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,QWHOOHFWXDO�3URSHUW\�5LJKWV

)RUHZRUG
7KLV 7HFKQLFDO 6SHFLILFDWLRQ KDV EHHQ SURGXFHG E\ WKH �

UG
*HQHUDWLRQ 3DUWQHUVKLS 3URMHFW� 7HFKQLFDO 6SHFLILFDWLRQ

*URXS �76* QDPH!�

7KH FRQWHQWV RI WKLV 76 PD\ EH VXEMHFW WR FRQWLQXLQJ ZRUN ZLWKLQ WKH �*33 DQG PD\ FKDQJH IROORZLQJ IRUPDO 76*

DSSURYDO� 6KRXOG WKH 76* PRGLI\ WKH FRQWHQWV RI WKLV 76� LW ZLOO EH UH�UHOHDVHG ZLWK DQ LGHQWLI\LQJ FKDQJH RI UHOHDVH

GDWH DQG DQ LQFUHDVH LQ YHUVLRQ QXPEHU DV IROORZV�

9HUVLRQ P�W�H

ZKHUH�

P LQGLFDWHV >PDMRU YHUVLRQ QXPEHU@

[ WKH VHFRQG GLJLW LV LQFUHPHQWHG IRU DOO FKDQJHV RI VXEVWDQFH� L�H� WHFKQLFDO HQKDQFHPHQWV� FRUUHFWLRQV� XSGDWHV�

HWF�

\ WKH WKLUG GLJLW LV LQFUHPHQWHG ZKHQ HGLWRULDO RQO\ FKDQJHV KDYH EHHQ LQFRUSRUDWHG LQWR WKH VSHFLILFDWLRQ�

6FRSH
7KLV GRFXPHQW GHVFULEHV WKH RYHUDOO DUFKLWHFWXUH RI WKH 875$1� LQFOXGLQJ LQWHUQDO LQWHUIDFHV DQG DVVXPSWLRQV RQ WKH

UDGLR DQG ,X LQWHUIDFHV�

5HIHUHQFHV
7KLV WH[W EORFN DSSOLHV WR $// GHOLYHUDEOHV� 7KH VXE�GLYLVLRQ EHORZ DSSOLHV RSWLRQDOO\ WR 76V�

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

GRFXPHQW�

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

QRQ�VSHFLILF�

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

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

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

QXPEHU�

>�@ 0HUJHG 875$1 $UFKLWHFWXUH 'HVFULSWLRQ 9�����

(GLWRU
V 1RWH � >�@ LV D WHPSRUDU\ UHIHUHQFH RQO\ WR HDVH WKH GHILQLWLRQ RI ZKDW VKRXOG EH LQ WKH GLIIHUHQW VHFWLRQV RI WKLV

GRFXPHQW�

�'HILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV

�'HILQLWLRQV

(GLWRU
V 1RWH � &OHDQHG YHUVLRQ RI VHFWLRQ ��� IURP >�@ ZLWK D UHIHUHQFH WR D PRUH JHQHUDO YRFDEXODU\ GRFXPHQW

&HOO $ FHOO LV GHILQHG E\ D FHOO LGHQWLW\ EURDGFDVWHG RQ RQH

SK\VLFDO FKDQQHO�

$ &HOO LV HLWKHU )'' RU 7'' PRGH�

,X ,QWHUFRQQHFWLRQ SRLQW EHWZHHQ WKH 516 DQG WKH &RUH

1HWZRUN� ,W LV DOVR FRQVLGHUHG DV D UHIHUHQFH SRLQW�

,XE ,QWHUIDFH EHWZHHQ WKH 51& DQG WKH 1RGH %�

,XU $ ORJLFDO LQWHUIDFH EHWZHHQ WZR 516� :KLOVW ORJLFDOO\

UHSUHVHQWLQJ D SRLQW WR SRLQW OLQN EHWZHHQ 516V� WKH SK\VLFDO

UHDOLVDWLRQ PD\ QRW EH D SRLQW WR SRLQW OLQN�

/RJLFDO 0RGHO $ /RJLFDO 0RGHO GHILQHV DQ DEVWUDFW YLHZ RI D

QHWZRUN RU QHWZRUN HOHPHQW E\ PHDQV RI LQIRUPDWLRQ REMHFWV

UHSUHVHQWLQJ QHWZRUN HOHPHQW� DJJUHJDWLRQV RI QHWZRUN HOHPHQWV�

WKH WRSRORJLFDO UHODWLRQVKLS EHWZHHQ WKH HOHPHQWV� HQGSRLQWV RI
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FRQQHFWLRQV �WHUPLQDWLRQ SRLQWV�� DQG WUDQVSRUW HQWLWLHV �VXFK DV

FRQQHFWLRQV� WKDW WUDQVSRUW LQIRUPDWLRQ EHWZHHQ WZR RU PRUH

WHUPLQDWLRQ SRLQWV�

7KH LQIRUPDWLRQ REMHFWV GHILQHG LQ WKH /RJLFDO 0RGHO DUH XVHG�

DPRQJ RWKHUV� E\ FRQQHFWLRQ PDQDJHPHQW IXQFWLRQV� ,Q WKLV ZD\� D

SK\VLFDO LPSOHPHQWDWLRQ LQGHSHQGHQW PDQDJHPHQW LV DFKLHYHG�

1RGH % $ ORJLFDO QRGH UHVSRQVLEOH IRU UDGLR WUDQVPLVVLRQ �

UHFHSWLRQ LQ RQH RU PRUH FHOOV WR�IURP WKH 8(� 7HUPLQDWHV WKH ,XE

LQWHUIDFH WRZDUGV WKH 51&�

5DGLR 1HWZRUN &RQWUROOHU 7KLV HTXLSPHQW LQ WKH 516 LV

LQ FKDUJH RI FRQWUROOLQJ WKH XVH DQG WKH LQWHJULW\ RI WKH UDGLR

UHVRXUFHV�

&RQWUROOLQJ 51&$ UROH DQ 51& FDQ WDNH ZLWK UHVSHFW WR D

VSHFLILF VHW RI 1RGH %
V� 7KHUH LV RQO\ RQH &RQWUROOLQJ 51& IRU

DQ\ 1RGH %� 7KH &RQWUROOLQJ 51& KDV WKH RYHUDOO FRQWURO RI WKH

ORJLFDO UHVRXUFHV RI LWV QRGH %
V�

5DGLR 1HWZRUN 6XEV\VWHP (LWKHU D IXOO QHWZRUN RU RQO\

WKH DFFHVV SDUW RI D 8076 QHWZRUN RIIHULQJ WKH DOORFDWLRQ DQG WKH

UHOHDVH RI VSHFLILF UDGLR UHVRXUFHV WR HVWDEOLVK PHDQV RI FRQQHFWLRQ

LQ EHWZHHQ DQ 8( DQG WKH 875$1�

$ 5DGLR 1HWZRUN 6XEV\VWHP LV UHVSRQVLEOH IRU WKH UHVRXUFHV DQG

WUDQVPLVVLRQ�UHFHSWLRQ LQ D VHW RI FHOOV�

6HUYLQJ 516 $ UROH DQ 516 FDQ WDNH ZLWK UHVSHFW WR D

VSHFLILF FRQQHFWLRQ EHWZHHQ DQ 8( DQG 875$1� 7KHUH LV RQH

6HUYLQJ 516 IRU HDFK 8( WKDW KDV D FRQQHFWLRQ WR 875$1� 7KH

6HUYLQJ 516 LV LQ FKDUJH RI WKH UDGLR FRQQHFWLRQ EHWZHHQ D 8(

DQG WKH 875$1� 7KH 6HUYLQJ 516 WHUPLQDWHV WKH ,X IRU WKLV 8(�

'ULIW 516 7KH UROH DQ 516 FDQ WDNH ZLWK UHVSHFW WR D

VSHFLILF FRQQHFWLRQ EHWZHHQ DQ 8( DQG 875$1� $Q 516 WKDW

VXSSRUWV WKH 6HUYLQJ 516 ZLWK UDGLR UHVRXUFHV ZKHQ WKH

FRQQHFWLRQ EHWZHHQ WKH 875$1 DQG WKH 8( QHHG WR XVH FHOO�V�

FRQWUROOHG E\ WKLV 516 LV UHIHUUHG WR DV 'ULIW 516

5DGLR $FFHVV 1HWZRUN $SSOLFDWLRQ 3DUW 5DGLR 1HWZRUN

6LJQDOOLQJ RYHU WKH ,X�

5DGLR 1HWZRUN 6XEV\VWHP $SSOLFDWLRQ 3DUW 5DGLR

1HWZRUN 6LJQDOOLQJ RYHU WKH ,XU�

55& &RQQHFWLRQ $ SRLQW�WR�SRLQW EL�GLUHFWLRQDO FRQQHFWLRQ

EHWZHHQ 55& SHHU HQWLWLHV RQ WKH 8( DQG WKH 875$1 VLGHV�

UHVSHFWLYHO\� $Q 8( KDV HLWKHU ]HUR RU RQH 55& FRQQHFWLRQ� 6HH

>�@�

8VHU (TXLSPHQW $ 0RELOH (TXLSPHQW ZLWK RQH RU VHYHUDO 8076

6XEVFULEHU ,GHQWLW\ 0RGXOH�V��

8076 7HUUHVWULDO 5DGLR $FFHVV 1HWZRUN 875$1 LV D

FRQFHSWXDO WHUP LGHQWLI\LQJ WKDW SDUW RI WKH QHWZRUN ZKLFK FRQVLVWV

RI 51&V DQG 1RGH %V EHWZHHQ ,X DQ 8X� 7KH FRQFHSW RI 875$1

LQVWDQWLDWLRQ LV FXUUHQWO\ XQGHILQHG�

5DGLR /LQN 7KH VHW RI �UDGLR� SK\VLFDO FKDQQHOV FRPSULVHG

LQ D WUDQVPLVVLRQ SDWK EHWZHHQ D 8( WR RQH 875$1 DFFHVV SRLQW�

6HH >�@�

�$EEUHYLDWLRQV

(GLWRU
V 1RWH � &OHDQHG YHUVLRQ RI VHFWLRQ ��� IURP >�@

&1 &RUH 1HWZRUN

'516 'ULIW 516

5$1$3 5DGLR $FFHVV 1HWZRUN $SSOLFDWLRQ 3DUW

51& 5DGLR 1HWZRUN &RQWUROOHU

516 5DGLR 1HWZRUN 6XEV\VWHP

516$3 5DGLR 1HWZRUN 6XEV\VWHP $SSOLFDWLRQ 3DUW

6516 6HUYLQJ 516
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8( 8VHU (TXLSPHQW

8076 8QLYHUVDO 0RELOH 7HOHFRPPXQLFDWLRQ 6\VWHP

86,0 8076 6XEVFULEHU ,GHQWLW\ 0RGXOH

875$1 8076 7HUUHVWULDO 5DGLR $FFHVV 1HWZRUN

�1RWDWLRQ

(GLWRU
V 1RWH � 6HFWLRQ ��� IURP >�@

3DUWV RI WKH GRFXPHQW DSSO\ RQO\ WR RQH PRGH� )'' RU 7''� $Q\ VXFK DUHD ZLOO EH WDJJHG E\ >)'' ¥ [[[[[[[[[@

DQG >7'' ¥ \\\\\\\\\\\@ UHVSHFWLYHO\� 7KH WDJ DSSOLHV WR WKH WH[W XQWLO WKH FORVLQJ EUDFNHW�

�*HQHUDO�SULQFLSOHV
(GLWRU
V 1RWH � 7KLV VHFWLRQ ZLOO OLVW WKH IXQGDPHQWDO SULQFLSOHV JXLGLQJ WKH ZRUN RQ DUFKLWHFWXUH GHILQLWLRQ� 7KH FRQWHQW

RI VHFWLRQ � RI >�@ ZLOO EH SXW WKHUH� 6HFWLRQ �������� RI >�@ �,XE *HQHUDO SULQFLSOHV� VKRXOG DOVR EH SXW LQ WKLV VHFWLRQ

DIWHU UHYLVLWLQJ LW IRU PRUH JHQHUDOLW\�

7KH JHQHUDO SULQFLSOHV JXLGLQJ WKH GHILQLWLRQ RI 875$1 $UFKLWHFWXUH DV ZHOO DV WKH 875$1 LQWHUIDFHV DUH WKH IROORZLQJ

�

x /RJLFDO VHSDUDWLRQ RI VLJQDOOLQJ DQG GDWD WUDQVSRUW QHWZRUNV

x 875$1 DQG &1 IXQFWLRQV DUH IXOO\ VHSDUDWHG IURP WUDQVSRUWV IXQFWLRQV� $GGUHVVLQJ VFKHPH XVHG LQ 875$1 DQG

&1 VKDOO QRW EH WLHG WR WKH DGGUHVVLQJ VFKHPHV RI 7UDQVSRUW IXQFWLRQV� 7KH IDFW WKDW VRPH 875$1 RU &1 IXQFWLRQ

UHVLGHV LQ WKH VDPH HTXLSPHQW DV VRPH WUDQVSRUW IXQFWLRQV GRHV QRW PDNH WKH WUDQVSRUW IXQFWLRQV SDUW RI WKH 875$1

RU WKH &1�

x 0DFUR GLYHUVLW\ LV IXOO\ KDQGOHG LQ WKH 875$1

x 0RELOLW\ IRU 55& FRQQHFWLRQ LV IXOO\ FRQWUROOHG E\ WKH 875$1�

1RWH � +DQGRYHU WR RWKHU $FFHVV 1HWZRUNV LV ))6�

(GLWRU
V 1RWH � WKH IROORZLQJ SDUW LV DQ HGLWRULDO SURSRVDO IRU VHFWLRQ �������� RI >�@ UHYLVLWHG IRU PRUH JHQHUDOLW\

:KHQ GHILQLQJ WKH 875$1 LQWHUIDFHV WKH IROORZLQJ SULQFLSOHV ZHUH IROORZHG �

x 7KH IXQFWLRQDO GLYLVLRQ DFURVV WKH LQWHUIDFHV VKDOO KDYH DV IHZ RSWLRQV DV SRVVLEOH�

x ,QWHUIDFHV VKRXOG EH EDVHG RQ D ORJLFDO PRGHO RI WKH HQWLW\ FRQWUROOHG WKURXJK WKLV LQWHUIDFH

(GLWRU
V 1RWH � 7KH IROORZLQJ SDUW LV DQ HGLWRULDO SURSRVDO H[WUDFWHG IURP VHFWLRQ ���� RI >�@DQG PDGH PRUH JHQHUDO�

7UDQVSRUW 1HWZRUN &RQWURO 3ODQH LV D IXQFWLRQDO SODQH LQ WKH LQWHUIDFHV SURWRFRO VWUXFWXUH WKDW LV XVHG IRU WKH WUDQVSRUW

