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3XUVXDQW�WR�WKH�(76,�,35�3ROLF\��QR�LQYHVWLJDWLRQ��LQFOXGLQJ�,35�VHDUFKHV��KDV�EHHQ�FDUULHG�RXW�E\�(76,��1R�JXDUDQWHH
FDQ�EH�JLYHQ�DV�WR�WKH�H[LVWHQFH�RI�RWKHU�,35V�QRW�UHIHUHQFHG�LQ�65����������RU�WKH�XSGDWHV�RQ�WKH�(76,�:HE�VHUYHU�
ZKLFK�DUH��RU�PD\�EH��RU�PD\�EHFRPH��HVVHQWLDO�WR�WKH�SUHVHQW�GRFXPHQW�

)RUHZRUG
7KLV�(XURSHDQ�6WDQGDUG��7HOHFRPPXQLFDWLRQV�VHULHV��KDV�EHHQ�SURGXFHG�E\�(76,�7HFKQLFDO�&RPPLWWHH�7UDQVPLVVLRQ
DQG�0XOWLSOH[LQJ��70��
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'DWH�RI�ODWHVW�DQQRXQFHPHQW�RI�WKLV�(1��GRD�� ���1RYHPEHU�����
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RU�HQGRUVHPHQW�RI�WKLV�(1��GRS�H�� ���0D\�����
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7KH� SUHVHQW� GRFXPHQW� VSHFLILHV� WKH� PLQLPXP� SHUIRUPDQFH� SDUDPHWHUV� IRU� WHUUHVWULDO� IL[HG� VHUYLFH� GLJLWDO� UDGLR
FRPPXQLFDWLRQV�HTXLSPHQWV�RSHUDWLQJ�LQ�WKH����*+]�����*+]�DQG����*+]�IUHTXHQF\�EDQGV�

'LJLWDO�5DGLR�5HOD\�6\VWHPV��'556��DUH�XVHG�IRU�SRLQW�WR�SRLQW�FRQQHFWLRQV�LQ�ORFDO��UHJLRQDO�DQG�QDWLRQDO�QHWZRUNV�DW
GDWD�UDWHV�EHWZHHQ���0ELW�V�DQG����0ELW�V�

$V�KDUPRQL]HG�FKDQQHO�VSDFLQJV�ORZHU�WKDQ�������0+]�DUH�QRW�DYDLODEOH�LQ�WKH����*+]�IUHTXHQF\�EDQG�DW�WKH�GUDIWLQJ
GDWH�RI�WKH�SUHVHQW�GRFXPHQW��FDSDFLWLHV�ORZHU�WKDQ���[���0ELW�V�DUH�FRQVHTXHQWO\�QRW�FRQVLGHUHG�LQ�WKLV�IUHTXHQF\�EDQG�
+RZHYHU� WKH�SUHVHQW�GRFXPHQW�FDQ�EH�FRQVLGHUHG� DV� D�JXLGHOLQH�ZKHQ�QDWLRQDO� IUHTXHQF\�SODQV�EDVHG�RQ�D�����0+]
FKDQQHO�VSDFLQJ�H[LVW�

6\VWHPV�FRQVLGHUHG�LQ�WKH�SUHVHQW�GRFXPHQW�DUH�DEOH�WR�UHVSHFW�,78�5�5HFRPPHQGDWLRQ�QDWLRQDO�RU�LQWHUQDWLRQDO�JUDGH
SHUIRUPDQFH�REMHFWLYHV��L�H��,78�5�5HFRPPHQGDWLRQV�)��������>�@�IRU�QDWLRQDO��,78�5�5HFRPPHQGDWLRQ�)��������>�@
IRU� LQWHUQDWLRQDO� DQG� ,78�7� 5HFRPPHQGDWLRQ� *�����>��@�� 0D[LPXP� KRS� OHQJWKV� RI� DERXW� ��� NP� DUH� QRUPDOO\
DFKLHYDEOH�DFFRUGLQJ�WR�WKH�FRQVLGHUHG�IUHTXHQF\�EDQGV�

7KH�SDUDPHWHUV�WR�EH�VSHFLILHG�IDOO�LQWR�WZR�FDWHJRULHV�

D� WKRVH�WKDW�DUH�UHTXLUHG�WR�SURYLGH�FRPSDWLELOLW\�EHWZHHQ�FKDQQHOV�IURP�GLIIHUHQW�VRXUFHV�RI�HTXLSPHQW�RQ�WKH
VDPH�URXWH��FRQQHFWHG�HLWKHU�WR�

� VHSDUDWH�DQWHQQDV��RU�WR

� VHSDUDWH�SRODUL]DWLRQV�RI�WKH�VDPH�DQWHQQD�

E� SDUDPHWHUV�GHILQLQJ�WKH�WUDQVPLVVLRQ�TXDOLW\�RI�WKH�SURSRVHG�V\VWHP�

7KH� SUHVHQW� GRFXPHQW� GHDOV� ZLWK� 5DGLR� )UHTXHQF\� �5)�� DQG� EDVHEDQG� FKDUDFWHULVWLFV� UHOHYDQW� WR� ORZ� DQG� PHGLXP
FDSDFLW\� 3OHVLRFKURQRXV� 'LJLWDO� +LHUDUFK\� �3'+�� WUDQVPLVVLRQ�� $QWHQQD�IHHGHU� V\VWHP� UHTXLUHPHQWV� DUH� FRYHUHG� LQ
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$V� WKH�PD[LPXP� WUDQVPLVVLRQ� UDWH� LQ� D� JLYHQ� EDQGZLGWK� GHSHQGV� RQ� V\VWHP� VSHFWUDO�HIILFLHQF\�� GLIIHUHQW� FODVVHV� DUH
GHILQHG�

&ODVV����HTXLSPHQW�EDVHG�RQ�D�PLQLPXP���VWDWH�PRGXODWLRQ�VFKHPH��H�J����)6.����4$0��RU�HTXLYDOHQW��

&ODVV����HTXLSPHQW�EDVHG�RQ�D�PLQLPXP����VWDWH�PRGXODWLRQ�VFKHPH��H�J�����4$0��RU�HTXLYDOHQW��

6DIHW\�DVSHFWV�DUH�RXWVLGH�WKH�PDQGDWH�RI�(76,�DQG�WKH\�DUH�QRW�FRQVLGHUHG�LQ�WKH�SUHVHQW�GRFXPHQW�

� 5HIHUHQFHV
7KH�IROORZLQJ�GRFXPHQWV�FRQWDLQ�SURYLVLRQV�ZKLFK��WKURXJK�UHIHUHQFH�LQ�WKLV�WH[W��FRQVWLWXWH�SURYLVLRQV�RI�WKH�SUHVHQW
GRFXPHQW�

� 5HIHUHQFHV�DUH�HLWKHU�VSHFLILF��LGHQWLILHG�E\�GDWH�RI�SXEOLFDWLRQ��HGLWLRQ�QXPEHU��YHUVLRQ�QXPEHU��HWF���RU
QRQ�VSHFLILF�

� )RU�D�VSHFLILF�UHIHUHQFH��VXEVHTXHQW�UHYLVLRQV�GR�QRW�DSSO\�

� )RU�D�QRQ�VSHFLILF�UHIHUHQFH��WKH�ODWHVW�YHUVLRQ�DSSOLHV�

� $�QRQ�VSHFLILF�UHIHUHQFH�WR�DQ�(76�VKDOO�DOVR�EH�WDNHQ�WR�UHIHU�WR�ODWHU�YHUVLRQV�SXEOLVKHG�DV�DQ�(1�ZLWK�WKH�VDPH
QXPEHU�

>�@ ,78�5�5HFRPPHQGDWLRQ�)���������5DGLR�IUHTXHQF\�FKDQQHO�DUUDQJHPHQWV�IRU�UDGLR�UHOD\�V\VWHPV
RSHUDWLQJ�LQ�WKH����*+]�IUHTXHQF\�EDQG��

>�@ ,78�5�5HFRPPHQGDWLRQ�)���������5DGLR�IUHTXHQF\�FKDQQHO�DUUDQJHPHQWV�EDVHG�RQ�D
KRPRJHQHRXV�SDWWHUQ�IRU�UDGLR�UHOD\�V\VWHPV�RSHUDWLQJ�LQ�WKH���*+]�EDQG��
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>�@ ,78�5�5HFRPPHQGDWLRQ�)���������5DGLR�IUHTXHQF\�FKDQQHO�DUUDQJHPHQWV�IRU�UDGLR�UHOD\�V\VWHPV
RSHUDWLQJ�LQ�WKH����*+]�IUHTXHQF\�EDQG��

>�@ (76���������������(TXLSPHQW�(QJLQHHULQJ��((���(QYLURQPHQWDO�FRQGLWLRQV�DQG�HQYLURQPHQWDO
WHVWV�IRU�WHOHFRPPXQLFDWLRQV�HTXLSPHQW��3DUW������&ODVVLILFDWLRQ�RI�HQYLURQPHQWDO�FRQGLWLRQV�
7DQVSRUWDWLRQ��

