQ�SURFHVV�LV�LQ�ZDLW�DFWLYDWH�UHVSRQVH�VWDWH�

7LPHUB� 7KLV� YDULDEOH� UHSUHVHQWV� WKH� UHPDLQLQJ� WLPH� RI� D� 7�� WLPH� LQWHUYDO�� 7KLV� WLPHU� LV� XVHG� ZKHQ� WKH
DFWLYDWLRQ�GHDFWLYDWLRQ�SURFHVV�LV�LQ�ZDLW�GHDFWLYDWH�FRQILUP�VWDWH�

&RXQWHUB� 7KLV� YDULDEOH� UHSUHVHQWV� WKH� QXPEHU� RI� DWWHPSWV� WR� VHQG� DFWLYDWHB30� ZKHQ� WKH� DFWLYDWLRQ�GHDFWLYDWLRQ
SURFHVV�LV�LQ�ZDLW�DFWLYDWH�FRQILUP�VWDWH�



6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ

5HFRPPHQGDWLRQ�,����������������������6XSHUVHGHG�E\�D�PRUH�UHFHQW�YHUVLRQ ��
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)LQDOO\��WKH�NH\�V\PEROV�XVHG�IRU�WKH�6'/���GLDJUDPV�DUH�LQFOXGHG�LQ�)LJXUH�%���

7�����������G��

6WDWH

6LJQDO�UHFHSWLRQ

6LJQDO�JHQHUDWLRQ

7HVW

,QWHUQDO�VLJQDO�JHQHUDWLRQ

,QWHUQDO�VLJQDO�UHFHSWLRQ

&RPPHQW

),*85(��%���,����

.H\V�XVHG�LQ�WKH�6'/�GLDJUDPV

),*85(��%���,�������>'��@� 

:KLOH�WKH�DFWLYDWLRQ�GHDFWLYDWLRQ�SURFHGXUH�LV�LQ�UHDG\�VWDWH��WKH�IROORZLQJ�RSHUDWLRQV�WDNH�SODFH�>VHH�)LJXUH�%����VKHHW��
RI���@�

�� 8SRQ�UHFHLYLQJ�DQ�DFWLYDWHB30�±�6HQG�D�30�DFWLYDWLRQ�UHTXHVW� LQGLFDWLRQ� WR�V\VWHP�PDQDJHPHQW��VWDUW
WKH�WLPHUB���DQG�JR�WR�ZDLW�DFWLYDWH�UHVSRQVH�VWDWH�

�� 8SRQ�UHFHLYLQJ�D�30�DFWLYDWLRQ�UHTXHVW�IURP�V\VWHP�PDQDJHPHQW�±�6WDUW�WKH�7LPHUB���VHQG�WR�SHHU�HQWLW\
DFWLYDWHB30� ZLWK� D� FRUUHODWLRQBWDJ�� GLUHFWLRQ� DQG� EORFNBVL]H� FRQYH\HG� IURP� V\VWHP� PDQDJHPHQW�� VHW
FRXQWHUB��WR����DQG�JR�WR�ZDLW�DFWLYDWH�FRQILUP�VWDWH�

�� 8SRQ� UHFHLYLQJ�D�GHDFWLYDWHB30�±�6HQG� WR� SHHU� HQWLW\�30BGHDFWLYDWLRQBFRQILUPHG�� DQG� VWD\� LQ�5HDG\
VWDWH�

:KLOH� WKH� DFWLYDWLRQ�GHDFWLYDWLRQ� SURFHGXUH� LV� LQ� ZDLW�DFWLYDWH�UHVSRQVH� VWDWH�� WKH� IROORZLQJ� RSHUDWLRQV� WDNH� SODFH
>VHH�)LJXUH�%����VKHHW���RI���@�

�� ,I� V\VWHP�PDQDJHPHQW� UHMHFWV� WKLV� UHTXHVW� RU� WKH� WLPHUB�� H[SLUHG� ±� 6WRS� WLPHUB��� VHQG� WR� SHHU� HQWLW\
30BDFWLYDWLRQBGHQLHG��DQG�JR�WR�5HDG\�VWDWH�

�� ,I�V\VWHP�PDQDJHPHQW�DFFHSWV�WKLV�UHTXHVW�±�6WRS�WLPHUB���VHQG�WR�SHHU�HQWLW\�30BDFWLYDWLRQBFRQILUPHG�
DFWLYDWH�WKH�SHUIRUPDQFH�PRQLWRULQJ�SURFHVV��DQG�JR�WR�DFWLYH�VWDWH�

_______________
�� ,Q� WKH� LQWHUQDO� VLJQDOV� DUH� DOVR� LQFOXGHG� WKH� WLPHUV� SUHYLRXVO\� UHIHUHQFHG�� 5HPDLQGHU� VLJQDOV� DUH� UHODWHG� ZLWK� WKH� SHHU� HQWLW\

FRPPXQLFDWLRQ�
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:KLOH� WKH� DFWLYDWLRQ�GHDFWLYDWLRQ� SURFHGXUH� LV� LQ� ZDLW�DFWLYDWH�FRQILUP� VWDWH�� WKH� IROORZLQJ� RSHUDWLRQV� WDNH� SODFH
>VHH�)LJXUH�%����VKHHW���RI���@�

�� 8SRQ� UHFHLYLQJ� D� 30BDFWLYDWLRQBFRQILUPHG� ±� 6WRS� WKH� WLPHUB��� DFWLYDWH� WKH� SHUIRUPDQFH� PRQLWRULQJ
SURFHVV��VHQG�30�DFWLYDWLRQ�VXFFHVV�FRQILUPDWLRQ�WR�V\VWHP�PDQDJHPHQW��DQG�JR�WR�DFWLYH�VWDWH�

�� 8SRQ�UHFHLYLQJ�D�30BDFWLYDWLRQBGHQLHG�RU�DQ�DFWLYDWHB30��RU�XSRQ�H[SLUDWLRQ�RI�WLPHUB��DQG�FRXQWHUB�
LV� JUHDWHU� WKDQ� RU� HTXDO� WR� &7�� ±� 6WRS� WLPHUB��� VHQG� D� 30� DFWLYDWLRQ�IDLOXUH� LQGLFDWLRQ� WR� V\VWHP
PDQDJHPHQW��DQG�JR�WR�UHDG\�VWDWH�

�� 8SRQ�H[SLUDWLRQ�RI�WKH�WLPHUB���7��WLPH�SHULRG��DQG�FRXQWHUB��LV�OHVV�WKDQ�&7��±�,QFUHPHQW�FRXQWHUB�
E\����VWDUW� WKH� WLPHUB���VHQG�WR�SHHU�HQWLW\�DFWLYDWHB30�ZLWK�D�FRUUHODWLRQBWDJ��GLUHFWLRQ�DQG�EORFNBVL]H
FRQYH\HG�IURP�V\VWHP�PDQDJHPHQW��DQG�VWD\�LQ�ZDLW�DFWLYDWH�FRQILUP�VWDWH�

:KLOH�WKH�DFWLYDWLRQ�GHDFWLYDWLRQ�SURFHGXUH�LV�LQ�DFWLYH�VWDWH��WKH�IROORZLQJ�RSHUDWLRQV�WDNH�SODFH�>VHH�)LJXUH�%����VKHHW��
RI���@�

�� 8SRQ� UHFHLYLQJ� D� 30� GHDFWLYDWLRQ� UHTXHVW� IURP� V\VWHP� PDQDJHPHQW� ±� 6HQG� GHDFWLYDWHB30� ZLWK� D
FRUUHODWLRQBWDJ�DQG�GLUHFWLRQ�FRQYH\HG�IURP�V\VWHP�PDQDJHPHQW��VWDUW�WKH�WLPHUB���VHW�FRXQWHUB��WR���DQG
JR�WR�ZDLW�GHDFWLYDWH�FRQILUP�VWDWH�

��� 8SRQ� UHFHLYLQJ� D� GHDFWLYDWHB30�±� 6HQG� D� 30� GHDFWLYDWLRQ� UHTXHVW� LQGLFDWLRQ� WR� V\VWHP�PDQDJHPHQW�
VHQG�WR�SHHU�HQWLW\�30BGHDFWLYDWLRQBFRQILUPHG��DQG�JR�WR�UHDG\�VWDWH�

��� 8SRQ�UHFHLYLQJ�DQ�DFWLYDWHB30�±�6HQG�WR�SHHU�HQWLW\�30BDFWLYDWLRQBFRQILUPHG��DQG�VWD\�LQ�DFWLYH�VWDWH�

:KLOH� WKH� DFWLYDWLRQ�GHDFWLYDWLRQ� SURFHGXUH� LV� LQ� ZDLW�GHDFWLYDWH�FRQILUP� VWDWH�� WKH� IROORZLQJ� RSHUDWLRQV� WDNH� SODFH
>VHH�)LJXUH�%����VKHHW���RI���@�

��� 8SRQ�UHFHLYLQJ�D�30BGHDFWLYDWLRQBFRQILUPHG��D�GHDFWLYDWHB30��RU�LI�WLPHUB��LV�H[SLUHG�DQG�LI�FRXQWHUB�
LV�JUHDWHU�WKDQ�RU�HTXDO�WR�&7��±�6WRS�WKH�WLPHUB���VHQG�30�GHDFWLYDWLRQ�VXFFHVV�FRQILUPDWLRQ�WR�V\VWHP
PDQDJHPHQW��GHDFWLYDWH�WKH�SHUIRUPDQFH�PRQLWRULQJ�SURFHVV��DQG�JR�WR�UHDG\�VWDWH�

��� 8SRQ�H[SLUDWLRQ�RI�WKH�WLPHUB���7��WLPH�SHULRG��DQG�FRXQWHUB��LV�OHVV�WKDQ�&7��±�,QFUHPHQW�FRXQWHUB�
E\����VWDUW�WKH�WLPHUB���VHQG�WR�SHHU�HQWLW\�GHDFWLYDWHB30�ZLWK�D�FRUUHODWLRQBWDJ�DQG�GLUHFWLRQ�FRQYH\HG
IURP�V\VWHP�PDQDJHPHQW�DQG�VWD\�LQ�ZDLW�DFWLYDWH�FRQILUP�VWDWH�
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