EHDUHU PDQDJHPHQW� 7KH DFWXDO VLJQDOOLQJ SURWRFRO WKDW LV LQ XVH ZLWKLQ WKH 7UDQVSRUW 1HWZRUN &RQWURO 3ODQH GHSHQGV RQ

WKH XQGHUO\LQJ WUDQVSRUW OD\HU WHFKQRORJ\� 7KH LQWHQWLRQ LV QRW WR VSHFLI\ D QHZ 875$1 VSHFLILF $SSOLFDWLRQ 3DUW IRU WKH

7UDQVSRUW 1HWZRUN &RQWURO 3ODQH EXW WR XVH VLJQDOOLQJ SURWRFROV VWDQGDUGLVHG LQ RWKHU JURXSV �LI QHHGHG� IRU WKH DSSOLHG

WUDQVSRUW OD\HU WHFKQRORJ\�

8076�*HQHUDO�DUFKLWHFWXUH

2YHUYLHZ

(GLWRU
V 1RWH � 7KLV VHFWLRQ ZLOO SODFH WKH 875$1 ZLWKLQ LWV FRQWH[W DQG LQWHUIDFHV� &RQWHQW RI VHFWLRQ � RI >�@ ZLOO EH

SXW WKHUH�

)LJXUH �� VKRZV D VLPSOLILHG 8076 DUFKLWHFWXUH ZLWK WKH H[WHUQDO UHIHUHQFH SRLQWV DQG LQWHUIDFHV WR WKH 875$1� 7KH

DUFKLWHFWXUH LV EDVHG RQ GRFXPHQW >�@�
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,X

875$1

8(

8X

875$1 8076 7HUUHVWULDO 5 DGLR $FFHVV 1HWZRUN

&1 &RUH 1HWZRUN

8( 8VHU (TXLSHP HW

&1

)LJXUH �� 8076 $UFKLWHFWXUH

*HQHUDO�SURWRFROV�DUFKLWHFWXUH

(GLWRU
V 1RWH � 6HFWLRQV �����LQFOXGLQJ VXEVHFWLRQV� LV SURSRVHG WR EH SODFHG XQGHU WKLV VHFWLRQ�

7KH SURWRFROV RYHU 8X DQG ,X LQWHUIDFHV DUH GLYLGHG LQWR WZR VWUXFWXUHV�

x 8VHU SODQH SURWRFROV

7KHVH DUH WKH SURWRFROV LPSOHPHQWLQJ WKH DFWXDO UDGLR DFFHVV EHDUHU VHUYLFH� L�H� FDUU\LQJ XVHU GDWD WKURXJK WKH

DFFHVV VWUDWXP�

x &RQWURO SODQH SURWRFROV

7KHVH DUH WKH SURWRFROV IRU FRQWUROOLQJ WKH UDGLR DFFHVV EHDUHUV DQG WKH FRQQHFWLRQ EHWZHHQ WKH 8( DQG WKH QHWZRUN

IURP GLIIHUHQW DVSHFWV �LQFOXGLQJ UHTXHVWLQJ WKH VHUYLFH� FRQWUROOLQJ GLIIHUHQW WUDQVPLVVLRQ UHVRXUFHV� KDQGRYHU 	

VWUHDPOLQLQJ HWF��� $OVR D PHFKDQLVP IRU WUDQVSDUHQW WUDQVIHU RI 1$6 PHVVDJHV LV LQFOXGHG�

����������8VHU�SODQH

7KH UDGLR DFFHVV EHDUHU VHUYLFH LV RIIHUHG IURP 6$3 WR 6$3 E\ WKH $FFHVV 6WUDWXP� 7KH ILJXUH EHORZ VKRZV WKH

SURWRFROV RQ WKH 8X DQG ,X LQWHUIDFHV WKDW OLQNHG WRJHWKHU SURYLGH WKLV UDGLR DFFHVV EHDUHU VHUYLFH�

875$18( &1
$FFHVV 6WUDWXP

1RQ�$FFHVV 6WUDWXP

5DGLR
�8X�

,X

5DGLR
SURWR�
FROV
���

5DGLR
SURWR�
FROV
���

,X
SURWR
FROV

���

,X
SURWR
FROV

���

)LJXUH �� ,X DQG 8X 8VHU SODQH

(1)  7R EH GHILQHG E\ 76* 5$1 :*�

(2)  7KH SURWRFROV DUH GHILQHG LQ GRFXPHQW 6���� �GHVFULSWLRQ RI ,X LQWHUIDFH��
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����������&RQWURO�SODQH

7KH ILJXUH EHORZ VKRZV WKH FRQWURO SODQH �VLJQDOOLQJ� SURWRFRO VWDFNV RQ ,X DQG 8X LQWHUIDFHV�

875$18( &1
$FFHVV 6WUDWXP

1RQ�$FFHVV 6WUDWXP

5DGLR
�8X�

,X

5DGLR
SURWR�
FROV
���

5DGLR
SURWR�
FROV
���

,X
SURWR
FROV

���

,X
SURWR
FROV

���

&0�00�*00�60 ��� &0�00�*00�60 ���

)LJXUH �� ,X DQG 8X &RQWURO SODQH

(1)  7R EH GHILQHG E\ 76* 5$1 :*� JURXS

��� 7KH SURWRFRO LV GHILQHG LQ GRFXPHQW 6������'HVFULSWLRQ RI ,X LQWHUIDFH����� &0�00�*00�60� 7KLV H[DPSOLILHV D

VHW RI 1$6 FRQWURO SURWRFROV EHWZHHQ 8( DQG &1� 7KHUH PD\ EH GLIIHUHQW 1$6 SURWRFRO VWDFNV LQ SDUDOOHO� 7KH

HYROXWLRQ RI WKH SURWRFRO DUFKLWHFWXUH IRU WKHVH SURWRFROV LV ))6�

1RWH � %RWK WKH 5DGLR SURWRFROV DQG WKH ,X SURWRFROV FRQWDLQ D PHFKDQLVP WR WUDQVSDUHQWO\ WUDQVIHU 1$6 PHVVDJHV.

875$1�$UFKLWHFWXUH
(GLWRU
V 1RWH � 6HFWLRQ � RI >�@

7KH 875$1 FRQVLVWV RI D VHW RI 5DGLR 1HWZRUN 6XEV\VWHPV FRQQHFWHG WR WKH &RUH 1HWZRUN WKURXJK WKH ,X�

$ 516 FRQVLVWV RI D 5DGLR 1HWZRUN &RQWUROOHU DQG RQH RU PRUH DEVWUDFW HQWLWLHV FXUUHQWO\ FDOOHG 1RGH %� 1RGH % DUH

FRQQHFWHG WR WKH 51& WKURXJK WKH ,XE LQWHUIDFH�

$ 1RGH % FDQ VXSSRUW )'' PRGH� 7'' PRGH RU GXDO�PRGH RSHUDWLRQ�

7KH 51& LV UHVSRQVLEOH IRU WKH +DQGRYHU GHFLVLRQV WKDW UHTXLUH VLJQDOOLQJ WR WKH 8(�

7KH 51& FRPSULVHV D FRPELQLQJ�VSOLWWLQJ IXQFWLRQ WR VXSSRUW PDFUR GLYHUVLW\ EHWZHHQ GLIIHUHQW 1RGH %�

7KH 1RGH % FDQ FRPSULVH DQ RSWLRQDO FRPELQLQJ�VSOLWWLQJ IXQFWLRQ WR VXSSRUW PDFUR GLYHUVLW\ LQVLGH D 1RGH %�

,QVLGH WKH 875$1� WKH 51&V RI WKH 5DGLR 1HWZRUN 6XEV\VWHPV FDQ EH LQWHUFRQQHFWHG WRJHWKHU WKURXJK WKH ,XU� ,X�V�

DQG ,XU DUH ORJLFDO LQWHUIDFHV� ,XU FDQ EH FRQYH\HG RYHU SK\VLFDO GLUHFW FRQQHFWLRQ EHWZHHQ 51&V RU YLD DQ\ VXLWDEOH

WUDQVSRUW QHWZRUN�

7KH 875$1 DUFKLWHFWXUH LV VKRZQ LQ )LJXUH ��

516

51&

516

51&

&RUH 1HWZRUN

1RGH % 1RGH % 1RGH % 1RGH %

,X ,X

,XU

,XE ,XE,XE ,XE

)LJXUH �� 875$1 $UFKLWHFWXUH
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(DFK 516 LV UHVSRQVLEOH IRU WKH UHVRXUFHV RI LWV VHW RI FHOOV�

)RU HDFK FRQQHFWLRQ EHWZHHQ D 8VHU (TXLSPHQW DQG WKH 875$1� 2QH 516 LV WKH 6HUYLQJ 516� :KHQ UHTXLUHG� 'ULIW

516V VXSSRUW WKH 6HUYLQJ 516 E\ SURYLGLQJ UDGLR UHVRXUFHV DV VKRZQ LQ )LJXUH �� 7KH UROH RI DQ 516 �6HUYLQJ RU

'ULIW� LV RQ D SHU FRQQHFWLRQ EDVLV EHWZHHQ D 8( DQG WKH 875$1�

6 5 1 6

& R UH 1 H WZ R UN

, X

' 5 1 6

, X U

8 (

& H O O V

)LJXUH �� 6HUYLQJ DQG 'ULIW 516

875$1�)XQFWLRQV�GHVFULSWLRQ
(GLWRU
V 1RWH � 6HFWLRQ �� DQG VXEVHFWLRQV RI >�@

/LVW�RI�IXQFWLRQV

1RWH � 7KLV OLVW RI IXQFWLRQV� WKHLU FODVVLILFDWLRQ DQG GHILQLWLRQV LV DQ LQLWLDO OLVW� FODVVLILFDWLRQ DQG GHILQLWLRQV WKDW ZLOO EH

IXUWKHU UHILQHG�

x )XQFWLRQV UHODWHG WR RYHUDOO V\VWHP DFFHVV FRQWURO

x $GPLVVLRQ &RQWURO

x &RQJHVWLRQ &RQWURO

x 6\VWHP LQIRUPDWLRQ EURDGFDVWLQJ

x )XQFWLRQV UHODWHG WR VHFXULW\ DQG SULYDF\

x 8VH RI 7HPSRUDU\ ,GHQWLILHU

x 5DGLR FKDQQHO FLSKHULQJ

x 5DGLR FKDQQHO GHFLSKHULQJ

x )XQFWLRQV UHODWHG WR KDQGRYHU

x 5DGLR HQYLURQPHQW VXUYH\

x +DQGRYHU GHFLVLRQ

x 0DFUR�GLYHUVLW\ FRQWURO

x +DQGRYHU &RQWURO

x +DQGRYHU H[HFXWLRQ

x +DQGRYHU FRPSOHWLRQ

x 6516 5HORFDWLRQ

x ,QWHU�6\VWHP KDQGRYHU

x )XQFWLRQV UHODWHG WR UDGLR UHVRXUFH PDQDJHPHQW DQG FRQWURO

x 5DGLR EHDUHU FRQQHFWLRQ VHW�XS DQG UHOHDVH �5DGLR %HDUHU &RQWURO�
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x 5HVHUYDWLRQ DQG UHOHDVH RI SK\VLFDO UDGLR FKDQQHOV

x $OORFDWLRQ DQG GHDOORFDWLRQ RI SK\VLFDO UDGLR FKDQQHOV

x 3DFNHW GDWD WUDQVIHU RYHU UDGLR IXQFWLRQ

x 5) SRZHU FRQWURO

x 5) SRZHU VHWWLQJ

x 5DGLR FKDQQHO FRGLQJ

x 5DGLR FKDQQHO GHFRGLQJ

x &KDQQHO FRGLQJ FRQWURO

x ,QLWLDO �UDQGRP� DFFHVV GHWHFWLRQ DQG KDQGOLQJ

x &1 'LVWULEXWLRQ IXQFWLRQ IRU 1RQ $FFHVV 6WUDWXP PHVVDJHV

)XQFWLRQV�GHVFULSWLRQ

����������)XQFWLRQV�UHODWHG�WR�RYHUDOO�V\VWHP�DFFHVV�FRQWURO

6\VWHP DFFHVV LV WKH PHDQV E\ ZKLFK D 8076 XVHU LV FRQQHFWHG WR WKH 8076 LQ RUGHU WR XVH 8076 VHUYLFHV DQG�RU

IDFLOLWLHV� 8VHU V\VWHP DFFHVV PD\ EH LQLWLDWHG IURP HLWKHU WKH PRELOH VLGH� H�J� D PRELOH RULJLQDWHG FDOO� RU WKH QHWZRUN

VLGH� H�J� D PRELOH WHUPLQDWHG FDOO�

������������������$GPLVVLRQ�&RQWURO

7KH SXUSRVH RI WKH DGPLVVLRQ FRQWURO LV WR DGPLW RU GHQ\ QHZ XVHUV� QHZ UDGLR DFFHVV EHDUHUV RU QHZ UDGLR OLQNV �IRU

H[DPSOH GXH WR KDQGRYHU�� 7KH DGPLVVLRQ FRQWURO VKRXOG WU\ WR DYRLG RYHUORDG VLWXDWLRQV DQG EDVH LWV GHFLVLRQV RQ

LQWHUIHUHQFH DQG UHVRXUFH PHDVXUHPHQWV� 7KH DGPLVVLRQ FRQWURO LV HPSOR\HG DW IRU H[DPSOH LQLWLDO 8( DFFHVV� 5$%

DVVLJQPHQW�UHFRQILJXUDWLRQ DQG DW KDQGRYHU� 7KHVH FDVHV PD\ JLYH GLIIHUHQW DQVZHUV GHSHQGLQJ RQ SULRULW\ DQG

VLWXDWLRQ�

1RWH � 7KLV DGPLVVLRQ &RQWURO IXQFWLRQ LV UHODWHG WR 5DGLR 5HVRXUFHV

������������������&RQJHVWLRQ�&RQWURO

7KH WDVN RI FRQJHVWLRQ FRQWURO LV WR PRQLWRU� GHWHFW DQG KDQGOH VLWXDWLRQV ZKHQ WKH V\VWHP LV UHDFKLQJ D QHDU RYHUORDG RU