>�@ (76�������������(TXLSPHQW�(QJLQHHULQJ��((���3RZHU�VXSSO\�LQWHUIDFH�DW�WKH�LQSXW�WR
WHOHFRPPXQLFDWLRQV�HTXLSPHQW��3DUW����2SHUDWHG�E\�DOWHUQDWLQJ�FXUUHQW��DF��GHULYHG�IURP�GLUHFW
FXUUHQW��GF��VRXUFHV��

>�@ (76�������������(TXLSPHQW�(QJLQHHULQJ��((���3RZHU�VXSSO\�LQWHUIDFH�DW�WKH�LQSXW�WR
WHOHFRPPXQLFDWLRQV�HTXLSPHQW��3DUW����2SHUDWHG�E\�GLUHFW�FXUUHQW��GF���

>�@ ,78�7�5HFRPPHQGDWLRQ�*��������������3K\VLFDO�HOHFWULFDO�FKDUDFWHULVWLFV�RI�KLHUDUFKLFDO�GLJLWDO
LQWHUIDFHV��

>�@ ,78�5�5HFRPPHQGDWLRQ�)����������(UURU�SHUIRUPDQFH�REMHFWLYHV�IRU�FRQVWDQW�ELW�UDWH�GLJLWDO�SDWK
DW�RU�DERYH�WKH�SULPDU\�UDWH�FDUULHG�E\�GLJLWDO�UDGLR�UHOD\�V\VWHPV�ZKLFK�PD\�IRUP�SDUW�RI�WKH
LQWHUQDWLRQDO�SRUWLRQ�RI�D��������NP�K\SRWKHWKLFDO�UHIHUHQFH�SDWK��

>�@ ,78�5�5HFRPPHQGDWLRQ�)����������(UURU�SHUIRUPDQFH�REMHFWLYHV�IRU�FRQVWDQW�ELW�UDWH�GLJLWDO�SDWKV
DW�RU�DERYH�WKH�SULPDU\�UDWH�FDUULHG�E\�GLJLWDO�UDGLR�UHOD\�V\VWHPV�ZKLFK�PD\�IRUP�SDUW�RU�DOO�RI�WKH
QDWLRQDO�SRUWLRQ�RI�D��������NP�K\SRWKHWLFDO�UHIHUHQFH�SDWK��

>��@ ,78�7�5HFRPPHQGDWLRQ�*��������������3URWRFRO�VXLWHV�IRU�4�LQWHUIDFHV�IRU�PDQDJHPHQW�RI
WUDQVPLVVLRQ�V\VWHPV��

>��@ ,78�7�5HFRPPHQGDWLRQ�*��������������(UURU�SHUIRUPDQFH�SDUDPHWHUV�DQG�REMHFWLYHV�IRU
LQWHUQDWLRQDO��FRQVWDQW�ELW�UDWH�GLJLWDO�SDWKV�DW�RU�DERYH�WKH�SULPDU\�UDWH��

>��@ (76�����������5DGLR�(TXLSPHQW�DQG�6\VWHPV��5(6���(OHFWUR0DJQHWLF�&RPSDWLELOLW\��(0&�
VWDQGDUG�IRU�GLJLWDO�IL[HG�UDGLR�OLQNV�DQG�DQFLOODU\�HTXLSPHQW�ZLWK�GDWD�UDWHV�DW�DURXQG���0ELW�V�DQG
DERYH��

>��@ ,78�5�5HFRPPHQGDWLRQ�)��������&KDUDFWHULVWLFV�RI�GLJLWDO�UDGLR�UHOD\�V\VWHPV�EHORZ�DERXW
���*+]��

>��@ ,78�5�5HFRPPHQGDWLRQ�)��������&KDUDFWHULVWLFV�RI�UDGLR�UHOD\�V\VWHPV�RSHUDWLQJ�LQ�IUHTXHQF\
EDQGV�DERYH�DERXW����*+]��

>��@ &(37�(5&�5HFRPPHQGDWLRQ�7�5���������+DUPRQLVHG�UDGLR�IUHTXHQF\�FKDQQHO�DUUDQJHPHQWV�IRU
DQDORJXH�DQG�GLJLWDO�WHUUHVWULDO�IL[HG�V\VWHPV�RSHUDWLQJ�LQ�WKH�EDQG�������*+]�WR�������*+]��

>��@ &(37�(5&�5HFRPPHQGDWLRQ�7�5���������+DUPRQLVHG�UDGLR�IUHTXHQF\�FKDQQHO�DUUDQJHPHQWV
GLJLWDO�WHUUHVWULDO�IL[HG�V\VWHPV�RSHUDWLQJ�LQ�WKH�EDQGV������WR�������*+]�SDLUHG�ZLWK�������WR
������*+]��

>��@ &(37�(5&�5HFRPPHQGDWLRQ�7�5���������+DUPRQLVHG�UDGLR�IUHTXHQF\�FKDQQHO�DUUDQJHPHQWV�IRU
GLJLWDO�WHUUHVWULDO�IL[HG�V\VWHPV�RSHUDWLQJ�LQ�WKH�EDQG������*+]�WR������*+]��

>��@ (76�����������)L[HG�5DGLR�6\VWHPV��3RLQW�WR�3RLQW�$QWHQQDV��$QWHQQDV�IRU�SRLQW�WR�SRLQW�IL[HG
UDGLR�V\VWHPV�RSHUDWLQJ�LQ�WKH�IUHTXHQF\�EDQG���*+]�WR����*+]��

>��@ ,78�5�5HFRPPHQGDWLRQ�60���������6SXULRXV�HPLVVLRQV��

>��@ ,78�5�5HFRPPHQGDWLRQ�)����������%DQGZLGWKV�DQG�XQZDQWHG�HPLVVLRQV�RI�GLJLWDO�UDGLR�UHOD\
V\VWHPV��

>��@ ,78�5�5HFRPPHQGDWLRQ�)���������&RQVLGHUDWLRQV�LQ�WKH�GHYHORSPHQW�RI�FULWHULD�IRU�VKDULQJ
EHWZHHQ�WKH�WHUUHVWULDO�IL[HG�VHUYLFH�DQG�RWKHU�VHUYLFHV��

>��@ ,(&���������)ODQJHV�IRU�ZDYHJXLGHV��

>��@ &(37�(5&�5HFRPPHQGDWLRQ���������6SXULRXV�HPLVVLRQV��
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� 6\PEROV�DQG�DEEUHYLDWLRQV

��� 6\PEROV
)RU�WKH�SXUSRVHV�RI�WKH�SUHVHQW�GRFXPHQW��WKH�IROORZLQJ�V\PEROV�DSSO\�

G% GHFLEHO
G%P GHFLEHO�UHODWLYH�WR���P:
*+] *LJD+HUW]
NJ NLORJUDPPH
N+] NLOR+HUW]
NP NLORPHWUH
0ELW�V 0HJD�ELWV�SHU�VHFRQG
0+] 0HJD+HUW]
SSP SDUWV�SHU�PLOOLRQ
QV QDQRVHFRQG

��� $EEUHYLDWLRQV
)RU�WKH�SXUSRVHV�RI�WKH�SUHVHQW�GRFXPHQW��WKH�IROORZLQJ�DEEUHYLDWLRQV�DSSO\�

$73& $XWRPDWLF�7UDQVPLW�3RZHU�&RQWURO
%(5 %LW�(UURU�5DWLR
&�, &DUULHU�WR�,QWHUIHUHQFH�UDWLR
&6 &KDQQHO�6HSDUDWLRQ
&: &RQWLQXRXV�:DYH
)F FXW�RII�)UHTXHQF\
)6. )UHTXHQF\�6KLIW�.H\LQJ
,) ,QWHUPHGLDWH�)UHTXHQF\
1)' 1HW�)LOWHU�'LVFULPLQDWLRQ
3'+ 3OHVLRFKURQRXV�'LJLWDO�+LHUDUFK\
4$0 4XDGUDWXUH�$PSOLWXGH�0RGXODWLRQ
5) 5DGLR�)UHTXHQF\
56/ 5HFHLYH�6LJQDO�/HYHO
7%%5 %DFNJURXQG�%LW�(UURU�5DWLR
701 7HOHFRPPXQLFDWLRQV�0DQDJHPHQW�1HWZRUN
7; 7UDQVPLW

� *HQHUDO�FKDUDFWHULVWLFV

��� )UHTXHQF\�EDQGV�DQG�FKDQQHO�DUUDQJHPHQWV

����� &KDQQHO�SODQV

7KH�V\VWHPV�DUH�UHTXLUHG�WR�RSHUDWH�LQ�WKH����*+]�����*+]�RU����*+]�IUHTXHQF\�EDQGV�

7KHVH�FKDQQHO�SODQV�EDVHG�RQ�D�����0+]�KRPRJHQHRXV�FKDQQHO�SDWWHUQ�XVLQJ�YHUWLFDO�DQG�KRUL]RQWDO�SRODUL]DWLRQV�VKDOO
EH�LQ�DFFRUGDQFH�ZLWK�WKH�,78�5�5HFRPPHQGDWLRQV�)�������>�@��)�������>�@��������>�@�DQG�WKH�&(37�(5&
5HFRPPHQGDWLRQV�7�5�������>��@��������>��@�DQG�������>��@�

$OO�WKH�*2�FKDQQHOV�VKDOO�EH�LQ�RQH�IUHTXHQF\�KDOI�EDQG�DQG�DOO�WKH�5(7851�FKDQQHOV�LQ�WKH�RWKHU�KDOI�EDQG�
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����� &KDQQHO�6SDFLQJ��&6�

)RU�V\VWHPV�RSHUDWLQJ�RQ�GLIIHUHQW�DQWHQQDV�RU�GLIIHUHQW�SRODUL]DWLRQ�RI�WKH�VDPH�DQWHQQD��RQ�WKH�VDPH�URXWH�

7DEOH��D��&KDQQHO�VSDFLQJV�����*+]�	����*+]�IUHTXHQF\�EDQGV

%LW�UDWH
0ELW�V

��0ELW�V ��[���0ELW�V ��0ELW�V ��[���0ELW�V ���0ELW�V ��[����0ELW�V

&KDQQHO &ODVV�� �����0+] ����0+] ��0+] ���0+] ���0+] �
6SDFLQJ &ODVV�� � �����0+] ����0+] ��0+] ���0+] ���0+]

127(� Q�[���0ELW�V�DQG�Q�[���0ELW�V�ELW�UDWHV�PD\�EH�XVHG�ZKHUH�DSSURSULDWH�

7DEOH��E��&KDQQHO�VSDFLQJV�����*+]�IUHTXHQF\�EDQG

%LW�5DWH�0ELW�V ��[���0ELW�V ���0ELW�V ��[����0ELW�V
&KDQQHO &ODVV�� ������0+] �����0+] �
6SDFLQJ &ODVV�� � ������0+] �����0+]

127(� Q�[���0ELW�V�DQG�Q�[���0ELW�V�ELW�UDWHV�PD\�EH�XVHG�ZKHUH�DSSURSULDWH�

��� &RPSDWLELOLW\�UHTXLUHPHQWV�EHWZHHQ�V\VWHPV
7KHUH�VKDOO�EH�QR�UHTXLUHPHQW�WR�RSHUDWH�WUDQVPLWWLQJ�HTXLSPHQW�IURP�RQH�PDQXIDFWXUHU�ZLWK�UHFHLYLQJ�HTXLSPHQW�IURP
DQRWKHU�

'LIIHUHQW� PDQXIDFWXUHU� HTXLSPHQW� PD\� EH� XVHG� RQ� GLIIHUHQW� SRODUL]DWLRQ� RI� RQH� DQWHQQD� EXW�� WKHUH� VKDOO� EH� QR
UHTXLUHPHQW�WR�PXOWLSOH[�GLIIHUHQW�PDQXIDFWXUHU
V�HTXLSPHQW�RQ�WKH�VDPH�SRODUL]DWLRQ�RI�WKH�VDPH�DQWHQQD�

��� 3HUIRUPDQFH�DQG�DYDLODELOLW\�UHTXLUHPHQWV
(TXLSPHQWV� VKDOO� EH� GHVLJQHG� LQ� RUGHU� WR� PHHW� QHWZRUN� SHUIRUPDQFH� DQG� DYDLODELOLW\� UHTXLUHPHQWV� IRUHVHHQ� E\
,78�7�5HFRPPHQGDWLRQ� *�����>��@�� IROORZLQJ� WKH� FULWHULD� UHSRUWHG� LQ� ,78�5� 5HFRPPHQGDWLRQV� )��������>�@� DQG
)��������>�@�IRU�LQWHUQDWLRQDO�DQG�QDWLRQDO�SRUWLRQV�RI�WKH�GLJLWDO�FRQQHFWLRQ��7KH�LPSOLFDWLRQ�RI�WKH�OLQN�GHVLJQ�RQ�WKH
SHUIRUPDQFH� LV� UHFRJQL]HG� DQG� WKH� JHQHUDO� GHVLJQ� FULWHULD� UHSRUWHG� LQ� ,78�5� 5HFRPPHQGDWLRQV� )������ >��@� DQG
)������>��@�VKDOO�EH�DSSOLHG�

��� (QYLURQPHQWDO�FRQGLWLRQV
%RWK�LQGRRU�DQG�SDUWLDOO\�RXWGRRU�LQVWDOODWLRQV�DUH�FRQVLGHUHG�

7KH�HTXLSPHQW� VKDOO� EH� UHTXLUHG� WR�PHHW� WKH� HQYLURQPHQWDO� FRQGLWLRQV� VHW� RXW� LQ�(76�������������>�@�ZKLFK� GHILQHV
ZHDWKHU�SURWHFWHG�DQG�QRQ�ZHDWKHU�SURWHFWHG�ORFDWLRQV��FODVVHV�DQG�WHVW�VHYHULW\�

7KH�PDQXIDFWXUHU�VKDOO�VWDWH�ZKLFK�FODVV�WKH�HTXLSPHQW�LV�GHVLJQHG�WR�ZLWKVWDQG�

����� (TXLSPHQW�ZLWKLQ�ZHDWKHU�SURWHFWHG�ORFDWLRQV��LQGRRU�ORFDWLRQV�

(TXLSPHQW�LQWHQGHG�IRU�RSHUDWLRQ�ZLWKLQ�WHPSHUDWXUH�FRQWUROOHG�ORFDWLRQV�RU�SDUWLDOO\�WHPSHUDWXUH�FRQWUROOHG�ORFDWLRQV
VKDOO�PHHW�WKH�UHTXLUHPHQWV�RI�(76�������������>�@�FODVVHV�����DQG������UHVSHFWLYHO\�

2SWLRQDOO\��WKH�PRUH�VWULQJHQW�UHTXLUHPHQWV�RI�(76�������������>�@�FODVVHV������QRQ�WHPSHUDWXUH�FRQWUROOHG�ORFDWLRQV��
�����VLWHV�ZLWK�KHDW�WUDS��DQG������VKHOWHUHG�ORFDWLRQV��PD\�EH�DSSOLHG�

����� (TXLSPHQW�IRU�QRQ�ZHDWKHU�SURWHFWHG�ORFDWLRQV��RXWGRRU�ORFDWLRQV�

(TXLSPHQW� LQWHQGHG� IRU� RSHUDWLRQ� ZLWKLQ� QRQ�ZHDWKHU� SURWHFWHG� ORFDWLRQV� VKDOO� PHHW� WKH� UHTXLUHPHQWV� RI
(76�������������>�@�FODVVHV�����RU����(�
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&ODVV�����DSSOLHV�WR�PDQ\�(XURSHDQ�FRXQWULHV�DQG�FODVV����(�DSSOLHV�WR�DOO�(XURSHDQ�FRXQWULHV�

)RU� V\VWHPV� VXSSOLHG� ZLWKLQ� D� VSHFLILF� UDGLR� FDELQHW� ZKLFK� JLYHV� IXOO� SURWHFWLRQ� DJDLQVW� SUHFLSLWDWLRQ�� ZLQG�� HWF�
(76�������������>�@�FODVVHV����������DQG�����PD\�DOVR�EH�DSSOLHG�WR�HTXLSPHQW�LQWHQGHG�IRU�RSHUDWLRQ�LQ�QRQ�ZHDWKHU
SURWHFWHG�ORFDWLRQV�

��� (OHFWURPDJQHWLF�FRPSDWLELOLW\�FRQGLWLRQV
(TXLSPHQWV�VKDOO�RSHUDWH�XQGHU�WKH�FRQGLWLRQV�VSHFLILHG�LQ�(76���������>��@�

��� 3RZHU�VXSSO\
7KH� HTXLSPHQW� VKDOO� RSHUDWH� IURP� DQ\� RI� WKH� VHFRQGDU\� VXSSOLHV� ZLWKLQ� WKH� UDQJHV� VSHFLILHG� LQ� (76����������� >�@�
$FFRUGLQJ�WR�WKH�SUHVHQW�GRFXPHQW��WKH�IROORZLQJ�QRPLQDO�YDOXH�DQG�WROHUDQFH�LV�VSHFLILHG�

7DEOH��D��3RZHU�VXSSOLHV������9�'&

)RU����9�'&�QRPLQDO� ������9�'&�WR�����9�'&

$OVR�D�QRPLQDO�YDOXH�RI����9�'&�VKDOO�EH�FRQVLGHUHG��ZLWK�WKH�IROORZLQJ�WROHUDQFH�YDOXH�

7DEOH��E��3RZHU�VXSSOLHV������9�'&

)RU����9�'F�QRPLQDO� ������9�'&�WR�����9�'&

,W�PD\� EH� UHTXLUHG� WR� RSHUDWH� IURP� D� VHFRQGDU\� VXSSO\� DFFRUGLQJ� WR� (76�����������>�@��ZLWK� WKH� IROORZLQJ� QRPLQDO
YDOXHV�DQG�WROHUDQFHV�

7DEOH��F��3RZHU�VXSSOLHV���$&

)RU�����9�$&�QRPLQDO� ����9�$&�WR�����9�$& ���+]�����+]

)RU�'&�V\VWHPV��WKH�SRVLWLYH�SROH�RI�WKH�YROWDJH�VXSSO\�VKDOO�EH�HDUWKHG�DW�WKH�VRXUFH�

$�SULPDU\�VXSSO\�RI�����9�RU������9�'&�RU�����9�$&�ZKLFK�LV�QRW�FRYHUHG�E\�(76���������>�@�PD\�EH�UHTXLUHG�

7DEOH��G��3RZHU�VXSSOLHV���RWKHU

)RU����9�'&�QRPLQDO� �����9�'&�WR�������9�'&
)RU�����9�$&�QRPLQDO� ���9�$&�WR�����9�$& ���+]�����+]

��� 7HOHFRPPXQLFDWLRQV�0DQDJHPHQW�1HWZRUN��701�
UHTXLUHPHQWV

$Q\�701�LQWHUIDFH�VKRXOG�EH�LQ�DFFRUGDQFH�ZLWK�,78�7�5HFRPPHQGDWLRQ�*�����>��@�

��� %ORFN�GLDJUDP
7KH�V\VWHP�EORFN�GLDJUDP�LV�VKRZQ�LQ�ILJXUH����7KH� LQWHUVHFWLRQ�SRLQWV�DUH�IRU�UHIHUHQFH�RQO\�DQG�QRW�QHFHVVDULO\� IRU
PHDVXUHPHQW�SXUSRVHV��QRU�GR�WKH\�LQGLFDWH�D�VSHFLILF�GHVLJQ�VWUXFWXUH�
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Z’ A’ B’ C’ D’

D C B A Z

Transmitter RF Tx Filter Feeder
Branching

Network

Feeder
Branching

Network RF Rx Filter Receiver

127(��� )RU�WKH�SXUSRVH�RI�GHILQLQJ�WKH�PHDVXUHPHQW�SRLQWV��WKH�EUDQFKLQJ�QHWZRUN�GRHV�QRW�LQFOXGH�D�K\EULG�
127(��� 3RLQWV�%�DQG�&��%
�DQG�&
�PD\�FRLQFLGH�

)LJXUH����6\VWHP�EORFN�GLDJUDP

��� 0HFKDQLFDO�VSHFLILFDWLRQV�IRU�5DGLR�)UHTXHQF\��5)�
LQWHUIDFHV

,I�D�ZDYHJXLGH�IODQJH�LV�XVHG�DW�SRLQW�&�&
��WKH�IROORZLQJ�W\SH�VKDOO�EH�XVHG�LQ�DFFRUGDQFH�ZLWK�,(&�������>��@�

7DEOH����5)�ZDYHJXLGH�LQWHUIDFHV

)UHTXHQF\�EDQGV :DYHJXLGH�IODQJH
���*+] 8%5�8'5�3%5�&%5�����RU����
���*+] 8%5�8'5�3%5�&%5����
���*+] 8%5�3%5�&%5����

� %DVHEDQG�FKDUDFWHULVWLFV

��� 3OHVLRFKURQRXV�'LJLWDO�+LHUDUFK\��3'+��LQWHUIDFHV
3'+�LQWHUIDFHV�DW���0ELW�V����0ELW�V�DQG����0ELW�V�VKDOO�FRPSO\�ZLWK�,78�7�5HFRPPHQGDWLRQ�*�����>�@��3DUDPHWHUV
IRU�VHUYLFH�FKDQQHOV�DQG�ZD\VLGH�WUDIILF�FKDQQHOV�DUH�RXWVLGH�WKH�VFRSH�RI�WKH�SUHVHQW�GRFXPHQW�

� 7UDQVPLWWHU�FKDUDFWHULVWLFV

��� 2XWSXW�SRZHU
7KH�PD[LPXP�YDOXH�RI�RXWSXW�SRZHU��UHIHUUHG�WR�SRLQW�&
�VKDOO�QRW�H[FHHG�����G%P�XQGHU�DQ\�FRQGLWLRQV��,I�IRU�SURSHU
RSHUDWLRQ�RI�WKH�V\VWHP��D�ORZHU�WUDQVPLWWHU�RXWSXW�SRZHU�LV�UHTXLUHG��WKHQ�DQ�LQWHUQDO�RU�H[WHUQDO�PHDQV�RI�DGMXVWPHQW
VKDOO�EH�SURYLGHG�

7KH�PD[LPXP�QRPLQDO�YDOXH�VKDOO�EH�GHFODUHG�E\�WKH�PDQXIDFWXUHU�

7KH�WROHUDQFH�YDOXH�DURXQG�WKH�QRPLQDO�RU�VHOHFWHG�YDOXH�RI�RXWSXW�SRZHU�LV����G%�IRU�RXWGRRU�RSHUDWLQJ�V\VWHPV�DQG
���G%�IRU�LQGRRU�RSHUDWLQJ�V\VWHPV�
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����� $XWRPDWLF�7UDQVPLW�3RZHU�&RQWURO��$73&�

$73&�LV�DQ�RSWLRQDO�IHDWXUH�

7KH�$73&�UDQJH�LV�GHILQHG�DV�WKH�SRZHU�LQWHUYDO�IURP�WKH�PD[LPXP��LQFOXGLQJ� WROHUDQFHV��RXWSXW�SRZHU� OHYHO� WR� WKH
ORZHVW�WUDQVPLWWHU�RXWSXW�SRZHU�OHYHO��DW�SRLQW�%
��

,I�LPSOHPHQWHG��WKH�$73&�UDQJH�VKDOO�QRW�EH�OHVV�WKDQ����G%�

127(� )RU�KRS�OHQJWKV�RI�PRUH�WKDQ�DERXW����NP�ZKLFK�DUH�RI�LQWHUHVW�DW�OHDVW�LQ�WKH����*+]�EDQG��DQ�$73&
GHYLFH�ZLWK�D�UDQJH�RI�PRUH�WKDQ����G%�PD\�EH�UHTXLUHG�

(TXLSPHQW�ZLWK�$73&�ZLOO�EH�VXEMHFW�WR�PDQXIDFWXUHU�GHFODUDWLRQ�RI�$73&�UDQJH�DQG�UHODWHG�WROHUDQFHV��7HVWLQJ�VKDOO
EH�FDUULHG�RXW�ZLWK�RXWSXW�SRZHU�OHYHO�FRUUHVSRQGLQJ�WR�

� $73&�VHW�PDQXDOO\�WR�D�IL[HG�YDOXH�IRU�V\VWHP�SHUIRUPDQFH��VHH�FODXVH����

� $73&�VHW�DW�PD[LPXP�SRZHU�IRU�7UDQVPLW��7;��SHUIRUPDQFH��VHH�VXEFODXVHV�����WR������

)XUWKHU�LQIRUPDWLRQ�RQ�$73&�LV�JLYHQ�LQ�DQQH[�$�

��� 5)�VSHFWUXP�PDVNV
7KH�VSHFWUXP�PDVNV� UHODWLYH� WR� VWDQGDUG�FKDQQHO� VSDFLQJV�DUH� VKRZQ� LQ� ILJXUH���DQG� LQ� WDEOH����7KH� UHODWHG�VSHFWUXP
DQDO\VHU�VHWWLQJV�IRU�PHDVXUHPHQW�SXUSRVHV�DUH�VKRZQ�LQ�WDEOH���

7KH�HTXLSPHQW�VKDOO�FRPSO\�ZLWK�WKH�GLJLWDO�5)�SRZHU�VSHFWUXP�PDVN�JLYHQ�LQ�ILJXUH���

7KH� �� G%� OHYHO� VKRZQ� RQ� WKH� VSHFWUXP� PDVNV� UHODWHV� WR� WKH� VSHFWUDO� SRZHU� GHQVLW\� RI� WKH� DFWXDO� FHQWUH� IUHTXHQF\
GLVUHJDUGLQJ�UHVLGXDO�FDUULHU��7KHVH�PDVNV�GR�QRW�LQFOXGH�DQ�DOORZDQFH�IRU�IUHTXHQF\�WROHUDQFH�

,Q�VRPH�SDUWLFXODU�FLUFXPVWDQFHV�DV�PHQWLRQHG�LQ�FODXVH�$����WLJKWHU�VSHFWUXP�PDVNV�DUH�UHTXLUHG�

IR

�

���

���

���

���

��

���

)UHTXHQF\�)URP�IR� �$FWXDO�7UDQVPLWWHU�&DUULHU�)UHTXHQF\�

7UDQVPLWWHU
6SHFWUDO

3RZHU�'HQVLW\

I� I� I� I�

���

���

���

&ODVV��

&ODVV���

I�

>G%@
���

���
���

)LJXUH����/LPLWV�RI�VSHFWUDO�SRZHU�GHQVLW\

5HIHUHQFH�IUHTXHQFLHV�I��WR�I��DUH�UHSRUWHG�LQ�WDEOH���IRU�WKH�FRQVLGHUHG�ELW�UDWH�DQG�FKDQQHO�VSDFLQJV�
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7DEOH����5HIHUHQFH�IUHTXHQFLHV�UHODWLQJ�WR�WKH�FODVV�RI�WKH�HTXLSPHQW�DQG�FKDQQHO�VSDFLQJ

6SHFWUXP
HIILFLHQF\

FODVV

%LW�UDWH
>0ELW�V@

&KDQQHO
VSDFLQJ
>0+]@

I��
>0+]@

I��
>0+]@

I��
>0+]@

I��
>0+]@

I��
>0+]@

� ���� ��� ��� ���� ��� �����
��[�� ��� ��� ��� ��� � ����

� � � ��� ��� ��� �� ����
��[�� ���������� ��� ���� �� �� ��
�� ��������� �� �� �� �� ��

��[�� ���� ��� ��� ���� ��� �����
� � ��� ��� ��� ��� � ����

��[�� � ��� ��� � �� ����
�� ���������� ��� ���� �� �� ��

��[��� ��������� ���� ���� �� �� ��
127(� 9DOXHV�LQ�SDUHQWKHVLV�UHIHU�WR�WKH����*+]�EDQG�

7DEOH����6SHFWUXP�DQDO\VHU�VHWWLQJV�IRU�5)�SRZHU�VSHFWUXP�PHDVXUHPHQWV

&KDQQHO�VSDFLQJ >0+]@ ���� ��� � ��
�������

��
������

&HQWUH�IUHTXHQF\ DFWXDO DFWXDO DFWXDO DFWXDO DFWXDO
6ZHHS�ZLGWK >0+]@ �� �� �� �� ���
6FDQ�WLPH DXWR DXWR DXWR DXWR DXWR

,)�EDQGZLGWK >N+]@ �� �� �� �� ���
9LGHR�EDQGZLGWK >N+]@ ��� ��� ��� ��� ���

��� 6SHFWUDO�OLQHV�DW�V\PERO�UDWH
7KH�SRZHU�OHYHO�RI�VSHFWUDO�OLQHV�DW�D�GLVWDQFH�IURP�WKH�FKDQQHO�FHQWUH�IUHTXHQF\�HTXDO�WR�WKH�V\PERO�UDWH�VKDOO�QRW�EH
PRUH� WKDQ� ����G%P��UHIHUHQFH�SRLQW�%
�� RU� VKDOO� IDOO�ZLWKLQ� WKH� UHOHYDQW�5)� VSHFWUXP�PDVN�GHILQHG� LQ� VXEFODXVH�����
ZKLFKHYHU�LV�WKH�OHVV�VWULQJHQW�UHTXLUHPHQW�

��� 6SXULRXV�HPLVVLRQV
,W�LV�QHFHVVDU\�WR�GHILQH�VSXULRXV�HPLVVLRQV�IURP�WUDQVPLWWHUV�IRU�WZR�UHDVRQV�

D� WR� OLPLW� LQWHUIHUHQFH� LQWR�RWKHU�V\VWHPV�RSHUDWLQJ�ZKROO\�H[WHUQDOO\� WR� WKH�V\VWHP�XQGHU�FRQVLGHUDWLRQ� �H[WHUQDO
HPLVVLRQV�� ZKLFK� OLPLWV� DUH� UHIHUUHG� E\� &(37�(5&� 5HFRPPHQGDWLRQ� ������ >��@� EDVHG� RQ� ,78�5
5HFRPPHQGDWLRQ�60�������>��@�DQG�,78�5�5HFRPPHQGDWLRQ�)��������>��@�

E� WR�OLPLW�ORFDO�LQWHUIHUHQFH�ZLWKLQ�WKH�V\VWHP�ZKHUH�WUDQVPLWWHUV�DQG�UHFHLYHUV�DUH�GLUHFWO\�FRQQHFWHG�YLD�WKH�ILOWHU
DQG�EUDQFKLQJ�V\VWHPV��LQWHUQDO�HPLVVLRQV��

7KLV�OHDGV�WR�WZR�VHWV�RI�VSXULRXV�HPLVVLRQ�OLPLWV�DW�UHIHUHQFH�SRLQW�%
�IRU�LQGRRU�V\VWHPV�DQG�&
�IRU�RXWGRRU�V\VWHPV
�ZKHUH�D�FRPPRQ�7[�5[�GXSOH[HU�LV�XVHG��

�,QWHUQDO��OLPLWV�DUH�UHTXLUHG�QRW�WR�EH�PRUH�UHOD[HG�WKDQ�WKH��H[WHUQDO��RQHV�

����� 6SXULRXV�HPLVVLRQV���H[WHUQDO

$FFRUGLQJ�WR�&(37�(5&�5HFRPPHQGDWLRQ�������>��@��WKH�H[WHUQDO�VSXULRXV�HPLVVLRQV�DUH�GHILQHG�DV�HPLVVLRQV�DW
IUHTXHQFLHV�ZKLFK�DUH�UHPRYHG�IURP�WKH�QRPLQDO�FDUULHU�IUHTXHQF\�PRUH�WKDQ��������RI�WKH�UHOHYDQW�FKDQQHO
VHSDUDWLRQ��&6��

2XWVLGH�WKH�EDQG�RI��������RI�WKH�UHOHYDQW�FKDQQHO�VHSDUDWLRQ��&6���WKH�)L[HG�6HUYLFH�UDGLR�V\VWHPV�VSXULRXV�HPLVVLRQ
OLPLWV�GHILQHG�E\�&(37�(5&�5HFRPPHQGDWLRQ�������>��@�WRJHWKHU�ZLWK�WKH�IUHTXHQF\�UDQJH�WR�FRQVLGHU�IRU
FRQIRUPDQFH�PHDVXUHPHQW��VKDOO�DSSO\�
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127(� ,I�D�OHQJWK�RI�ZDYHJXLGH�LV�XVHG�EHWZHHQ�UHIHUHQFH�SRLQW�$
�DQG�&
�DQG�LW�LV�ORQJHU�WKDQ�WZLFH�WKH�IUHH
VSDFH�ZDYHOHQJWK�RI�WKH�FXW�RII�IUHTXHQF\��)F���WKHQ�WKH�ORZHU�OLPLW�RI�PHDVXUHPHQW�ZLOO�EH�LQFUHDVHG�WR
������)F��:KHQ�WKH�OHQJWK�LV�JUHDWHU�WKDQ�IRXU�WLPHV�WKH�IUHH�VSDFH�ZDYHOHQJWK�RI�)F�WKHQ�WKH�ORZHU�OLPLW
RI�PHDVXUHPHQW�ZLOO�EH�LQFUHDVHG�WR�������)F�

����� 6SXULRXV�HPLVVLRQV���LQWHUQDO

%HFDXVH�RI� WKH�UHTXLUHPHQW� WR�PXOWLSOH[�HTXLSPHQW�IURP�GLIIHUHQW�PDQXIDFWXUHUV�RQ�GLIIHUHQW�SRODUL]DWLRQ�RI� WKH
VDPH�DQWHQQD��WKH�OHYHO�RI�WKH�VSXULRXV�HPLVVLRQV�IURP�WKH�WUDQVPLWWHU��UHIHUHQFHG�WR�UHIHUHQFH�SRLQW�&
�LV�VSHFLILHG
LQ�WDEOH���

7KH� UHTXLUHG� OHYHO� ZLOO� EH� WKH� WRWDO� DYHUDJH� OHYHO� LQWHJUDWHG� RYHU� WKH� EDQGZLGWK� RI� WKH� HPLVVLRQ� XQGHU
FRQVLGHUDWLRQ�

7DEOH����6SXULRXV�HPLVVLRQ�OLPLWV���LQWHUQDO

6SXULRXV�HPLVVLRQ�IUHTXHQF\�UHODWLYH
WR�FKDQQHO�DVVLJQHG�IUHTXHQF\�

6SHFLILFDWLRQ�OLPLW &RQWUROOLQJ�IDFWRU�IRU�UHTXLUHPHQW�DSSOLFDWLRQ

7KH�DYHUDJH�OHYHO�RI�DOO�VSXULRXV
VLJQDOV�ERWK�GLVFUHWH�&:�DQG�QRLVH�
OLNH��LQFOXGLQJ�/�2�����,)������[�,)��

HYDOXDWHG�DV�WRWDO�DYHUDJH�VLJQDO�OHYHO

������G%P ,I�VSXULRXV�VLJQDO
V�IUHTXHQF\�IDOOV�ZLWKLQ�UHFHLYHU
KDOI�EDQG��IRU�GLJLWDO�V\VWHPV�ZLWK�FRPSDWLELOLW\

UHTXLUHPHQW�DV�LQ�VXEFODXVH�����

127(� :KHQ�ZDYHJXLGH�LV�XVHG�EHWZHHQ�UHIHUHQFH�SRLQW�$
�DQG�&
��WKH�OHQJWK�RI�ZKLFK�LV�KLJKHU�WKDQ�WZLFH�WKH
IUHH�VSDFH�ZDYHOHQJWK�RI�WKH�&XW�RII�)UHTXHQF\��)F���WKH�ORZHU�OLPLW�RI�PHDVXUHPHQW�FDQ�EH�LQFUHDVHG
WR�����)F�DQG�����)F�ZKHQ�WKH�OHQJWK�LV�KLJKHU�WKDQ���WLPHV�WKH�VDPH�ZDYHOHQJWK�

��� 5DGLR�IUHTXHQF\�WROHUDQFH
0D[LPXP� UDGLR� IUHTXHQF\� WROHUDQFH� VKDOO� QRW� H[FHHG� ���� SSP�� 7KLV� OLPLW� LQFOXGHV� ERWK� VKRUW� WHUP� IDFWRUV
�HQYLURQPHQWDO�HIIHFWV��DQG�ORQJ�WHUP�DJHLQJ�HIIHFWV�

)RU�FRQIRUPDQFH�WHVWLQJ�SXUSRVHV��WKH�PDQXIDFWXUHU�VKDOO�VWDWH�WKH�JXDUDQWHHG�VKRUW�WHUP�SDUW�DQG�WKH�H[SHFWHG�DJHLQJ
ORQJ�WHUP�SDUW�

��� 5HWXUQ�ORVV
7KH�PLQLPXP�UHWXUQ�ORVV�RI�WKH�EUDQFKLQJ�V\VWHP�VKDOO�EH����G%�IRU�FODVV���V\VWHPV�DQG����G%�IRU�FODVV���V\VWHPV��7KH
PHDVXUHPHQW�VKDOO�EH�UHIHUUHG�WR�SRLQW�&
�WRZDUG�WKH�UDGLR�HTXLSPHQW�DQG�DFURVV�D�IUHTXHQF\�EDQG�JUHDWHU�WKDQ�RU�HTXDO
WR�����WLPHV�WKH�FKDQQHO�VHSDUDWLRQ�

:KHQ�WKH�DQWHQQD�LV�DQ�LQWHJUDO�SDUW�RI�WKH�V\VWHP�WKHUH�VKDOO�EH�QR�UHTXLUHPHQW��+RZHYHU��WKH�UHWXUQ�ORVV�ILJXUH�VKDOO�EH
GHFODUHG�E\�WKH�PDQXIDFWXUHU�

127(� )RU�LQGRRU�V\VWHPV��D�IHHGHU�SOXV�DQWHQQD�UHWXUQ�ORVV������G%�LV�DVVXPHG��,I�WKLV�SHUIRUPDQFH�LV�QRW
DFKLHYHG��YDOXHV�EHWWHU�WKDQ�WKH�DERYH�UHWXUQ�ORVV�ILJXUHV�PD\�EH�UHTXLUHG�
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� 5HFHLYHU�FKDUDFWHULVWLFV

��� 5HFHLYHU�VSXULRXV�HPLVVLRQV
6HH�VXEFODXVH����

127(� ,I�D�OHQJWK�RI�ZDYHJXLGH�LV�XVHG�EHWZHHQ�UHIHUHQFH�SRLQW�$�DQG�&�DQG�LW�LV�ORQJHU�WKDQ�WZLFH�WKH�IUHH�VSDFH
ZDYHOHQJWK�RI�WKH�FXW�RII�IUHTXHQF\��)F��WKHQ�WKH�ORZHU�OLPLW�RI�PHDVXUHPHQW�ZLOO�EH�LQFUHDVHG�WR
������)F��:KHQ�WKH�OHQJWK�LV�JUHDWHU�WKDQ�IRXU�WLPHV�WKH�IUHH�VSDFH�ZDYHOHQJWK�RI�)F�WKHQ�WKH�ORZHU�OLPLW
RI�PHDVXUHPHQW�ZLOO�EH�LQFUHDVHG�WR�������)F�

����� 6SXULRXV�HPLVVLRQV���H[WHUQDO

7KH�OLPLW�YDOXHV��PHDVXUHG�DW�UHIHUHQFH�SRLQW�%�IRU�LQGRRU�V\VWHPV�DQG�&�IRU�RXWGRRU�V\VWHPV��ZKHUH�D�FRPPRQ�7[�5[
GXSOH[HU�LV�XVHG���RI�&(37�(5&�5HFRPPHQGDWLRQ�������>��@�VKDOO�DSSO\�

����� 6SXULRXV�HPLVVLRQV���LQWHUQDO

6SXULRXV�HPLVVLRQV�ZKLFK�IDOO�ZLWKLQ�UHFHLYHU�KDOI�EDQG�VKDOO�EH�OHVV�WKDQ�����G%P��UHIHUHQFHG�WR�UHIHUHQFH�SRLQW�%��

7KH�UHTXLUHG�OHYHO�ZLOO�EH�WKH�WRWDO�DYHUDJH�OHYHO�LQWHJUDWHG�RYHU�WKH�EDQGZLGWK�RI�WKH�HPLVVLRQ�XQGHU�FRQVLGHUDWLRQ�

��� ,QSXW�OHYHO�UDQJH
7KH�LQSXW�OHYHO�UDQJH�IRU�D�%LW�(UURU�5DWLR��%(5�� ������VKDOO�H[WHQG�IURP�WKH�XSSHU�OLPLW�RI�����G%P�RU�PRUH�WR�WKH
OLPLW�VSHFLILHG�IRU�%(5� ������LQ�VXEFODXVH�����

)RU�FODVV���V\VWHPV��WKH�LQSXW�OHYHO�UDQJH�IRU�D�%(5� ������VKDOO�H[WHQG�IURP�WKH�XSSHU�OLPLW�RI�����G%P�RU�PRUH�WR�WKH
OLPLW�VSHFLILHG�IRU�%(5� ������LQ�VXEFODXVH�����

:KHQ�$73&�LV�XVHG��WKH�PD[LPXP�LQSXW�OHYHO�IRU�%(5��������PD\�EH�UHOD[HG�WR�����G%P�DQG�WKH�PD[LPXP�LQSXW�OHYHO
IRU�%(5��������PD\�EH�UHOD[HG�WR�����G%P�

7KHVH�OLPLWV�DSSO\�ZLWKRXW�LQWHUIHUHQFH�DQG�DUH�UHIHUHQFHG�WR�SRLQW�%�RI�ILJXUH���

��� 5HWXUQ�ORVV
7KH�PLQLPXP�UHWXUQ�ORVV�RI�WKH�EUDQFKLQJ�V\VWHP�VKDOO�EH����G%�IRU�FODVV���V\VWHPV�DQG����G%�IRU�FODVV���V\VWHPV��7KH
PHDVXUHPHQW�VKDOO�EH�UHIHUUHG�WR�SRLQW�&�WRZDUG�WKH�UDGLR�HTXLSPHQW�DQG�DFURVV�D�IUHTXHQF\�EDQG�JUHDWHU�WKDQ�RU�HTXDO
WR�����WLPHV�WKH�PD[LPXP�DJJUHJDWH�V\PERO�UDWH�

:KHQ�WKH�DQWHQQD�LV�DQ�LQWHJUDO�SDUW�RI�WKH�V\VWHP�WKHUH�VKDOO�EH�QR�UHTXLUHPHQW��+RZHYHU��WKH�UHWXUQ�ORVV�ILJXUH�VKDOO�EH
GHFODUHG�E\�WKH�PDQXIDFWXUHU�

127(� )RU�LQGRRU�V\VWHPV��D�IHHGHU�SOXV�DQWHQQD�UHWXUQ�ORVV������G%�LV�DVVXPHG��,I�WKLV�SHUIRUPDQFH�LV�QRW
DFKLHYHG��YDOXHV�EHWWHU�WKDQ�WKH�DERYH�UHWXUQ�ORVV�ILJXUHV�PD\�EH�UHTXLUHG�
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� 6\VWHP�FKDUDFWHULVWLFV�ZLWKRXW�GLYHUVLW\

��� %(5�DV�D�IXQFWLRQ�RI�UHFHLYHU�LQSXW�OHYHO
7KH�UHIHUHQFH�SRLQW�IRU�WKH�GHILQLWLRQ�RI�WKH�%(5�FXUYH�DV�D�IXQFWLRQ�RI�UHFHLYHU�LQSXW�OHYHO�LV�SRLQW�&�

7KH�%(5�YDOXHV�JLYHQ�LQ�WDEOH��D�DQG��E�IRU�FODVV���V\VWHPV�DQG��F�DQG��G�IRU�FODVV���V\VWHPV�VKDOO�QRW�EH�H[FHHGHG�DW
VLJQDO�OHYHOV�KLJKHU�WKDQ�WKRVH�VSHFLILHG�

7DEOH��D��5HFHLYHU�VHQVLWLYLW\����*+]�	����*+]���FODVV��

&6 0LQLPXP�V\VWHP�ELW
UDWH

%(5������OHYHO
�G%P�

%(5������OHYHO
�G%P�

�����0+] ��0ELW�V ��� ���
����0+] ��[���0ELW�V ��� ���
��0+] ��DQG���[���0ELW�V ��� ���
���0+] ��[���DQG���[���0ELW�V ��� ���
���0+] ���DQG����[���0ELW�V ��� ���

7DEOH��E��5HFHLYHU�VHQVLWLYLW\����*+]���FODVV��

&6 0LQLPXP�V\VWHP�ELW
UDWH

%(5������OHYHO
�G%P�

%(5������OHYHO
�G%P�

������0+] ��[���DQG���[���0ELW�V ��� ���
�����0+] ���DQG����[���0ELW�V ��� ���

7DEOH��F��5HFHLYHU�VHQVLWLYLW\����	����*+]���FODVV��

&6 0LQLPXP�V\VWHP�ELW
UDWH

%(5������OHYHO
�G%P�

%(5������OHYHO
�G%P�

%(5������OHYHO
�G%P�

�����0+] ��[���0ELW�V ��� ��� ���
����0+] ��DQG���[���0ELW�V ��� ��� ���
��0+] ��[���DQG���[���0ELW�V ��� ��� ���
���0+] ���DQG����[���0ELW�V ��� ��� ���
���0+] ��[����0ELW�V ��� ��� ���

7DEOH��G��5HFHLYHU�VHQVLWLYLW\����*+]���&ODVV��

&KDQQHO
6SDFLQJ

0LQLPXP�6\VWHP�%LW
5DWH

%(5������OHYHO
�G%P�

%(5������OHYHO
�G%P�

%(5������OHYHO
�G%P�

������0+] ���DQG����[���0ELW�V ��� ��� ���
�����0+] ��[����0ELW�V ��� ��� ���

127(� :KHQ�WKH�SUHVHQW�GRFXPHQW�LV�XVHG�DV�D�JXLGHOLQH�IRU�VPDOOHU�FKDQQHO�VSDFLQJV�LQ�WKH����*+]�EDQG��D
��G%�UHOD[DWLRQ�RI�WKH�ILJXUHV�RI�WDEOHV��D�DQG��F�LV�DSSOLFDEOH�
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��� (TXLSPHQW�EDFNJURXQG�ELW�HUURUV
7KH�PHDVXUHPHQW�LV�PDGH�XQGHU�VLPXODWHG�RSHUDWLQJ�FRQGLWLRQV�ZLWKRXW�LQWHUIHUHQFH�DW�SRLQW�&�ZLWK�D�VLJQDO�OHYHO�ZKLFK
LV� ���G%� DERYH� WKH� OHYHO� JLYLQJ� D� ����� %(5� �DV� VSHFLILHG� LQ� VXEFODXVH������� $OO� PHDVXUHPHQWV� ZLOO� EH� PDGH� DW� WKH
SD\ORDG� ELW� UDWH� GHILQHG� LQ� VXEFODXVH������0HDVXUHPHQW� SHULRG� DQG�PD[LPXP�QXPEHU� RI� HUURUV� DOORZHG� DUH� JLYHQ� LQ
WDEOH���

7DEOH����0HDVXUHPHQW�SHULRG�DQG�PD[LPXP�DOORZHG�QXPEHU�RI�HUURUV

%LW�UDWH 0LQLPXP�UHFRUGLQJ�WLPH 0D[LPXP�HUURUV�QXPEHU
��0ELW�V ���KRXUV ��
��0ELW�V ��KRXUV ��
���0ELW�V ���KRXUV ��

127(� $V�WKH�PHDVXUHPHQW�LV�PDGH�RQ�WKH�WULEXWDULHV��WKH�UHTXLUHPHQW�IRU�WKH���0ELW�V
UDWH�LV�DOVR�DSSOLFDEOH�WR�Q�[���0ELW�V�V\VWHPV�

��� ,QWHUIHUHQFH�VHQVLWLYLW\
$OO�UHFHLYH�VLJQDO�OHYHOV�DQG�&DUULHU�WR�,QWHUIHUHQFH�UDWLR��&�,��PHDVXUHPHQWV�VKDOO�EH�UHIHUUHG�WR�SRLQW�%�RI�WKH�EORFN
GLDJUDP�LQ�ILJXUH���

����� &R�FKDQQHO�H[WHUQDO�LQWHUIHUHQFH

7KH�OLPLWV�RI�FR�FKDQQHO�LQWHUIHUHQFH�VKDOO�EH�DV�LQ�WDEOH��D��JLYLQJ�PD[LPXP�&DUULHU�WR�,QWHUIHUHQFH�UDWLR��&�,��YDOXHV
IRU���G%�DQG���G%�GHJUDGDWLRQ�RI�WKH������%(5�OLPLWV�VSHFLILHG�LQ�VXEFODXVH�����

7DEOH��D��&R�FKDQQHO�H[WHUQDO�LQWHUIHUHQFH�VHQVLWLYLW\

56/�#%(5
Í

56/�#�����

GHJUDGDWLRQ
Í

��G% ��G%

6\VWHP�&ODVV

Ï

%LW�5DWH
>0ELW�V@

Ï

&KDQQHO
VSDFLQJ
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����� $GMDFHQW�FKDQQHO�LQWHUIHUHQFH

7KH�OLPLWV�RI�DGMDFHQW�FKDQQHO�LQWHUIHUHQFH�VKDOO�EH�DV�JLYHQ�LQ�WDEOH�V���E�DQG��F�IRU�OLNH�PRGXODWHG�VLJQDOV�VSDFHG�E\��
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����� )URQW�HQG�QRQ�OLQHDULW\�UHTXLUHPHQWV��WZR�WRQH�&RQWLQXRXV�:DYH
�&:��LQWHUIHUHQFH�

)RU� D� UHFHLYHU� RSHUDWLQJ� DW� WKH� 5HFHLYH� 6LJQDO� /HYHO� �56/�� VSHFLILHG� LQ� VXEFODXVH� ���� IRU� ����� %(5� WKUHVKROG�� WKH
LQWURGXFWLRQ�RI�WZR�HTXDO�&:�LQWHUIHUHUV�HDFK�ZLWK�D�OHYHO�RI�����G%��ZLWK�UHVSHFW�WR�WKH�ZDQWHG�VLJQDO�DQG�ORFDWHG�DW
WKH�VHFRQG�DQG�IRXUWK�DGMDFHQW�FKDQQHO�LQ�WKH�UHFHLYH�KDOIEDQG��VKDOO�QRW�UHVXOW�LQ�D�%(5�JUHDWHU�WKDQ������

����� &:�LQWHUIHUHQFH

)RU�D�UHFHLYHU�RSHUDWLQJ�DW� WKH������%(5�WKUHVKROG�JLYHQ� LQ� WDEOH���� WKH� LQWURGXFWLRQ�RI�D�&:�LQWHUIHUHU�DW�D� OHYHO�RI
;�G%��ZLWK�UHVSHFW� WR� WKH�ZDQWHG�VLJQDO�DQG�DW�DQ\� IUHTXHQF\� LQ� WKH� UDQJH���N+]� WR� WKH��UG�KDUPRQLF�RI� WKH� UHFHLYHU
RSHUDWLQJ�IUHTXHQF\��H[FOXGLQJ�IUHTXHQFLHV�HLWKHU�VLGH�RI�WKH�ZDQWHG�FHQWUH�IUHTXHQF\�RI�WKH�5)�FKDQQHO�E\�XS�WR������
WKH�FR�SRODU�FKDQQHO�VSDFLQJ��VKDOO�QRW�UHVXOW�LQ�D�%(5�JUHDWHU�WKDQ������
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7KLV�UHTXLUHPHQW�LV�FRQVLGHUHG�HTXLYDOHQW�WR�D�GHJUDGDWLRQ�RI���G%�RI�WKH������%(5�WKUHVKROG�

7KH�OHYHO�;�RI�WKH�&:�LQWHUIHUHU�VKDOO�EH�

� IRU�D�FKDQQHO�VSDFLQJ�ORZHU�WKDQ�RU�HTXDO�WR����0+]�

� ����G%�DW�DQ\�IUHTXHQF\�HLWKHU�VLGH�RI�WKH�ZDQWHG�FHQWUH�IUHTXHQF\�RI�WKH�5)�FKDQQHO�IURP�������XS�WR
������RI�WKH�FR�SRODU�FKDQQHO�VSDFLQJ�

� ����G%�RXWVLGH�������RI�WKH�FR�SRODU�FKDQQHO�VSDFLQJ�

� IRU�D�FKDQQHO�VSDFLQJ�JUHDWHU�WKDQ����0+]�

� ����G%�

127(� ,I�D�OHQJWK�RI�ZDYHJXLGH�LV�XVHG�EHWZHHQ�UHIHUHQFH�SRLQW�$�DQG�&�DQG�LV�ORQJHU�WKDQ�WZLFH�WKH�IUHH�VSDFH
ZDYHOHQJWK�RI�WKH�FXW�RII�IUHTXHQF\��)F��WKHQ�WKH�ORZHU�OLPLW�RI�PHDVXUHPHQW�ZLOO�EH�LQFUHDVHG�WR
������)F��:KHQ�WKH�OHQJWK�LV�JUHDWHU�WKDQ�IRXU�WLPHV�WKH�IUHH�VSDFH�ZDYHOHQJWK�RI�)F�WKHQ�WKH�ORZHU�OLPLW
RI�PHDVXUHPHQW�ZLOO�EH�LQFUHDVHG�WR�������)F�

��� 'LVWRUWLRQ�VHQVLWLYLW\
)RU�WKH�IUHTXHQF\�EDQGV�FRQVLGHUHG�LQ�WKH�SUHVHQW�GRFXPHQW�UDLQIDOO�PD\�EH�FRQVLGHUHG�DV�WKH�PDLQ�SURSDJDWLRQ�IDFWRU
OLPLWLQJ�SHUIRUPDQFH��3RZHUIXO�HTXDOL]HUV�WR�FRPSHQVDWH�SURSDJDWLRQ�GLVWRUWLRQ�DUH�QRW�FRQVLGHUHG�IRU�FODVV���V\VWHPV
DQG� IUHTXHQF\� EDQGV� DERYH� WKH� ���*+]� EDQG�� QRU� IRU� FODVV� �� V\VWHPV� RSHUDWLQJ� DW� ELW� UDWHV� ORZHU� WKDQ� ��
�RU����[����0ELW�V�

(TXLSPHQWV� ZLWK� HTXDOL]HUV� ZLOO� EH� VXEMHFW� WR� PDQXIDFWXUHU� GHFODUDWLRQ� RI� VLJQDWXUH� SDUDPHWHUV� IRU� D� WZR� SDWK
SURSDJDWLRQ�ZLWK�D�GHOD\�RI�����QV�DQG�D�%(5�RI�������0LQLPXP�DQG�QRQ�PLQLPXP�SKDVH�FDVHV�ZLOO�EH�ERWK�FRQVLGHUHG�
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$QQH[�$��LQIRUPDWLYH��
$GGLWLRQDO�LQIRUPDWLRQ

$�� $XWRPDWLF�7UDQVPLW�3RZHU�&RQWURO��$73&�
$73&�LV�DLPHG�DW�GULYLQJ�WKH�7[�3RZHU�$PSOLILHU�RXWSXW�OHYHO�IURP�D�SURSHU�PLQLPXP�ZKLFK�LV�FDOFXODWHG�WR�IDFLOLWDWH
WKH�UDGLR�QHWZRUN�SODQQLQJ�DQG�ZKLFK�LV�XVHG�LQ�FDVH�RI�QRUPDO�SURSDJDWLRQ�XS�WR�D�PD[LPXP�YDOXH�ZKLFK�IXOILOV�DOO�WKH
VSHFLILFDWLRQV�GHILQHG�LQ�WKH�SUHVHQW�GRFXPHQW�

$73&�PD\�EH�XVHIXO�LQ�VRPH�FLUFXPVWDQFHV��H�J��

� WR�UHGXFH�GLJLWDO�WR�GLJLWDO�GLVWDQW�LQWHUIHUHQFH�EHWZHHQ�KRSV�ZKLFK�UH�XVH�WKH�VDPH�IUHTXHQF\�

� WR�UHGXFH�LQWHUIHUHQFH�EHWZHHQ�DGMDFHQW�FKDQQHOV�RI�WKH�VDPH�V\VWHP�

� WR�LPSURYH�FRPSDWLELOLW\�ZLWK�GLJLWDO�V\VWHPV�DW�QRGDO�VWDWLRQV�

� WR�LQFUHDVH�V\VWHP�JDLQ�DV�D�FRXQWHUPHDVXUH�DJDLQVW�UDLQIDOO�DWWHQXDWLRQ�

� WR�LPSURYH�UHVLGXDO�%(5�RU�%%(5�SHUIRUPDQFH�

� WR�UHGXFH�XSIDGLQJ�SUREOHPV�

� WR�UHGXFH�ORQJ�WHUP�WUDQVPLWWHU�SRZHU�FRQVXPSWLRQ�

$73&�PD\�DOVR�EH�XVHG�WR�LQFUHDVH�WKH�RXWSXW�SRZHU�DERYH�WKH�QRPLQDO�OHYHO�XS�WR�WKH�PD[LPXP�OHYHO�VSHFLILHG�E\
DGPLQLVWUDWLRQV�DQG�RSHUDWRUV�GXULQJ�IDGLQJ�FRQGLWLRQV��7KLV�FDQ�EH�XVHIXO�ZKHUH�WKH�PDLQ�OLPLWLQJ�IDFWRUV�DUH�JLYHQ�E\
QRQ�VHOHFWLYH�IDGLQJ�HYHQWV�

$�� 6SHFWUXP�PDVNV
7KH� VSHFWUXP�PDVNV� JLYHQ� LQ� ILJXUH��� DUH� FRQVLVWHQW�ZLWK�1HW� )LOWHU�'LVFULPLQDWLRQ� �1)'�� ILJXUHV� EHWZHHQ� DGMDFHQW
FKDQQHOV�RI�DERXW����G%�IRU�FODVV���DQG�DERXW����G%�IRU�FODVV����)RU�KRS�OHQJWKV�RI�PRUH�WKDQ�DERXW����NP�ZKLFK�DUH�RI
LQWHUHVW�DW�OHDVW�LQ�WKH����*+]�EDQG��KLJKHU�$73&�UDQJH� LQ�FRQQHFWLRQ�ZLWK�1)'�RI�PRUH� WKDQ����GE�IRU�FODVV���DQG
���G%�IRU�FODVV����RU�WKH�XVH�RI�WKH�DOWHUQDWH�SRODUL]DWLRQ�PD\�EH�UHTXLUHG�IRU�V\VWHPV�RSHUDWLQJ�RQ�WKH�VDPH�URXWH��XVLQJ
DGMDFHQW�FKDQQHOV�DQG�VHSDUDWH�DQWHQQDV�

1)'�LV�FDOFXODWHG�DFFRUGLQJ�WR�,78�5�5HFRPPHQGDWLRQ�)�������>��@�XVLQJ�D�W\SLFDO�VSHFWUXP�PDVN�GHULYHG�IURP�D�UHDO
VLJQDO�� 7KH� DFWXDO� 1HW� )LOWHU� 'LVFULPLQDWLRQ� IRU� DQ� HTXLSPHQW� FRPSO\LQJ� ZLWK� RQH� RI� WKH� VSHFWUXP� PDVNV� JLYHQ� LQ
ILJXUH���LV�W\SLFDOO\�H[SHFWHG�QRW�WR�EH�ORZHU�WKDQ�WKH�1)'�SURYLGHG�E\�WKLV�VSHFWUXP�PDVN�SOXV���G%�

$�� /LJKWQLQJ�SURWHFWLRQ
/LJKWQLQJ� GLVFKDUJH� SURWHFWLRQ� PD\� EH� DSSOLHG� DW� WKH� UHOHYDQW� SRLQWV� RI� WKH� LQGRRU� XQLW� DQG� RXWGRRU� HTXLSPHQW� WR
VDIHJXDUG�DJDLQVW�GDPDJH��'HWDLOHG�UHTXLUHPHQWV�IRU�OLJKWQLQJ�SURWHFWLRQ�DUH�XQGHU�VWXG\�

$�� *HQHULF�PHFKDQLFDO�UHTXLUHPHQWV
)RU�RXWGRRU�LQVWDOODWLRQ��WKH�RXWGRRU�XQLW�PD\�EH�VHSDUDEOH�IURP�WKH�DQWHQQD�

)RU�PDLQWHQDQFH�SXUSRVHV��WKH�UHSODFHDEOH�XQLWV�RI�WKH�HTXLSPHQW�PD\�EH�VR�GHVLJQHG�WKDW�WKH\�FDQ�EH�HDVLO\�KDQGOHG�E\
RQH�SHUVRQ��7KH�ZHLJKW�RI�D�UHSODFHDEOH�XQLW�PD\�QRW�H[FHHG����NJ�
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+LVWRU\

'RFXPHQW�KLVWRU\

9����� 'HFHPEHU����� 3XEOLF�(QTXLU\ 3(������ �����������WR�����������

9����� 0D\����� 9RWH 9������ �����������WR�����������

9����� $XJXVW����� 3XEOLFDWLRQ

,6%1��������������
'pS{W�OpJDO���$R�W�����
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