DQ RYHUORDG VLWXDWLRQ ZLWK WKH DOUHDG\ FRQQHFWHG XVHUV� 7KLV PHDQV WKDW VRPH SDUW RI WKH QHWZRUN KDV UXQ RXW� RU ZLOO

VRRQ UXQ RXW RI UHVRXUFHV� 7KH FRQJHVWLRQ FRQWURO VKRXOG WKHQ EULQJ WKH V\VWHP EDFN WR D VWDEOH VWDWH DV VHDPOHVV DV

SRVVLEOH�

1RWH � 7KLV DGPLVVLRQ &RQWURO IXQFWLRQ LV UHODWHG WR 5DGLR 5HVRXUFHV

������������������6\VWHP�LQIRUPDWLRQ�EURDGFDVWLQJ

7KLV IXQFWLRQ SURYLGHV WKH PRELOH VWDWLRQ ZLWK WKH LQIRUPDWLRQ ZKLFK LV QHHGHG WR FDPS RQ D FHOO DQG WR VHW XS D

FRQQHFWLRQ LQ LGOH PRGH DQG WR SHUIRUP D KDQGRYHU RU URXWH SDFNHWV LQ FRPPXQLFDWLRQ PRGH� 7KH WDVNV PD\ LQFOXGH �

x DFFHVV ULJKWV

x IUHTXHQF\ EDQGV XVHG

x FRQILJXUDWLRQ RI ORJLFDO FKDQQHOV� 3&+� )$&+ DQG 5$&+ FKDQQHO VWUXFWXUH RI WKH FHOO HWF�

x QHWZRUN DQG FHOO LGHQWLWLHV

x LQIRUPDWLRQ IRU ORFDWLRQ UHJLVWUDWLRQ SXUSRVHV

x 8( LGOH PRGH FHOO VHOHFWLRQ DQG FHOO UH�VHOHFWLRQ FULWHULD

x 8( WUDQVPLVVLRQ SRZHU FRQWURO LQIRUPDWLRQ

x 8( DFFHVV DQG DGPLVVLRQ FRQWURO LQIRUPDWLRQ
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%HFDXVH RI LWV FORVH UHODWLRQ WR WKH EDVLF UDGLR WUDQVPLVVLRQ DQG WKH UDGLR FKDQQHO VWUXFWXUH� WKH EDVLF FRQWURO DQG

V\QFKURQLVDWLRQ RI WKLV IXQFWLRQ VKRXOG EH ORFDWHG LQ 875$1�

����������)XQFWLRQV�UHODWHG�WR�VHFXULW\�DQG�SULYDF\

������������������8VH�RI�7HPSRUDU\�,GHQWLILHU

875$1 VKDOO� DV IDU DV SRVVLEOH� XVH D WHPSRUDU\ LGHQWLILHU LQVWHDG RI WKH SHUPDQHQW &1 DVVLJQHG LGHQWLW\ �H�J� ,06,�

,QWHUQDWLRQDO 0RELOH 6XEVFULEHU ,GHQWLW\��

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 8( DQG LQ WKH 875$1

������������������5DGLR�FKDQQHO�FLSKHULQJ

7KLV IXQFWLRQ LV D SXUH FRPSXWDWLRQ IXQFWLRQ ZKHUHE\ WKH UDGLR WUDQVPLWWHG GDWD FDQ EH SURWHFWHG DJDLQVW D QRQ�

DXWKRULVHG WKLUG�SDUW\� &LSKHULQJ PD\ EH EDVHG RQ WKH XVDJH RI D VHVVLRQ�GHSHQGHQW NH\� GHULYHG WKURXJK VLJQDOOLQJ

DQG�RU VHVVLRQ GHSHQGHQW LQIRUPDWLRQ�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 8( DQG LQ WKH 875$1�

������������������5DGLR�FKDQQHO�GHFLSKHULQJ

7KLV IXQFWLRQ LV D SXUH FRPSXWDWLRQ IXQFWLRQ ZKLFK LV XVHG WR UHVWRUH WKH RULJLQDO LQIRUPDWLRQ IURP WKH FLSKHUHG

LQIRUPDWLRQ� 7KH GHFLSKHULQJ IXQFWLRQ LV WKH FRPSOHPHQW IXQFWLRQ RI WKH FLSKHULQJ IXQFWLRQ� EDVHG RQ WKH VDPH

FLSKHULQJ NH\�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 8( DQG LQ WKH 875$1�

����������)XQFWLRQV�UHODWHG�WR�KDQGRYHU

������������������5DGLR�HQYLURQPHQW�VXUYH\

7KLV IXQFWLRQ SHUIRUPV PHDVXUHPHQWV RQ UDGLR FKDQQHOV �FXUUHQW DQG VXUURXQGLQJ FHOOV� DQG WUDQVODWHV WKHVH

PHDVXUHPHQWV LQWR UDGLR FKDQQHO TXDOLW\ HVWLPDWHV� 0HDVXUHPHQWV PD\ LQFOXGH �

�� UHFHLYHG VLJQDO VWUHQJWKV �FXUUHQW DQG VXUURXQGLQJ FHOOV��

�� HVWLPDWHG ELW HUURU UDWLRV� �FXUUHQW DQG VXUURXQGLQJ FHOOV��

�� HVWLPDWLRQ RI SURSDJDWLRQ HQYLURQPHQWV �H�J� KLJK�VSHHG� ORZ�VSHHG� VDWHOOLWH� HWF���

�� WUDQVPLVVLRQ UDQJH �H�J� WKURXJK WLPLQJ LQIRUPDWLRQ��

�� 'RSSOHU VKLIW�

�� V\QFKURQLVDWLRQ VWDWXV�

�� 5HFHLYHG LQWHUIHUHQFH OHYHO�

�� 7RWDO '/ WUDQVPLVVLRQ SRZHU SHU FHOO�

,Q RUGHU IRU WKHVH PHDVXUHPHQWV DQG WKH VXEVHTXHQW DQDO\VLV WR EH PHDQLQJIXO� VRPH DVVRFLDWLRQ EHWZHHQ WKH

PHDVXUHPHQWV DQG WKH FKDQQHOV WR ZKLFK WKH\ UHODWH VKRXOG EH PDGH LQ WKH DQDO\VLV� 6XFK DVVRFLDWLRQ PD\ LQFOXGH WKH

XVH RI LGHQWLILHUV IRU WKH QHWZRUN� WKH EDVH VWDWLRQ� WKH FHOO �EDVH VWDWLRQ VHFWRU� DQG�RU WKH UDGLR FKDQQHO�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 8( DQG LQ WKH 875$1�

������������������+DQGRYHU�GHFLVLRQ

7KLV IXQFWLRQ FRQVLVWV RI JDWKHULQJ HVWLPDWHV RI WKH TXDOLW\ RI WKH UDGLR FKDQQHOV �LQFOXGLQJ HVWLPDWHV IURP VXUURXQGLQJ

FHOOV� IURP WKH PHDVXULQJ HQWLWLHV DQG WR DVVHVV WKH RYHUDOO TXDOLW\ RI VHUYLFH RI WKH FDOO� 7KH RYHUDOO TXDOLW\ RI VHUYLFH LV

FRPSDUHG ZLWK UHTXHVWHG OLPLWV DQG ZLWK HVWLPDWHV IURP VXUURXQGLQJ FHOOV� 'HSHQGLQJ RQ WKH RXWFRPH RI WKLV

FRPSDULVRQ� WKH PDFUR�GLYHUVLW\ FRQWURO IXQFWLRQ RU WKH KDQGRYHU FRQWURO IXQFWLRQ PD\ EH DFWLYDWHG�

7KLV IXQFWLRQ PD\ DOVR LQFOXGH IXQFWLRQDOLWLHV WR DVVHVV WUDIILF ORDGLQJ GLVWULEXWLRQ DPRQJ UDGLR FHOOV DQG WR GHFLGH RQ

KDQGLQJ RYHU WUDIILF EHWZHHQ FHOOV IRU WUDIILF UHDVRQV�

7KH ORFDWLRQ RI WKLV IXQFWLRQ LV GHSHQGLQJ RQ WKH KDQGRYHU SULQFLSOH FKRVHQ�

x LI QHWZRUN RQO\ LQLWLDWHG KDQGRYHU� WKLV IXQFWLRQ LV ORFDWHG LQ WKH 51&�

x LI PRELOH RQO\ LQLWLDWHG KDQGRYHU� WKLV IXQFWLRQ LV ORFDWHG LQ WKH 8(�
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x LI ERWK WKH PRELOH DQG WKH QHWZRUN FDQ LQLWLDWH KDQGRYHU� WKLV IXQFWLRQ ZLOO EH ORFDWHG LQ ERWK WKH 51& DQG WKH

8(�

������������������0DFUR�GLYHUVLW\�FRQWURO

8SRQ UHTXHVW RI WKH +DQGRYHU 'HFLVLRQ IXQFWLRQ� WKLV IXQFWLRQ FRQWUROV WKH GXSOLFDWLRQ� UHSOLFDWLRQ RI LQIRUPDWLRQ

VWUHDPV WR UHFHLYH� WUDQVPLW WKH VDPH LQIRUPDWLRQ WKURXJK PXOWLSOH SK\VLFDO FKDQQHOV �SRVVLEO\ LQ GLIIHUHQW FHOOV� IURP�

WRZDUGV D VLQJOH PRELOH WHUPLQDO�

7KLV IXQFWLRQ DOVR FRQWUROV WKH FRPELQLQJ RI LQIRUPDWLRQ VWUHDPV JHQHUDWHG E\ D VLQJOH VRXUFH �GLYHUVLW\ OLQN�� EXW

FRQYH\HG YLD VHYHUDO SDUDOOHO SK\VLFDO FKDQQHOV �GLYHUVLW\ VXE�OLQNV�� 0DFUR GLYHUVLW\ FRQWURO VKRXOG LQWHUDFW ZLWK

FKDQQHO FRGLQJ FRQWURO LQ RUGHU WR UHGXFH WKH ELW HUURU UDWLR ZKHQ FRPELQLQJ WKH GLIIHUHQW LQIRUPDWLRQ VWUHDPV� 7KLV

IXQFWLRQ FRQWUROV PDFUR�GLYHUVLW\ H[HFXWLRQ ZKLFK LV ORFDWHG DW WKH WZR HQGSRLQWV RI WKH FRQQHFWLRQ HOHPHQW RQ ZKLFK

PDFUR�GLYHUVLW\ LV DSSOLHG �GLYHUVLW\ OLQN�� WKDW LV DW WKH DFFHVV SRLQW DQG DOVR DW WKH PRELOH WHUPLQDWLRQ �

,Q VRPH FDVHV� GHSHQGLQJ RQ SK\VLFDO QHWZRUN FRQILJXUDWLRQ� WKHUH PD\ EH VHYHUDO HQWLWLHV ZKLFK FRPELQH WKH GLIIHUHQW

LQIRUPDWLRQ VWUHDPV� H�J� RQH HQWLW\ FRPELQHV LQIRUPDWLRQ VWUHDPV RQ UDGLR VLJQDO EDVLV� DQRWKHU FRPELQHV LQIRUPDWLRQ

VWUHDPV RQ ZLUHOLQH VLJQDO EDVLV�

7KLV IXQFWLRQ LV W\SLFDOO\ ORFDWHG LQ WKH 875$1� +RZHYHU� GHSHQGLQJ RQ WKH SK\VLFDO QHWZRUN DUFKLWHFWXUH� VRPH ELW

VWUHDP FRPELQLQJ IXQFWLRQ ZLWKLQ WKH &1 PD\ KDYH WR EH LQFOXGHG LQ WKH FRQWURO�

������������������+DQGRYHU�&RQWURO

,Q WKH FDVH RI VZLWFKHG KDQGRYHU� WKLV IXQFWLRQ LV UHVSRQVLEOH IRU WKH RYHUDOO FRQWURO RI WKH KDQGRYHU H[HFXWLRQ SURFHVV�

,W LQLWLDWHV WKH KDQGRYHU H[HFXWLRQ SURFHVV LQ WKH HQWLWLHV UHTXLUHG DQG UHFHLYHV LQGLFDWLRQV UHJDUGLQJ WKH UHVXOWV�

'XH WR WKH FORVH UHODWLRQVKLS ZLWK WKH UDGLR DFFHVV DQG WKH +DQGRYHU 'HFLVLRQ IXQFWLRQ� WKLV IXQFWLRQ VKRXOG EH ORFDWHG

LQ WKH 875$1�

������������������+DQGRYHU�H[HFXWLRQ

7KLV IXQFWLRQ LV LQ FRQWURO RI WKH DFWXDO KDQGLQJ RYHU RI WKH FRPPXQLFDWLRQ SDWK� ,W FRPSULVHV WZR VXE�SURFHVVHV�

KDQGRYHU UHVRXUFH UHVHUYDWLRQ DQG KDQGRYHU SDWK VZLWFKLQJ� 7KH KDQGRYHU UHVRXUFH UHVHUYDWLRQ SURFHVV ZLOO UHVHUYH

DQG DFWLYDWH WKH QHZ UDGLR DQG ZLUHOLQH UHVRXUFHV WKDW DUH UHTXLUHG IRU WKH KDQGRYHU� :KHQ WKH QHZ UHVRXUFHV DUH

VXFFHVVIXOO\ UHVHUYHG DQG DFWLYDWHG� WKH KDQGRYHU SDWK VZLWFKLQJ SURFHVV ZLOO SHUIRUP WKH ILQDO VZLWFKLQJ IURP WKH ROG WR

WKH QHZ UHVRXUFHV� LQFOXGLQJ DQ\ LQWHUPHGLDWH SDWK FRPELQDWLRQ UHTXLUHG� H�J� UDGLR OLQN DGGLWLRQ DQG UDGLR OLQN GHOHWLRQ

LQ WKH VRIW KDQGRYHU FDVH�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 875$1 IRU 875$1 LQWHUQDO SDWK VZLWFKLQJ DQG LQ WKH &1 IRU &1 SDWK VZLWFKLQJ�

������������������+DQGRYHU�FRPSOHWLRQ

7KLV IXQFWLRQ ZLOO IUHH XS DQ\ UHVRXUFHV WKDW DUH QR ORQJHU QHHGHG� $ UH�URXWLQJ RI WKH FDOO PD\ DOVR EH WULJJHUHG LQ RUGHU

WR RSWLPLVH WKH QHZ FRQQHFWLRQ�

7KLV IXQFWLRQ LV ORFDWHG ERWK LQ WKH 875$1 DQG LQ WKH &1�

������������������6516�5HORFDWLRQ

7KH 6516 5HORFDWLRQ IXQFWLRQ FRRUGLQDWHV WKH DFWLYLWLHV ZKHQ WKH 6516 UROH LV WR EH WDNHQ RYHU E\ DQRWKHU 516� 6516

UHORFDWLRQ LPSOLHV WKDW WKH ,X LQWHUIDFH FRQQHFWLRQ SRLQW LV PRYHG WR WKH QHZ 516�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 51& DQG WKH &1�

������������������,QWHU�6\VWHP�KDQGRYHU

7KH ,QWHU�V\VWHP KDQGRYHU IXQFWLRQ HQDEOHV KDQGRYHU WR DQG IURP H�J� *60 %66� 3'& V\VWHP�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 875$1� WKH 8( DQG WKH &1�

��������� +DQGRYHU IURP 8076 WR *60

,Q FDVH RI LQWHU�V\VWHP HQYLURQPHQW� 875$1 WUDQVPLWV D OLVW RI *60 QHLJKERXU FHOOV WR WKH PRELOH� %DVHG RQ

PHDVXUHPHQWV PDGH E\ WKH GXDO PRGH 8(� WKH 51& FDQ GHFLGH WR SHUIRUP D KDQGRYHU WR *60 FHOOV�

$IWHU WKLV GHFLVLRQ� 51& VHQGV RQH WDUJHW FHOO LQ +DUG +DQGRYHU 5HTXLUHG PHVVDJH WR WKH 06&� 6LQFH� WKH 06& NQRZV

WKH FRPSOHWH FRQILJXUDWLRQ RQ D FHOO EDVLV RI HDFK %6& FRQQHFWHG WR KLP� KH FDQ WUDQVIHU DV LQ *60 WKH 5HTXHVW WR

KDQGRYHU WR WKH WDUJHW %6&� 7KH %6& DFWLYDWHV D QHZ FKDQQHO RQ WKH WDUJHW FHOO DQG SUHSDUH +DQGRYHU &RPPDQG

PHVVDJH ZKLFK ZLOO EH WUDQVIHUUHG WR WKH 8( WUDQVSDUHQWO\ WKURXJK WKH 51&� $IWHU WKH VXFFHVVIXO H[HFXWLRQ RI WKH

KDQGRYHU� UHVRXUFHV RQ VRXUFH 51& DUH UHOHDVHG�

x +DQGRYHU IURP 8076 WR *60 PD\ QHHG VHUYLFH UH�QHJRWLDWLRQ� WKLV SRLQW LV ))6
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��������� +DQGRYHU IURP *60 WR 8076

+DQGRYHU IURP *60 WR 8076 PD\ RFFXU IRU WZR UHDVRQV�

x UDGLR FRYHUDJH UHDVRQ

x VHUYLFH UHDVRQ � WKLV SRLQW LV ))6

,Q FDVH RI LQWHU�V\VWHP HQYLURQPHQW� %6& EURDGFDVWV D OLVW RI 8076 QHLJKERXU FHOOV LQ 6\VWHP ,QIRUPDWLRQ PHVVDJH� $

GXDO PRGH 8( DUULYLQJ LQ ERDUGHU RI *60 FRYHUDJH ZLOO SHUIRUP PHDVXUHPHQWV RQ 8076 FHOOV� %DVHG RQ WKHVH

PHDVXUHPHQWV� WKH %6& FDQ GHFLGH WR SHUIRUP D KDQGRYHU WR 8076 FHOOV

7KHQ� WKH %6&� VHQGV D +DQGRYHU 5HTXLUHG PHVVDJH ZLWK D FHOO OLVW WR WKH 06&� 7KH 06& LV QRW DEOH WR GHWHUPLQH WKH

ORFDWLRQ RI WKH UHTXHVWHG 8076 FHOOV RQO\ ZLWK FHOO LGHQWLW\� $W OHDVW� VRXUFH %6& VKDOO LGHQWLI\ D 8076 FHOO ZLWK 51&

DQG FHOO LGHQWLILHUV� VR WKDW WKH 06& NQRZV WR ZKLFK 51&� KH KDYH WR VHQG +DUG +DQGRYHU 5HTXHVW PHVVDJH� 2Q UHFHLSW

RI WKLV PHVVDJH� WKH 51& DFWLYDWHV D FKDQQHO RQ WKH UHTXHVWHG FHOO DQG SUHSDUHV +DQGRYHU &RPPDQG ZKLFK LV VHQW

WUDQVSDUHQWO\ WR WKH 8( WKURXJK WKH %6&� $IWHU WKH VXFFHVVIXO H[HFXWLRQ RI WKH KDQGRYHU� UHVRXUFHV RQ VRXUFH %6& DUH

UHOHDVHG�

����������)XQFWLRQV�UHODWHG�WR�UDGLR�UHVRXUFH�PDQDJHPHQW�DQG�FRQWURO

5DGLR UHVRXUFH PDQDJHPHQW LV FRQFHUQHG ZLWK WKH DOORFDWLRQ DQG PDLQWHQDQFH RI UDGLR FRPPXQLFDWLRQ UHVRXUFHV�

8076 UDGLR UHVRXUFHV PXVW EH VKDUHG EHWZHHQ FLUFXLW WUDQVIHU PRGH VHUYLFHV DQG SDFNHW WUDQVIHU PRGHV VHUYLFHV �L�H�

&RQQHFWLRQ�RULHQWHG DQG�RU FRQQHFWLRQOHVV�RULHQWHG VHUYLFHV��

������������������5DGLR�EHDUHU�FRQQHFWLRQ�VHW�XS�DQG�UHOHDVH��5DGLR�%HDUHU�&RQWURO�

7KLV IXQFWLRQ LV UHVSRQVLEOH IRU WKH FRQWURO RI FRQQHFWLRQ HOHPHQW VHW�XS DQG UHOHDVH LQ WKH UDGLR DFFHVV VXE QHWZRUN�

7KH SXUSRVH RI WKLV IXQFWLRQ LV

�� WR SDUWLFLSDWH LQ WKH SURFHVVLQJ RI WKH HQG�WR�HQG FRQQHFWLRQ VHW�XS DQG UHOHDVH�

�� DQG WR PDQDJH DQG PDLQWDLQ WKH HOHPHQW RI WKH HQG�WR�HQG FRQQHFWLRQ� ZKLFK LV ORFDWHG LQ WKH UDGLR DFFHVV VXE

QHWZRUN�

,Q WKH IRUPHU FDVH� WKLV IXQFWLRQ ZLOO EH DFWLYDWHG E\ UHTXHVW IURP RWKHU IXQFWLRQDO HQWLWLHV DW FDOO VHW�XS�UHOHDVH� ,Q WKH

ODWWHU FDVH� L�H� ZKHQ WKH HQG�WR�HQG FRQQHFWLRQ KDV DOUHDG\ EHHQ HVWDEOLVKHG� WKLV IXQFWLRQ PD\ DOVR EH LQYRNHG WR FDWHU

IRU LQ�FDOO VHUYLFH PRGLILFDWLRQ RU DW KDQGRYHU H[HFXWLRQ� 7KLV IXQFWLRQ LQWHUDFWV ZLWK WKH UHVHUYDWLRQ DQG UHOHDVH RI

SK\VLFDO �UDGLR� FKDQQHOV IXQFWLRQ�

7KLV IXQFWLRQ LV ORFDWHG ERWK LQ WKH 8( DQG LQ WKH 51&�

������������������5HVHUYDWLRQ�DQG�UHOHDVH�RI�SK\VLFDO�UDGLR�FKDQQHOV

7KLV IXQFWLRQ FRQVLVWV RI WUDQVODWLQJ WKH FRQQHFWLRQ HOHPHQW VHW�XS RU UHOHDVH UHTXHVWV LQWR SK\VLFDO UDGLR FKDQQHO

UHTXHVWV� UHVHUYLQJ RU UHOHDVLQJ WKH FRUUHVSRQGLQJ SK\VLFDO UDGLR FKDQQHOV DQG DFNQRZOHGJLQJ WKLV UHVHUYDWLRQ� UHOHDVH WR

WKH UHTXHVWLQJ HQWLW\�

7KLV IXQFWLRQ PD\ DOVR SHUIRUP SK\VLFDO FKDQQHO UHVHUYDWLRQ DQG UHOHDVH LQ WKH FDVH RI D KDQGRYHU� 0RUHRYHU� WKH

DPRXQW RI UDGLR UHVRXUFH UHTXLUHG PD\ FKDQJH GXULQJ D FDOO� GXH WR VHUYLFH UHTXHVWV IURP WKH XVHU RU PDFUR�GLYHUVLW\

UHTXHVWV� 7KHUHIRUH� WKLV IXQFWLRQ PXVW DOVR EH FDSDEOH RI G\QDPLFDOO\ DVVLJQLQJ SK\VLFDO FKDQQHOV GXULQJ D FDOO�

1RWH� 7KLV IXQFWLRQ PD\ RU PD\ QRW EH LGHQWLFDO WR WKH IXQFWLRQ DOORFDWLRQ DQG GHDOORFDWLRQ RI SK\VLFDO UDGLR

FKDQQHOV� 7KH GLVWLQFWLRQ EHWZHHQ WKH WZR IXQFWLRQV LV UHTXLUHG H�J� WR WDNH LQWR DFFRXQW VKDULQJ D SK\VLFDO UDGLR

FKDQQHO E\ PXOWLSOH XVHUV LQ D SDFNHW GDWD WUDQVIHU PRGH�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 875$1�

������������������$OORFDWLRQ�DQG�GHDOORFDWLRQ�RI�SK\VLFDO�UDGLR�FKDQQHOV

7KLV IXQFWLRQ LV UHVSRQVLEOH� RQFH SK\VLFDO UDGLR FKDQQHOV KDYH EHHQ UHVHUYHG� IRU DFWXDO SK\VLFDO UDGLR FKDQQHO XVDJH�

DOORFDWLQJ RU GHDOORFDWLQJ WKH FRUUHVSRQGLQJ SK\VLFDO UDGLR FKDQQHOV IRU GDWD WUDQVIHU� $FNQRZOHGJLQJ WKLV DOORFDWLRQ�

GHDOORFDWLRQ WR WKH UHTXHVWLQJ HQWLW\ LV IRU IXUWKHU VWXG\�

1RWH� 7KLV IXQFWLRQ PD\ RU PD\ QRW EH LGHQWLFDO WR WKH IXQFWLRQ UHVHUYDWLRQ DQG UHOHDVH RI SK\VLFDO UDGLR FKDQQHOV�

7KH GLVWLQFWLRQ EHWZHHQ WKH WZR IXQFWLRQV LV UHTXLUHG H�J� WR WDNH LQWR DFFRXQW VKDULQJ D SK\VLFDO UDGLR FKDQQHO E\

PXOWLSOH XVHUV LQ D SDFNHW GDWD WUDQVIHU PRGH�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 875$1�

� 7KH EHKDYLRXU RI WKH %6& LV JLYHQ DV DQ H[DPSOH VLQFH LW LV RXW RI WKH VFRSH RI $5& (*
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������������������3DFNHW�GDWD�WUDQVIHU�RYHU�UDGLR�IXQFWLRQ

7KLV IXQFWLRQ SURYLGHV SDFNHW GDWD WUDQVIHU FDSDELOLW\ DFURVV WKH 8076 UDGLR LQWHUIDFH� 7KLV IXQFWLRQ LQFOXGHV

SURFHGXUHV ZKLFK�

�� SURYLGH SDFNHW DFFHVV FRQWURO RYHU UDGLR FKDQQHOV�

�� SURYLGH SDFNHW PXOWLSOH[LQJ RYHU FRPPRQ SK\VLFDO UDGLR FKDQQHOV�

�� SURYLGH SDFNHW GLVFULPLQDWLRQ ZLWKLQ WKH PRELOH WHUPLQDO�

�� SURYLGH HUURU GHWHFWLRQ DQG FRUUHFWLRQ�

�� SURYLGH IORZ FRQWURO SURFHGXUHV�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 8( DQG LQ WKH 875$1�

,W HQFRPSDVVHV �

�� &KDQQHO W\SH VZLWFKLQJ � 875$1 VKDOO KDYH WKH SRVVLELOLW\ WR G\QDPLFDOO\� GXULQJ DQ 55& FRQQHFWLRQ� VZLWFK

EHWZHHQ D &RPPRQ 7UDQVSRUW DQG D 'HGLFDWHG 7UDQVSRUW &KDQQHO� 7KLV WR RSWLPLVH WKH UDGLR UHVRXUFH XWLOLVDWLRQ

DQG WR DFKLHYH WKH 4R6 UHTXHVWHG E\ WKH SDFNHW GDWD XVHU�

�� &KDQQHO UDWH PRGLILFDWLRQ � 875$1 VKDOO KDYH WKH SRVVLELOLW\ WR G\QDPLFDOO\� GXULQJ DQ 55& FRQQHFWLRQ� PRGLI\

WKH FKDQQHO UDWH RI D 'HGLFDWHG 7UDQVSRUW &KDQQHO� 7KLV WR RSWLPLVH WKH UDGLR UHVRXUFH XWLOLVDWLRQ DQG WR DFKLHYH

WKH 4R6 UHTXHVWHG E\ WKH SDFNHW GDWD XVHU�

�� 3DFNHW VFKHGXOLQJ � :KHQ SHUIRUPLQJ GDWD WUDQVIHU� LW VKDOO EH SRVVLEOH WR VFKHGXOH GDWD WUDQVPLVVLRQV DFFRUGLQJ

WR 4R6�

�� 5HWUDQVPLVVLRQ � )RU DVVXUHG PRGH UDGLR DFFHVV EHDUHUV� 875$1 VKDOO VXSSRUW UHWUDQVPLVVLRQ RI

XQDFNQRZOHGJHG GDWD RYHU WKH UDGLR LQWHUIDFH� 7KLV� LQ RUGHU WR DVVXUH D FHUWDLQ SDFNHW ORVV SUREDELOLW\�

�� 3DFNHW GLVFDUG � ,I� IRU H[DPSOH� WKH FRPPXQLFDWLRQ RYHU WKH UDGLR LQWHUIDFH IDLOV DQG SDUWV RI DQ $FFHVV 6WUDWXP

6'8 �H�J� DQ ,3 SDFNHW� DUH ORVW� RU GXH WR FRQJHVWLRQ ZLWKLQ 875$1 D SDUW RI DQ $FFHVV 6WUDWXP 6'8 LV

GURSSHG� 875$1 VKDOO GLVFDUG WKH ZKROH $FFHVV 6WUDWXP 6'8� 7KLV LV WR HQVXUH WKDW UDGLR UHVRXUFHV DUH QRW

XQQHFHVVDULO\ ZDVWHG� ,W LV H[SHFWHG WKDW KLJKHU OD\HUV �WUDQVSRUW SURWRFROV� ZLOO SHUIRUP WKH QHFHVVDU\

UHWUDQVPLVVLRQV�

�� $YRLGDQFH RI ,3 IUDJPHQWDWLRQ� 875$1 VKDOO EH DEOH WR KDQGOH $FFHVV 6WUDWXP 6'8V XS WR D VL]H ZKLFK LV ODUJH

HQRXJK WR DYRLG ,3 IUDJPHQWDWLRQ LQ PRVW FDVHV�

������������������5)�SRZHU�FRQWURO

7KLV JURXS RI IXQFWLRQV FRQWUROV WKH OHYHO RI WKH WUDQVPLWWHG SRZHU LQ RUGHU WR PLQLPLVH LQWHUIHUHQFH DQG NHHS WKH TXDOLW\

RI WKH FRQQHFWLRQV� ,W FRQVLVW RI WKH IROORZLQJ IXQFWLRQV� 8/ 2XWHU /RRS 3RZHU &RQWURO� '/ 2XWHU /RRS 3RZHU &RQWURO�

8/ ,QQHU /RRS 3RZHU &RQWURO� '/ ,QQHU /RRS 3RZHU &RQWURO� 8/ 2SHQ /RRS 3RZHU &RQWURO DQG '/ 2SHQ /RRS

3RZHU &RQWURO�

��������� 8/ 287(5 /223 32:(5 &21752/

7KH 8/ 2XWHU /RRS 3RZHU &RQWURO VHWV WKH WDUJHW TXDOLW\ YDOXH IRU WKH 8/ ,QQHU /RRS 3RZHU &RQWURO� ,W UHFHLYHV LQSXW

IURP TXDOLW\ HVWLPDWHV RI WKH WUDQVSRUW FKDQQHO� 7KH 8/ RXWHU ORRS SRZHU FRQWURO LV PDLQO\ XVHG IRU D ORQJ�WHUP TXDOLW\

FRQWURO RI WKH UDGLR FKDQQHO�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 875$1�

��������� '/ 287(5 /223 32:(5 &21752/

7KH '/ 2XWHU /RRS 3RZHU &RQWURO VHWV WKH WDUJHW TXDOLW\ YDOXH IRU WKH '/ LQQHU ORRS SRZHU FRQWURO� ,W UHFHLYHV LQSXW

IURP TXDOLW\ HVWLPDWHV RI WKH WUDQVSRUW FKDQQHO� PHDVXUHG LQ WKH 8(� 7KH '/ RXWHU ORRS SRZHU FRQWURO LV PDLQO\ XVHG

IRU D ORQJ�WHUP TXDOLW\ FRQWURO RI WKH UDGLR FKDQQHO�

7KLV IXQFWLRQ LV ORFDWHG PDLQO\ LQ WKH 8(� EXW VRPH FRQWURO SDUDPHWHUV DUH VHW E\ WKH 875$1�

��������� 8/ ,11(5 /223 32:(5 &21752/

7KH 8/ ,QQHU /RRS 3RZHU &RQWURO VHWV WKH SRZHU RI WKH XSOLQN GHGLFDWHG SK\VLFDO FKDQQHOV� ,W UHFHLYHV WKH TXDOLW\ WDUJHW

IURP 8/ 2XWHU /RRS 3RZHU &RQWURO DQG TXDOLW\ HVWLPDWHV RI WKH XSOLQN GHGLFDWHG SK\VLFDO FRQWURO FKDQQHO� 7KH SRZHU

FRQWURO FRPPDQGV DUH VHQW RQ WKH GRZQOLQN GHGLFDWHG SK\VLFDO FRQWURO FKDQQHO WR WKH 8(�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 875$1 DQG WKH 8(�

��������� '/ ,11(5 /223 32:(5 &21752/

7KH '/ ,QQHU /RRS 3RZHU &RQWURO VHWV WKH SRZHU RI WKH GRZQOLQN GHGLFDWHG SK\VLFDO FKDQQHOV� ,W UHFHLYHV WKH TXDOLW\
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WDUJHW IURP '/ 2XWHU /RRS 3RZHU &RQWURO DQG TXDOLW\ HVWLPDWHV RI WKH GRZQOLQN GHGLFDWHG SK\VLFDO FRQWURO FKDQQHO�

7KH SRZHU FRQWURO FRPPDQGV DUH VHQW RQ WKH XSOLQN GHGLFDWHG SK\VLFDO FRQWURO FKDQQHO WR WKH 875$1�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 875$1 DQG WKH 8(�

��������� 8/ 23(1 /223 32:(5 &21752/

7KH 8/ 2SHQ /RRS 3RZHU &RQWURO VHWV WKH LQLWLDO SRZHU RI WKH 8(� L�H� DW UDQGRP DFFHVV� 7KH IXQFWLRQ XVHV 8(

PHDVXUHPHQWV DQG EURDGFDVWHG FHOO�V\VWHP SDUDPHWHUV DV LQSXW�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 875$1 DQG WKH 8(�

��������� '/ 23(1 /223 32:(5 &21752/

7KH '/ 2SHQ /RRS 3RZHU &RQWURO VHWV WKH LQLWLDO SRZHU RI GRZQOLQN FKDQQHOV� ,W UHFHLYHV GRZQOLQN PHDVXUHPHQW

UHSRUWV IURP WKH 8(�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 875$1 DQG WKH 8(�

������������������5DGLR�FKDQQHO�FRGLQJ

7KLV IXQFWLRQ LQWURGXFHV UHGXQGDQF\ LQWR WKH VRXUFH GDWD IORZ� LQFUHDVLQJ LWV UDWH E\ DGGLQJ LQIRUPDWLRQ FDOFXODWHG IURP

WKH VRXUFH GDWD� LQ RUGHU WR DOORZ WKH GHWHFWLRQ RU FRUUHFWLRQ RI VLJQDO HUURUV LQWURGXFHG E\ WKH WUDQVPLVVLRQ PHGLXP�

7KH FKDQQHO FRGLQJ DOJRULWKP�V� XVHG DQG WKH DPRXQW RI UHGXQGDQF\ LQWURGXFHG PD\ EH GLIIHUHQW IRU WKH GLIIHUHQW W\SHV

RI ORJLFDO FKDQQHOV DQG GLIIHUHQW W\SHV RI GDWD�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 8( DQG LQ WKH 875$1�

������������������5DGLR�FKDQQHO�GHFRGLQJ

7KLV IXQFWLRQ WULHV WR UHFRQVWUXFW WKH VRXUFH LQIRUPDWLRQ XVLQJ WKH UHGXQGDQF\ DGGHG E\ WKH FKDQQHO FRGLQJ IXQFWLRQ WR

GHWHFW RU FRUUHFW SRVVLEOH HUURUV LQ WKH UHFHLYHG GDWD IORZ� 7KH FKDQQHO GHFRGLQJ IXQFWLRQ PD\ DOVR HPSOR\ D SULRUL HUURU

OLNHOLKRRG LQIRUPDWLRQ JHQHUDWHG E\ WKH GHPRGXODWLRQ IXQFWLRQ WR LQFUHDVH WKH HIILFLHQF\ RI WKH GHFRGLQJ RSHUDWLRQ� 7KH

FKDQQHO GHFRGLQJ IXQFWLRQ LV WKH FRPSOHPHQW IXQFWLRQ WR WKH FKDQQHO FRGLQJ IXQFWLRQ�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 8( DQG LQ WKH 875$1�

������������������&KDQQHO�FRGLQJ�FRQWURO

7KLV IXQFWLRQ JHQHUDWHV FRQWURO LQIRUPDWLRQ UHTXLUHG E\ WKH FKDQQHO FRGLQJ� GHFRGLQJ H[HFXWLRQ IXQFWLRQV� 7KLV PD\

LQFOXGH FKDQQHO FRGLQJ VFKHPH� FRGH UDWH� HWF�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 8( DQG LQ WKH 875$1�

������������������,QLWLDO��UDQGRP��DFFHVV�GHWHFWLRQ�DQG�KDQGOLQJ

7KLV IXQFWLRQ ZLOO KDYH WKH DELOLW\ WR GHWHFW DQ LQLWLDO DFFHVV DWWHPSW IURP D PRELOH VWDWLRQ DQG ZLOO UHVSRQG

DSSURSULDWHO\� 7KH KDQGOLQJ RI WKH LQLWLDO DFFHVV PD\ LQFOXGH SURFHGXUHV IRU D SRVVLEOH UHVROXWLRQ RI FROOLGLQJ DWWHPSWV�

HWF� 7KH VXFFHVVIXO UHVXOW ZLOO EH WKH UHTXHVW IRU DOORFDWLRQ RI DSSURSULDWH UHVRXUFHV IRU WKH UHTXHVWLQJ PRELOH VWDWLRQ�

7KLV IXQFWLRQ LV ORFDWHG LQ WKH 875$1�

�����������������&1�'LVWULEXWLRQ�IXQFWLRQ�IRU�1RQ�$FFHVV�6WUDWXP�PHVVDJHV

,Q WKH 55& SURWRFRO� PHVVDJHV IURP WKH 1$6 VKDOO EH WUDQVSDUHQWO\ WUDQVIHUUHG ZLWKLQ WKH $FFHVV 6WUDWXP XVLQJ WKH

'LUHFW 7UDQVIHU SURFHGXUH� ,Q WKH WZR &1 VFHQDULR� D GLVWULEXWLRQ IXQFWLRQ LQ WKH 8( DQG WKH 651& VKDOO KDQGOH D &1

GLVFULPLQDWRU WR GLUHFW PHVVDJHV WR WKH DSSURSULDWH 1$6 HQWLW\ L�H� WKH DSSURSULDWH 0RELOLW\ 0DQDJHPHQW LQVWDQFH LQ WKH

8( GRPDLQ DQG WKH DSSURSULDWH &1 GRPDLQ�

,Q WKH GRZQOLQN GLUHFWLRQ� WKH VLJQDOLQJ EHDUHUV DGGUHVVLQJ VKDOO EH XVHG WR LGHQWLI\ WKH RULJLQDWLQJ &1 GRPDLQ �H�J�

IURP &1 QRGH RULJLQDWLQJ DGGUHVV�� 7KH SURFHVV SHUIRUPHG E\ WKH GLVWULEXWLRQ IXQFWLRQ VLPSO\ FRQVLVWV LQ DGGLQJ RQH

&1 GLVFULPLQDWLRU WR WKH YDOXH FRUUHVSRQGLQJ WR WKH RULJLQDWLQJ &1 GRPDLQ DQG SDVVLQJ WKH 1$6 PHVVDJH WR WKH

XQGHUQHDWK SURWRFRO OD\HUV IRU WUDQVSDUHQW WUDQVIHU WR WKH 8(�

,Q WKH XSOLQN GLUHFWLRQ� WKH SURFHVV SHUIRUPHG E\ WKH GLVWULEXWLRQ IXQFWLRQ LQ WKH 651& FRQVLVWV LQ UHPRYLQJ WKH &1

GLVFULPLQDWLRU LQVHUWHG E\ WKH SHHU 8( IXQFWLRQ DQG GLVWULEXWH WKH 1$6 PHVVDJH WR WKH FRUUHVSRQGLQJ 5$1$3 LQVWDQFH

IRU WUDQVIHU RYHU ,X LQWHUIDFH�

7KLV IXQFWLRQ LV ORFDWHG LQ ERWK WKH 8( DQG LQ WKH 651&�

0RELOLW\�0DQDJHPHQW
(GLWRU
V 1RWH � 6HFWLRQ � DQG VXEVHFWLRQV RI >�@

1RWH � /RFDWLRQ EDVHG VHUYLFHV KDYH QRW EHHQ \HW FRQVLGHUHG DQG QHHG IXUWKHU VWXGLHV�



�*33

76 6���� 9����� �����������

'HGLFDWHG�&RQQHFWLRQ

%DVHG RQ >�@� WKH 8( PD\ HLWKHU KDYH RU QRW KDYH D GHGLFDWHG FRQQHFWLRQ �

�� 7KHUH H[LVWV D GHGLFDWHG FRQQHFWLRQ HVWDEOLVKHG RYHU WKH 'HGLFDWHG &RQWURO 6HUYLFH $FFHVV 3RLQW �'&�6$3� IURP

WKH $FFHVV 6WUDWXP�

,Q WKLV FDVH� WKH &1 FDQ UHDFK WKH 8( E\ WKH GHGLFDWHG FRQQHFWLRQ 6$3 RQ WKH &1 VLGH� DQG WKH 875$1 KDV D

FRQWH[W ZLWK WKH 8( DQG &1 IRU WKLV SDUWLFXODU FRQQHFWLRQ� 7KLV FRQWH[W LV HUDVHG ZKHQ WKH FRQQHFWLRQ LV

UHOHDVHG� 7KH GHGLFDWHG FRQQHFWLRQ FDQ EH LQLWLDWHG IURP WKH 8( RQO\�

(GLWRU
V QRWH � $ GHGLFDWHG FRQQHFWLRQ LV FXUUHQWO\ GHILQHG DV 6LJQDOOLQJ &RQQHFWLRQ LQ >�@� 1RWH WKDW LQ WKH UDGLR

LQWHUIDFH� GHGLFDWHG RU FRPPRQ FKDQQHOV FDQ EH XVHG�

'HSHQGLQJ RQ WKH DFWLYLW\ RI D 8(� WKH ORFDWLRQ RI WKH 8( LV NQRZQ HLWKHU RQ FHOO OHYHO �KLJKHU DFWLYLW\� RU LQ D

ODUJHU DUHD FRQVLVWLQJ RI VHYHUDO FHOOV �ORZHU DFWLYLW\�� 7KLV ZLOO �L� PLQLPLVH WKH QXPEHU RI ORFDWLRQ XSGDWH

PHVVDJHV IRU PRYLQJ 8(V ZLWK ORZ DFWLYLW\ DQG �LL� UHPRYH WKH QHHG IRU SDJLQJ IRU 8(V NQRZQ RQ FHOO OHYHO�

�� 7KHUH GRHV QRW H[LVW D GHGLFDWHG FRQQHFWLRQ�

,Q WKLV FDVH� WKH &1 PXVW UHDFK WKH 8( YLD WKH 1RWLILFDWLRQ 6$3� 7KH PHVVDJH VHQW WR WKH 8( FDQ EH D UHTXHVW WR

WKH 8( WR HVWDEOLVK D GHGLFDWHG FRQQHFWLRQ� 7KH 8( LV DGGUHVVHG ZLWK D XVHU�WHUPLQDO LGHQWLW\ DQG D 
JHRJUDSKLFDO

DUHD
�

&RQVHTXHQFHV�IRU�0RELOLW\�+DQGOLQJ

,W LV JHQHUDOO\ DJUHHG >�@ WR FRQWDLQ UDGLR DFFHVV VSHFLILF SURFHGXUHV ZLWKLQ 875$1� 7KLV PHDQV WKDW DOO FHOO OHYHO

PRELOLW\ VKRXOG EH KDQGOHG ZLWKLQ 875$1� $OVR WKH FHOO VWUXFWXUH RI WKH UDGLR QHWZRUN VKRXOG QRW QHFHVVDULO\ EH NQRZQ

RXWVLGH WKH 875$1�

:KHQ WKHUH H[LVWV D GHGLFDWHG FRQQHFWLRQ WR WKH 8(� WKH 875$1 VKDOO KDQGOH WKH UDGLR LQWHUIDFH PRELOLW\ RI WKH 8(�

7KLV LQFOXGHV SURFHGXUHV VXFK DV VRIW KDQGRYHU� DQG SURFHGXUHV IRU KDQGOLQJ PRELOLW\ LQ WKH 5$&+�3&+ VXEVWDWH�

(GLWRU
V QRWH � 6RPH UHIHUHQFH ZLOO EH QHFHVVDU\ WR D �*33 76* 5$1 :*� GRFXPHQW WKDW GHILQHV WKDW VXEVWDWH�

:KHQ WKHUH GRHV QRW H[LVW D GHGLFDWHG FRQQHFWLRQ WR WKH 8(� QR 8( LQIRUPDWLRQ LQ 875$1 LV QHHGHG� ,Q WKLV FDVH� WKH

PRELOLW\ LV KDQGOHG GLUHFWO\ EHWZHHQ 8( DQG &1 RXWVLGH DFFHVV VWUDWXP �H�J� E\ PHDQV RI UHJLVWUDWLRQ SURFHGXUHV��

:KHQ SDJLQJ WKH 8(� WKH &1 LQGLFDWHV D 
JHRJUDSKLFDO DUHD
 WKDW LV WUDQVODWHG ZLWKLQ 875$1 WR WKH DFWXDO FHOOV WKDW VKDOO

EH SDJHG� $ 
JHRJUDSKLFDO DUHD
 VKDOO EH LGHQWLILHG LQ D FHOO�VWUXFWXUH LQGHSHQGHQW ZD\� 2QH SRVVLELOLW\ LV WKH XVH RI


/RFDWLRQ $UHD LGHQWLWLHV
�

'XULQJ WKH OLIHWLPH RI WKH GHGLFDWHG FRQQHFWLRQ� WKH UHJLVWUDWLRQV WR WKH &1 DUH VXSSUHVVHG E\ WKH 8(� :KHQ D GHGLFDWHG

FRQQHFWLRQ LV UHOHDVHG� WKH 8( SHUIRUPV D QHZ UHJLVWUDWLRQ WR WKH &1� LI QHHGHG�

7KXV� WKH 875$1 GRHV QRW FRQWDLQ DQ\ SHUPDQHQW 
ORFDWLRQ UHJLVWHUV
 IRU WKH 8(� EXW RQO\ WHPSRUDU\ FRQWH[WV IRU WKH

GXUDWLRQ RI WKH GHGLFDWHG FRQQHFWLRQ� 7KLV FRQWH[W PD\ W\SLFDOO\ FRQWDLQ ORFDWLRQ LQIRUPDWLRQ �H�J� FXUUHQW FHOO�V� RI WKH

8(� DQG LQIRUPDWLRQ DERXW DOORFDWHG UDGLR UHVRXUFHV DQG UHODWHG FRQQHFWLRQ UHIHUHQFHV�

5DGLR�1HWZRUN�7HPSRUDU\�,GHQWLW\

1RWH � 7KLV 517, GHILQLWLRQ DQG XVDJH QHHGV WR EH FRQILUPHG E\ �*33 76* 5$1 :*��

5DGLR 1HWZRUN 7HPSRUDU\ ,GHQWLWLHV �517,� DUH XVHG DV 8( LGHQWLILHUV ZLWKLQ 875$1 DQG LQ VLJQDOOLQJ PHVVDJHV

EHWZHHQ 8( DQG 875$1�

7ZR W\SHV RI 517, H[LVW� 2QH LV XVHG ZLWKLQ WKH 6HUYLQJ 51& DQG LW LV GHQRWHG E\ 6HUYLQJ 51& 517, �V�517,�� WKH

RWKHU LV XVHG ZLWKLQ &�51&� ZKHQ DSSOLFDEOH� DQG LW LV GHQRWHG E\ &RQWUROOLQJ 51& 517, �F�517,��

V�517, LV DOORFDWHG IRU DOO 8(V KDYLQJ D 55& FRQQHFWLRQ� LW LV DOORFDWHG E\ WKH 6HUYLQJ 51& DQG LW LV XQLTXH ZLWKLQ WKH

6HUYLQJ 51&� V�517, LV UHDOORFDWHG DOZD\V ZKHQ WKH 6HUYLQJ 51& IRU WKH 55& FRQQHFWLRQ LV FKDQJHG�

,Q DGGLWLRQ� HDFK 51& KDV D XQLTXH LGHQWLILHU ZLWKLQ WKH 3/01� GHQRWHG E\ 51& LGHQWLILHU �51&�,'��

F�517, IRU DQ 8( LV DOORFDWHG E\ HDFK FRQWUROOLQJ 51& WKURXJK ZKLFK 8( LV DEOH WR FRPPXQLFDWH RQ '&&+� F�517, LV

XQLTXH ZLWKLQ WKH DOORFDWLQJ &�51&� F�517, LV DOZD\V DOORFDWHG ZKHQ D QHZ 8( FRQWH[W LV FUHDWHG WR D 51&� 8( LV

DZDUH RI LWV F�517, RQO\ ZKHQ LQ 5$&+�)$&+ VWDWH� ZKLOH F�517, LV XVHG DV D 8( LGHQWLILHU ZLWKLQ 875$1 LQ DOO 8(

VWDWHV� 6HUYLQJ 51& LV DOZD\V DZDUH RI DOO F�517,V DOORFDWHG IRU WKH 8(�

����������8VDJH�RI�517,

6�517, WRJHWKHU ZLWK WKH 51&�,' LV XVHG DV D 8( LGHQWLILHU LQ DOO &&&+ DQG �LQ 875$1 RULJLQDWHG� 3&&+ PHVVDJHV

RQ WKH DLU LQWHUIDFH� 51&�,' LV XVHG E\ &RQWUROOLQJ 51& WR URXWH WKH UHFHLYHG XSOLQN PHVVDJHV WRZDUGV WKH 6HUYLQJ

51&�

&�517, LV XVHG DV D 8( LGHQWLILHU LQ DOO '&&+�'7&+ FRPPRQ FKDQQHO PHVVDJHV RQ DLU LQWHUIDFH� F�517, LV DOVR XVHG
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DV D 8( LGHQWLILHU LQ WKH FRQQHFWLRQOHVV 516$3 SURWRFRO PHVVDJHV RQ WKH ,XU LQWHUIDFH�

6\QFKURQLVDWLRQ
(GLWRU
V 1RWH � 6HFWLRQ �� DQG VXEVHFWLRQV RI >�@

7KLV VHFWLRQ GHVFULEHV D QXPEHU RI V\QFKURQLVDWLRQ SULQFLSOHV JURXSHG LQWR WKUHH JURXSV� 1HWZRUN 6\QFKURQLVDWLRQ�

)UDPH 6\QFKURQLVDWLRQ DQG 1RGH 6\QFKURQLVDWLRQ�

6<1&+521,6$7,21�02'(/

7KH 6\QFKURQLVDWLRQ PRGHO LQFOXGHV QRGHV DQG LQWHUDFWLRQV LQ 875$1 DV ZHOO DV SRLQWV DW LQWHUDFWLRQV WR &RUH 1HWZRUN

�&1� DQG 8VHU (TXLSPHQW �8(��

7KH REMHFWLYHV ZLWK WKH V\QF PRGHO DUH WR GHVFULEH ZKHUH WKH LQWHUDFWLRQV PDLQO\ WDNH SODFH DQG WR GHILQH WKH IROORZLQJ

WHUPV�

x 7LPH $OLJQPHQW KDQGOLQJ

x )UDPH V\QFKURQLVDWLRQ

x 5DGLR ,QWHUIDFH 6\QFKURQLVDWLRQ KDQGOLQJ

x &LSKHULQJ KDQGOLQJ

7LPH

$OLJQPHQW

KDQGOLQJ

)UDPH

6\QFKURQLVDWLRQ

KDQGOLQJ

5DGLR

6\QFKURQLVDWLRQ

KDQGOLQJ

1RGH

%

51&

9RFRGHU

1RGH

%

1RGH

%

1RGH

%

1RGH

%

&LSKHULQJ

KDQGOLQJ

516

875$1

&1

7LPH�RI�GD\

KDQGOLQJ

�))6�

8(� 8(�

51&

)LJXUH �� 6\QFKURQLVDWLRQ LVVXHV PRGHO�

7KH 7LPH�RI�GD\ LV DQ RSWLRQ ))6� XVHG IRU 2$0 IXQFWLRQV OLNH UDGLR QHWZRUN HYHQW WLPH�VWDPSLQJ� 1HWZRUN

V\QFKURQLVDWLRQ LV D SUHUHTXLVLWH IRU 875$1 DQG &1 QRGHV�

����������7LPH�$OLJQPHQW�KDQGOLQJ

7LPH $OLJQPHQW KDQGOLQJ LV WKH IXQFWLRQDOLW\ WR DGDSW WR �� PV IUDPLQJ �RU WR XQLW OHQJWK H�J� �� PV� L�H� WR VHQG DQG

UHFHLYH IUDPHV ¨MXVW�LQ�WLPH© DQG WKXV PLQLPL]LQJ WKH GHOD\� 7$ LV DQ LVVXH EHWZHHQ 9RFRGHUV DQG WKH 'LYHUVLW\

KDQGRYHU XQLW �'+2� LQ 51&� 7$ FRXOG DOVR EH XVHG IRU FLUFXLW VZLWFKHG VHUYLFHV OLNH GDWD�

����������>)''�¥�)UDPH�V\QFKURQLVDWLRQ

)UDPH V\QFKURQLVDWLRQ LV WKH IXQFWLRQDOLW\ WR VHFXUH WKDW WKH VDPH '/ IUDPHV DUH VHQW LQ WKH LQYROYHG 1RGH %V WRZDUGV

8( DQG WKDW WKH VDPH 8/ IUDPHV DUH FRPELQHG LQ 51& �LQ WKH 'LYHUVLW\ +DQGRYHU XQLW� '+2��

7KLV LV GRQH E\ PDQDJLQJ )UDPH 2IIVHW YDOXHV WKDW FRXOG EH VHW GLIIHUHQWO\ LQ '/ DQG 8/�

)UDPHV DUH VHQW IURP 51& WR 1RGH %V WKH '/ )UDPH 2IIVHW YDOXH HDUOLHU FRPSDUHG ZLWK ZKHQ WKH\ DUH WR EH VHQW LQ

1RGH %V WRZDUGV 8(�

)UDPHV DUH FRPELQHG LQ 51& WKH 8/ )UDPH 2IIVHW YDOXH ODWHU FRPSDUHG WR ZKHQ WKH\ DUH UHFHLYHG E\ 1RGH %�

)UDPH 2IIVHW YDOXHV FRXOG EH SUHGHILQHG LQ WKH V\VWHP EXW FRXOG DOVR EH UHILQHG GXULQJ RSHUDWLRQ� )UDPH 2IIVHW YDOXHV

DUH KDQGOHG LQ 51& RQO\� 5HILQLQJ WKH '/ )UDPH 2IIVHW YDOXHV UHTXLUHV ,XE VLJQDOOLQJ IURP 1RGH %V WR 51& DQG

FRQWDLQV WKH )UDPHV GLVFDUG UDWH DQG WKH )UDPHV UHFHLYHG WRR HDUO\ UDWH LQ 1RGH %V� 5HILQLQJ WKH 8/ )UDPH 2IIVHW

YDOXHV UHTXLUHV QR ,XE VLJQDOOLQJ �51& LQWHUQDO RQO\��

7KH GHOD\ UHTXLUHPHQW IRU 9RLFH LV KDUG WR IXOILO� 7KHUHIRUH� 9RLFH LV WUDQVIHUUHG RYHU WKH WUDQVSRUW QHWZRUN XVLQJ D

4XDOLW\ RI 6HUYLFH �4R6� WKDW KDV VKRUW EXIIHUV FRPSDUHG ZLWK H�J� SDFNHW GDWD� 7KLV PHDQV WKDW WKH 9RLFH )UDPH 2IIVHW
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YDOXHV FRXOG EH VKRUWHU WKDQ WKRVH IRU SDFNHW GDWD LQ RUGHU WR KDYH D FKDQFH WR IXOILO WKH 9RLFH GHOD\ UHTXLUHPHQWV�

1RWH � 'XH WR 7), FRRUGLQDWLRQ LQ 0$& OD\HU� VRPH VLWXDWLRQV FRXOG H[LVW ZKHUH WKH VDPH IUDPH RIIVHW ZRXOG EH

UHTXLUHG IRU GLIIHUHQW VHUYLFHV� 7KLV ZLOO UHTXLUH IXUWKHU VWXGLHV�@

���������5DGLR�,QWHUIDFH�6\QFKURQLVDWLRQ

5DGLR ,QWHUIDFH 6\QFKURQLVDWLRQ LV DQ LVVXH PDLQO\ EHWZHHQ 8( DQG 1RGH %V� 5DGLR ,QWHUIDFH 6\QFKURQLVDWLRQ LV XVHG DW

DGGLWLRQ RI D QHZ UDGLR OLQN �6RIW�+DQGRYHU� 6+2� RU ZKHQ FKDQJLQJ WR DQRWKHU UDGLR OLQN �+DUG�+DQGRYHU� ++2��

5DGLR ,QWHUIDFH 6\QFKURQLVDWLRQ LQFOXGHV XVH FDVHV OLNH (VWDEOLVKPHQW RI ILUVW UDGLR OLQN� ,QWHU��,QWUD�516 6+2 DQG

,QWHU��,QWUD�IUHTXHQF\ +DUG�+DQGRYHU ZKLFK FRXOG EH VHDPOHVV RU QRQ�VHDPOHVV�

���������&LSKHULQJ�KDQGOLQJ

6HUYLFHV WUDQVIHUUHG RYHU WKH DLU�LQWHUIDFH QHHG FLSKHULQJ IRU VHFXULW\ UHDVRQV� 7KH OHQJWK RI WKH FLSKHULQJ FRXQWHU LV LQ

WKH UDQJH RI �
��
� 7KH 8( VSHFLILF FLSKHULQJ FRXQWHU PXVW EH V\QFKURQLVHG EHWZHHQ 8( DQG 51&�

���������7LPH�RI�GD\�KDQGOLQJ

7LPH�RI�GD\ KDQGOLQJ LV RSWLRQDO DQG LV ))6�

1HWZRUN�6\QFKURQLVDWLRQ

7KH 1HWZRUN 6\QFKURQLVDWLRQ UHODWHV WR WKH VWDELOLW\ RI WKH FORFNV LQ WKH 875$1� 7KH VWDQGDUG ZLOO VSHFLI\ WKH

SHUIRUPDQFH UHTXLUHPHQWV RQ WKH UDGLR LQWHUIDFH� $OVR WKH FKDUDFWHULVWLFV RQ WKH 875$1 LQWHUQDO LQWHUIDFHV� LQ SDUWLFXODU

,XE� QHHG WR EH VSHFLILHG�

(GLWRU
V QRWH � 7KH VKRUW�WHUP VWDELOLW\ �H�J� RYHU D V\PERO RU IUDPH� RI WKH 1RGH % WUDQVPLWWHU LV DQ LVVXH IRU WKH /�

(*� +RZHYHU� WKH ORQJ�WHUP VWDELOLW\ LV UHODWHG WR WKH 1RGH 6\QFKURQLVDWLRQ �VHH EHORZ�� DQG PD\ QHHG WR EH VSHFLILHG

WDNLQJ WKH 1RGH 6\QFKURQLVDWLRQ LQWR DFFRXQW�

5DGLR�LQWHUIDFH�V\QFKURQLVDWLRQ

7KLV VHFWLRQ ILUVWO\ GHILQHV VRPH SK\VLFDO FKDQQHO WLPLQJ SDUDPHWHUV WKDW DUH QHFHVVDU\ IRU WKH UDGLR LQWHUIDFH

V\QFKURQLVDWLRQ� 6HH >�@ IRU PRUH GHWDLOV� 7KHQ WKH UDGLR LQWHUIDFH V\QFKURQLVDWLRQ SURFHGXUH LV GHVFULEHG�

7KH IROORZLQJ DVVXPSWLRQV DUH FRQVLGHUHG�

x D 1RGH % FRYHUV 1 FHOOV� ZKHUH 1 t��

x HDFK 1RGH % KDV D 5HIHUHQFH )UDPH 1XPEHU �5)1� ZKLFK FRXQWV IURP � WR 0�� LQ 5DGLR )UDPH LQWHUYDOV�

x HDFK FHOO KDV D )UDPH 1XPEHU �)1� ZKLFK FRXQWV IURP � WR 0�� LQ 5DGLR )UDPH LQWHUYDOV�

x WKH FHOO )1 LV EURDGFDVWHG RQ WKH %&&+�

x FHOOV DUH DV\QFKURQRXV DPRQJ HDFK RWKHUV �3ULPDU\ &&3&+ DUH QRW V\QFKURQLVHG��

1RWH � 1R DVVXPSWLRQV KDYH EHHQ PDGH RQ WKH YDOXHV RI WKH )UDPH 1XPEHU� 7KH IROORZLQJ DOWHUQDWLYHV DUH SRVVLEOH�

x HDFK FHOO KDV DQ LQGHSHQGHQW )1�

x )1 LV XQLTXH LQVLGH HDFK 1RGH %�

x )1 LV XQLTXH LQVLGH HDFK 516�

x )1 LV XQLTXH LQ D 3/01�

7KH SK\VLFDO FKDQQHO WLPLQJ SDUDPHWHUV LQ D VRIW KDQGRYHU VLWXDWLRQ LQFOXGLQJ WZR FHOOV EHORQJLQJ WR WZR GLIIHUHQW

1RGHV % �&HOO L EHORQJLQJ WR 1RGH %� DQG &HOO M EHORQJLQJ 1RGH %�� DUH GHVFULEHG EHORZ DQG VKRZQ LQ )LJXUH ��

x 7S� 3URSDJDWLRQ GHOD\ EHWZHHQ FHOO DQG 8(�

x 7FHOO� 7KLV WLPLQJ RIIVHW LV XVHG IRU WKH IUDPH WLPLQJ RI 6&+� 3ULPDU\ &&3&+ DQG WKH VWDUWLQJ SKDVH RI DOO GRZQ

OLQN 6FUDPEOLQJ &RGHV LQ D FHOO� 7KH PDLQ SXUSRVH LV WR DYRLG KDYLQJ RYHUODSSLQJ 6&+V LQ GLIIHUHQW FHOOV

EHORQJLQJ WR WKH VDPH 1RGH %�

x 7G� 7KLV WLPLQJ RIIVHW LV XVHG IRU WKH IUDPH WLPLQJ RI '3&+V DQG 6HFRQGDU\ &&3&+V� ,W FDQ EH LQGLYLGXDOO\ VHW XS

IRU HDFK '3&+ DQG 6HFRQGDU\ &&3&+� 7KH 7G YDOXHV IRU WKH ODWWHU PD\ EH EURDGFDVW RQ %&&+� RU NQRZQ D�SULRUL�

7KH SXUSRVH RI 7G LV�
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x ,Q DQ RULJLQDWLQJ�WHUPLQDWLQJ FHOO� WR GLVWULEXWH GLVFRQWLQXRXV WUDQVPLVVLRQ SHULRGV LQ WLPH� DQG DOVR WR GLVWULEXWH

1RGH %�51& WUDQVPLVVLRQ WUDIILF LQ WLPH�

x $W VRIW KDQGRYHU� WR V\QFKURQLVH GRZQ OLQN '3&+V WR WKH VDPH 8(� LQ RUGHU WR PLQLPLVH WKH EXIIHULQJ UHTXLUHPHQWV

DW WKH 8(�

1RWH WKDW 7G FDQ RQO\ EH DGMXVWHG LQ VWHSV RI RQH '3'&+�'3&&+ V\PERO ���� FKLSV� LQ RUGHU WR SUHVHUYH

GRZQOLQN RUWKRJRQDOLW\�

xx 7P� 7KLV YDOXH LV PHDVXUHG E\ WKH 8( DQG UHSRUWHG WR WKH 51& SULRU WR VRIW KDQGRYHU� 7KH 51& FDQ WKHQ QRWLI\ WKLV

YDOXH WR WKH WDUJHW FHOO� ZKLFK WKHQ NQRZV KRZ WR VHW 7G WR DFKLHYH SURSHU UHFHSWLRQ DQG WUDQVPLVVLRQ IUDPH WLPLQJ

RI WKH GHGLFDWHG SK\VLFDO FKDQQHO�

1RGH %�� &HOO L '3&+ �7;�

1RGH %�� &HOO L '3&+ �5; DW 8(�

7S��L

7FHOO�L

7G�L

1RGH %� 5HIHUHQFH )1

1RGH %�� &HOO L 35,0$5< &&3&+ �7;�

1RGH %�� &HOO L 35,0$5< &&3&+ �5; DW 8(�

7S��L

7P

1RGH %�� &HOO M 35,0$5< &&3&+ �7;�

7S��

1RGH %�� &HOO M '3&+

7S��M

1RGH %�� &HOO M 35,0$5< &&3&+ �5; DW 8(�

7FHOO�M

7G�M

1RGH %� 5HIHUHQFH )1

�� PV

1RGH %�� &HOO L )1

1RGH %�� &HOO M )1

6&+

6&+

�

�

1RGH %�� &HOO M '3&+ �5; DW 8(�

)LJXUH �� 3K\VLFDO FKDQQHO WLPLQJ SDUDPHWHUV

7KH 8( LQ DFWLYH PRGH FRQWLQXRXVO\ VHDUFKHV IRU QHZ FHOOV RQ WKH FXUUHQW FDUULHU IUHTXHQF\�

)URP WKH FHOO�VHDUFK SURFHGXUH� WKH 8( NQRZV WKH IUDPH RIIVHW �7P� EHWZHHQ WKH 3ULPDU\ &&3&+ IUDPH�WLPLQJ UHFHLYHG

IURP WKH WDUJHW FHOO DQG WKH HDUOLHVW UHFHLYHG H[LVWLQJ '3&+ SDWK �VHH )LJXUH ����

:KHQ D VRIW KDQGRYHU LV WR WDNH SODFH� WKLV RIIVHW �7P� WRJHWKHU ZLWK WKH IUDPH RIIVHW EHWZHHQ WKH '3'&+�'3&&+ DQG

WKH 3ULPDU\ &&3&+ RI WKH VRXUFH FHOO �7G�L�� LV XVHG WR FDOFXODWH WKH UHTXLUHG IUDPH RIIVHW �7G�M� EHWZHHQ WKH

'3'&+�'3&&+ DQG WKH 3ULPDU\ &&3&+ RI WKH GHVWLQDWLRQ FHOO� L�H� WKH FHOO WR EH DGGHG WR WKH DFWLYH VHW �VHH )LJXUH

����

&&3&+IUDPH
8(PHDVXUHV7P

+DQGRYHUFRPPDQG

7P

&HOO�L

�1RGH%��
&HOO M �7DUJHWFHOO�

�1RGH%��

7DUJHW FHOOGHWHUPLQHV7G�M7G�M

7G�L
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)LJXUH �� 5DGLR LQWHUIDFH GRZQOLQN V\QFKURQLVDWLRQ ���

7KLV RIIVHW LV FKRVHQ VR WKDW WKH IUDPH RIIVHW EHWZHHQ WKH '3'&+�'3&&+ RI WKH VRXUFH DQG GHVWLQDWLRQ FHOOV DW WKH 8(

UHFHLYHU LV PLQLPLVHG�

1RWH WKDW WKH SURSDJDWLRQ GHOD\ WR WKH WDUJHW FHOO LV DOUHDG\ FRPSHQVDWHG IRU LQ WKH VHWWLQJ RI 7G�M DW WKH WDUJHW FHOO� 7KH

'3&+ VLJQDO IURP WKH WDUJHW FHOO ZLOO UHDFK WKH 8( DW WKH VDPH WLPH DV WKH HDUOLHVW UHFHLYHG H[LVWLQJ '3&+ SDWK� 7KH

RQO\ UHPDLQLQJ HUURU� EHVLGHV IUHTXHQF\�GULIW DQG 8( PRELOLW\ UHODWHG HUURUV� LV GXH WR D �NQRZQ� URXQGLQJ HUURU DW WKH

WDUJHW FHOO LQ RUGHU WR PDLQWDLQ GRZQ OLQN RUWKRJRQDOLW\�

7KH RYHUDOO UDGLR LQWHUIDFH GRZQOLQN V\QFKURQLVDWLRQ PHFKDQLVP LV VKRZQ LQ )LJXUH ��

)1%&&+�L

7;&(//�L

0�� � � � � � ��

7G�L

7;&(//�M

)5$0(0�� )5$0(� )5$0(� )5$0(� )5$0(� )5$0(� )5$0(�)5$0(�

)5$0(0�� )5$0(0�� )5$0(0�� )5$0(0�� )5$0(� )5$0(� )5$0(�)5$0(�

)5$0(0�� )5$0(� )5$0(� )5$0(� )5$0(� )5$0(� )5$0(�)5$0(�

)5$0(0�� )5$0(0�� )5$0(0�� )5$0(0�� )5$0(� )5$0(� )5$0(�)5$0(�

5;DW8(IURP&(//�L

5;DW8(IURP&(//�M

)LJXUH �� 5DGLR LQWHUIDFH GRZQOLQN V\QFKURQLVDWLRQ ���

>)''�¥�)UDPH�6\QFKURQLVDWLRQ@

1RWH � 7KLV ZKROH VHFWLRQ LV DSSOLFDEOH WR )'' PRGH RQO\�

7KH PHWKRGV IRU )UDPH 6\QFKURQLVDWLRQ GHVFULEH KRZ GDWD XQLWV WUDQVPLWWHG LQ UDGLR IUDPHV RYHU GLIIHUHQW

PDFURGLYHUVLW\ EUDQFKHV FDQ EH FRPELQHG LQ WKH UHFHLYHU� ZKLOH PLQLPLVLQJ WKH GHOD\ IRU WKH UDGLR DFFHVV EHDUHU VHUYLFH�

(GLWRU
V QRWH� 7KH /� (* KDV GHVFULEHG KRZ WKH UDGLR IUDPH WUDQVPLVVLRQ WLPLQJ LQ WZR GLIIHUHQW FHOOV FDQ EH VHW LQ

RUGHU IRU WKH 8( WR UHFHLYH WKH IUDPHV V\QFKURQRXVO\� :KDW UHPDLQV LV WR PDNH VXUH WKH VDPH GDWD LV WUDQVPLWWHG LQ D

JLYHQ UDGLR IUDPH �DYRLGLQJ FRPELQLQJ RI UDGLR IUDPHV ZLWK GLIIHUHQW GDWD FRQWHQWV LQ WKH 8(� DQG KRZ WKH VDPH WZR

GDWD XQLWV DUH FRPELQHG LQ WKH 51&� 4XHVWLRQV WR FRQVLGHU LQFOXGH�

'LIIHUHQW �SRVVLEO\ XQNQRZQ� GHOD\V RQ WKH $$/� FRQQHFWLRQV RYHU ,XU � ,XE WR GLIIHUHQW 1RGH %©V

1XPEHULQJ RI GDWD XQLWV RYHU ,XU�,XE WR UHODWH WKHP WR FHUWDLQ UDGLR IUDPHV

+RZ WR DFKLHYH LQLWLDO QXPEHULQJ IRU DQ 55& FRQQHFWLRQ DQG LQ D 1RGH % DW 5DGLR /LQN � %UDQFK $GGLWLRQ

9DU\LQJ GHOD\� EXIIHU ZLWK PDUJLQV RU DGDSW WR DGMXVW GHOD\"

5HODWLRQ WR D WLPH DOLJQPHQW SURWRFRO RYHU ,X IRU PLQLPLVLQJ WKH URXQGWULS GHOD\ IRU H�J� D VSHHFK VHUYLFH�

)XUWKHUPRUH� WKH VSHFLILFDWLRQV PD\ QHHG WR FRQVLGHU D GHOD\ EXGJHW IURP UHFHSWLRQ DW 51& WR WUDQVPLVVLRQ IURP 1RGH

%� DQG LQFOXGH VRPH UHTXLUHPHQWV RQ WKH GLIIHUHQW QRGHV SURFHVVLQJ GHOD\�

���������*HQHUDO�SULQFLSOHV�IRU�IUDPH�V\QFKURQLVDWLRQ

7KH JHQHUDO SULQFLSOHV IRU )UDPH 6\QFKURQLVDWLRQ DUH WKH IROORZLQJ �

x HDFK 51& KDV D )UDPH 1XPEHU ZKLFK FRXQW IURP � WR 0�� LQ 5DGLR )UDPH�

x 7KH 51& )UDPH 1XPEHU LV XVHG WR GHWHUPLQH WKH VWDPS IRU GRZQOLQN '&+ 'DWD 6WUHDP )UDPHV WUDQVPLWWHG

HLWKHU RQ WKH ,XE RU RQ WKH ,XU�

x ,Q RUGHU WR HQVXUH WKDW '&+ 'DWD 6WUHDP )UDPHV FRQWDLQLQJ WKH VDPH GDWD DUH UHFHLYHG E\ DOO WKH LQYROYHG FHOOV

LQ WLPH WR EH WUDQVPLWWHG V\QFKURQRXVO\ WR WKH 8(� WKH 651& DQWLFLSDWHV WKH WUDQVPLVVLRQ RQ HDFK

PDFURGLYHUVLW\ EUDQFK� 7KLV WLPLQJ DGYDQFH VKRXOG EH DERXW WKH PD[LPXP GRZQOLQN WUDQVIHU GHOD\ �'RZQOLQN
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2IIVHW��

x '&+ 'DWD 6WUHDP )UDPHV WKDW DUH QRW UHFHLYHG LQ WLPH WR EH WUDQVPLWWHG V\QFKURQRXVO\ WR WKH 8( DUH GLVFDUGHG�

x 7KH FHOO )1 LV XVHG WR GHWHUPLQH WKH VWDPS IRU XSOLQN '&+ 'DWD 6WUHDP )UDPHV WUDQVPLWWHG RQ WKH ,XE DQG ,XU

�LQ VRPH SURSRVDOV WKH &HOO )UDPH 1XPEHU LV XVHG WR VWDPS XSOLQN '&+ 'DWD 6WUHDP )UDPHV��

x 7KH 51& ZKHUH VHOHFWLRQ�UHFRPELQLQJ WDNHV SODFH XVHV IUDPH VWDPSV RI XSOLQN '&+ 'DWD 6WUHDP )UDPHV LQ

RUGHU WR FRPELQH FRUUHFW IUDPHV�

7KHVH SULQFLSOHV DUH VKRZQ LQ )LJXUH ���

)1 0�

'2:1/,1.

� � � � � ��

)5$0(�

GRZQOLQNRIIVHW�'2�

XSOLQNRIIVHW�82�

IUDPHVHQW
IURPVSOLW
SRLQWDW51&

IUDPHDWFHOO
WREHVHQWWR

8(

IUDPHIURP
8(UHFHLYHG
DWFHOO

IUDPHUHFHLYHG
DWFRPELQDWLRQ
SRLQWDW51&

&HOO)1GHWHUPLQHG
E\IUDPHVWDPS

IUDPHVWDPS
GHWHUPLQHGE\FHOO)1

Figure 10. Frame stamping and uplink/downlink offsets handling

���������8(�)UDPH�1XPEHU�GHILQLWLRQ

$ FHOO LQ :&'0$ V\VWHP KDV LWV RZQ VSHFLILF IUDPH QXPEHULQJ �)1&(//�� EURDGFDVW LQ WKH %&&+� )1&(// RI GLIIHUHQW

&HOOV DUH QRW V\QFKURQLVHG� 7KH UDQJH RI WKLV IUDPH QXPEHU LV ����� DQG RQH F\FOH ODVWV ��� PV �WKLV LV WKH FXUUHQW

DVVXPSWLRQ LQ WKH 60*��8076 /� (*�

7KH 8( �DFWLQJ DV D PDVWHU� VHWV LWV RZQ UHIHUHQFH IRU IUDPH QXPEHULQJ �8()1� 8( )UDPH 1XPEHU�� FRPSRVHG E\ DW

OHDVW D &RQQHFWLRQ )UDPH 1XPEHU �&)1� RI WKH VDPH UDQJH RI WKH )1&(// ��������

1RWH� 7KH F\FOH RI WKH &)1 LV VHOHFWHG WR EH HTXDO WR WKH F\FOH RI WKH )1&(//� DQG ZLOO FKDQJH LI WKH ODWWHU FKDQJHV�

)XUWKHUPRUH� WKH &)1 LV V\QFKURQRXV ZLWK WKH UHFHLYHG '3'&+�'3&&+�

���������&)1�&(//�)1�2IIVHW

/HW©V FRQVLGHU WKH FDVH RI D 8( FRQQHFWHG WR &HOO L EHORQJLQJ WR 1RGH %�� WKDW LV HQWHULQJ LQ VRIW KDQGRYHU ZLWK &HOO M

EHORQJLQJ 1RGH %��

)URP WKH FHOO�VHDUFK SURFHGXUH� WKH 8( NQRZV WKH IUDPH RIIVHW �7P� EHWZHHQ WKH 3ULPDU\ &&3&+ IUDPH�WLPLQJ UHFHLYHG

IURP WKH WDUJHW FHOO DQG WKH HDUOLHVW UHFHLYHG H[LVWLQJ '3&+ SDWK�

)XUWKHUPRUH� WKH 8( PHDVXUHV WKH GLIIHUHQFH EHWZHHQ LWV RZQ &)1 DQG WKH )1&(// EURDGFDVW E\ WKH WDUJHW FHOO�

2))M  &)1 8( � )1&(//� M

:KHQ D VRIW KDQGRYHU LV WR WDNH SODFH� 7P LV XVHG WR FDOFXODWH WKH UHTXLUHG RIIVHW �7G�M� EHWZHHQ WKH '3'&+�'3&&+ DQG

WKH 3ULPDU\ &&3&+ RI WKH GHVWLQDWLRQ FHOO� L�H� WKH FHOO WR EH DGGHG WR WKH DFWLYH VHW� 7KLV RIIVHW LV FKRVHQ VR WKDW WKH

IUDPH RIIVHW EHWZHHQ WKH '3'&+�'3&&+ RI WKH VRXUFH DQG GHVWLQDWLRQ FHOOV DW WKH 8( UHFHLYHU LV PLQLPLVHG�

%RWK 7P DQG 2))M DUH LQFOXGHG VHQW E\ WKH 8( WR 875$1 EHIRUH WKH VRIW KDQGRYHU� 7KH XVH RI RIIVHW 2))M LV

H[SODLQHG LQ 6HFWLRQ ������ 8VH RI IUDPH QXPEHUV LQ XSOLQN DQG GRZQOLQN WUDQVPLVVLRQ�



�*33

76 6���� 9����� �����������

)1&(//� M

7;&(//�L

0�� � � � � � �

7SURS

)5$0(0�� )5$0(0�� )5$0(� )5$0(� )5$0(� )5$0(� )5$0(�)5$0(�

)5$0(0�� )5$0(0�� )5$0(� )5$0(� )5$0(� )5$0(� )5$0(�)5$0(�5;DW8(IURP&(//� M

0�� � � � � � �)1&(//� MDW8(

7G�M

7G�M

7SURS

)LJXUH ��� 2IIVHWV DPRQJ )UDPH &RXQWHUV

1RWH � ,I WKH QHWZRUN DOUHDG\ NQRZV WKH UHODWLRQ EHWZHHQ WKH GLIIHUHQW )1&(//� WKHQ WKH 8( GRHV QRW QHHG WR UHSRUW WKH

2))�

���������8VH�RI�IUDPH�QXPEHUV�LQ�XSOLQN�DQG�GRZQOLQN�WUDQVPLVVLRQ

,Q 8/ WUDQVPLVVLRQ� HDFK 1RGH�% UHFHLYLQJ WKH 7%6 FDOFXODWHV WKH FRUUHVSRQGLQJ &)1 EDVHG RQ NQRZQ )1&(// DQG

2))� DQG LQFOXGHV LW LQ WKH KHDGHU RI WKH ,XE�,XU GDWD IUDPH FDUU\LQJ WKH 7%6�

&)1  )1&(//� M � 2))M �PRGXOR ���

7KH 0'& XQLW LQ 651& �DQG RSWLRQDOO\ LQ '51&� FRPELQHV XSOLQN 7%6 ZLWK WKH VDPH &)1�

,I WKH 8()1 LV XVHG IRU HQFU\SWLRQ� 8( FLSKHUV WKH 8/ WUDQVSRUW EORFN VHWV �7%6� DFFRUGLQJO\ WR WKH 8()1 RI WKH ILUVW

IUDPHV XVHG IRU WKHLU WUDQVPLVVLRQ� 651& GHFLSKHUV WKHP ZLWK WKH VDPH 8()1�

,Q GRZQOLQN WUDQVPLVVLRQ� 651& QXPEHUV WKH '/ 7%6 ZLWK WKH FRQQHFWLRQ VSHFLILF &)1 LQ WKH ,XU�,XE GDWD IUDPH

KHDGHU�

,Q RUGHU WR HQVXUH WKDW 7%6 FRQWDLQLQJ WKH VDPH GDWD DUH UHFHLYHG E\ DOO WKH LQYROYHG FHOOV LQ WLPH WR EH WUDQVPLWWHG

V\QFKURQRXVO\ WR WKH 8(� WKH 651& DQWLFLSDWHV WKH WUDQVPLVVLRQ RQ HDFK PDFURGLYHUVLW\ EUDQFK� 7KLV WLPLQJ DGYDQFH

VKRXOG EH DERXW WKH PD[LPXP GRZQOLQN WUDQVIHU GHOD\ �'RZQOLQN 2IIVHW�� 7KH H[DFW WLPH ZKHQ 651& VKDOO WUDQVPLW WKH

'/ ,XE�,XU IUDPH LQ WKH TXHXH IRU WUDQVPLVVLRQ ZLWK WKH 7%6 DQG D VSHFLILF &)1 LV GHILQHG E\ D '/ 2IIVHW KDQGOLQJ

SURFHGXUH �VHH 6HFWLRQ ������ 7LPLQJ DGMXVWPHQW LQ ,XE�,XU LQWHUIDFHV 7LPLQJ DGMXVWPHQW LQ ,XE�,XU LQWHUIDFHV��

(YHU\ FHOO WUDQVPLWV WKH 7%6 VWDUWLQJ IURP�

)1&(//� M  &)1 � 2))M

7G�M LV XVHG WR VHW WKH UHTXLUHG IUDPH RIIVHW EHWZHHQ WKH '3'&+�'3&&+ DQG WKH 3ULPDU\ &&3&+ RI FHOO M� VR WKDW WKH

WUDQVPLVVLRQ RQ WKH DLU�LQWHUIDFH LV V\QFKURQLVHG�

,I WKH 8()1 LV XVHG IRU HQFU\SWLRQ� 651& FLSKHUV WKH '/ 7%6 DFFRUGLQJO\ WR WKH 8()1 �RI WKH ILUVW IUDPHV WR EH XVHG

IRU WKHLU WUDQVPLVVLRQ��

1RWH WKDW� GXH WR WKH WUDQVPLVVLRQ DQG SURFHVVLQJ GHOD\� 651& UHFHLYHV WKH 8/ 7%6 ZLWK &)1  ; DIWHU WKDW WKH '/

7%6 ZLWK &)1  ; KDV EHHQ VHQW�
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)1&(//�

)1

)1&(//�

8X

0'&

&)1

�,Q EDQG WLPLQJ DGM��

&)1
&)1

&)1

+)1

&)1

�IURP WKH 8/

IUDPHV�

+)1

�,QLWLDOLVHG LQ

55&
FRQQHFWLRQ

VHWXS�

8( 651&

,XE �
,XU

,QLWLDOLVHG LQ 55& FRQQHFWLRQ VHWXS �

)1&(//� &)12))�

1RGH % �

)1&(//� &)12))�

1RGH % �

)LJXUH ��� 8(�875$1 V\QFKURQLVDWLRQ

���������7LPLQJ�DGMXVWPHQW�LQ�,XE�,XU�LQWHUIDFHV

'RZQOLQN 2IIVHW YDOXHV DUH IRXQG ¨RQ�WKH�IO\© DFFRUGLQJ WR FXUUHQW WUDIILF VLWXDWLRQ HLWKHU DW FRQQHFWLRQ VHW�XS RU ZKHQ D

GLYHUVLW\ OHJ LV QHHGHG� $ FHUWDLQ PDUJLQ FDQ EH DGGHG LQ ERWK WKH 8/ DQG '/ RIIVHWV WR FRSH ZLWK D SRVVLEOH LQFUHDVH RI

WUDQVPLVVLRQ GHOD\ �H[� QHZ OLQN DGGHG��

7KH /LQN 2IIVHW YDOXHV FRXOG EH DGMXVWHG GXULQJ WKH FRQQHFWLRQ EDVHG RQ )UDPH GLVFDUG UDWH DQG 7RR HDUO\ IUDPH

DUULYDO UDWH �DW 1RGH % DQG DW 651& UHVSHFWLYHO\�� LQ RUGHU WR DGDSW WR WKH FXUUHQW WUDIILF VLWXDWLRQ�

1RWH � ,Q FDVH RI VSHHFK FRQQHFWLRQ ZLWK YRFRGHU LQ &1� D IUHTXHQW WLPH DGMXVWPHQW VKDOO EH SUHYHQWHG LQ RUGHU WR DYLG

IUDPH�VOLSV� 7KLV LV GRQH VHWWLQJ D PDUJLQ LQ WKH XSOLQN�GRZQOLQN OLQN RIIVHW DV VKRZQ LQ WKH QH[W VXEFKDSWHU�

1RWH � ,W LV ))6 LI DGGLWLRQDO IXQFWLRQDOLW\ VKRXOG EH LQWURGXFHG WR LPSURYH WKH LQLWLDO VHWWLQJ RI '/ RIIVHW YDOXHV� �H�J�

VRPH EDFNJURXQG SURWRFROV�

���������,QLWLDO�V\QFKURQLVDWLRQ�RI�WKH�ILUVW�GHGLFDWHG�EUDQFK

7KH &)1 DQG )1&(// RI WKH FHOO LQWR ZKLFK WKH 55& FRQQHFWLRQ VHWXS UHTXHVW ZDV VHQW DUH V\QFKURQLVHG �WKH &)1 LV VHW

LQ 8( WR WKH VDPH F\FOH DV WKH )1&(//�� 651& HVWLPDWHV WKH WLPLQJ WR VHQG WKH ILUVW '/ FRQWURO IUDPH� ZLWK D JLYHQ &)1�

LQ WKH QHZ XVHU SODQH� 7KH FRUUHFW '/ WUDQVPLVVLRQ WLPH LV HVWLPDWHG E\ WKH 651& �RU D SUHGHILQHG YDOXH LV XVHG� WDNLQJ

LQWR DFFRXQW WKH DVVXPHG WUDQVPLVVLRQ DQG SURFHVVLQJ GHOD\V LQ WKH 875$1� 7LPLQJ DGMXVWPHQW SURFHGXUH RQ WKH

FRQWURO IUDPHV VWUHDP LV WKHQ XVHG WR FRQYHUJH WR WKH H[DFW WLPLQJ� 2WKHU VROXWLRQV DUH ))6�

,Q FDVH RI FRQQHFWLRQ XVLQJ WUDQVFRGHU LQ WKH &1� D PDUJLQ FDQ �VKDOO� EH DGGHG WR ERWK WKH '/ DQG 8/ RIIVHW LQ RUGHU WR

IDFH SRVVLEOH YDULDWLRQ RI WKH WUDQVPLVVLRQ GHOD\ LQ WKH LQWHUIDFHV ZLWKRXW FDXVLQJ IUDPH VOLSV� 0DUJLQ LQ '/ LV FUHDWHG

GHOD\LQJ�EXIIHULQJ '/ GDWD LQ 51& EHIRUH VHQGLQJ WKH IUDPHV WR WKH 1RGH %� ZKLOH PDUJLQ LQ 8/ LV FUHDWHG

GHOD\LQJ�EXIIHULQJ WKH 8/ GDWD EHIRUH VHQGLQJ WKH WUDQVFRGHU IUDPH WR WKH &1�

1RWH � ,W LV ))6 LI DGGLWLRQDO IXQFWLRQDOLW\ VKRXOG EH LQWURGXFHG WR LPSURYH WKH LQLWLDO VHWWLQJ RI '/ RIIVHW YDOXHV� �H�J�

VRPH EDFNJURXQG SURWRFROV�

���������,QLWLDO�V\QFKURQLVDWLRQ�RI�D�DGGLWLRQDO�VRIW�KDQGRYHU�EUDQFKHV

7KH LQLWLDO V\QFKURQLVDWLRQ RI D QHZ EUDQFK LV DFKLHYHG XVLQJ WKH WLPLQJ DGMXVWPHQW SURFHGXUH GHVFULEHG DERYH DQG

DSSOLHG WR WKH ,XE�,XU IUDPHV WKDW DUH VHQW EHIRUH WKH EHJLQQLQJ RI WKH '/ GDWD WUDQVPLVVLRQ LQ WKH QHZ 8X SRUW� 7KH

LQLWLDO WLPLQJ DVVXPHG E\ 651& FDQ EH WKH WLPLQJ XVHG IRU WKH H[LVWLQJ EUDQFK�HV��

,I WKH WUDQVPLVVLRQ GHOD\ IRU WKH QHZ EUDQFK LV KLJKHU WKDW LQ WKH H[LVWLQJ RQHV� WKH WLPLQJ DGYDQFH UHTXHVW IURP 1RGH %

FDQ EH IXOILOOHG XVLQJ LQFUHDVLQJ WKH 8/ DQG '/ PDUJLQ� LI DQ\ �H�J� LQ FDVH RI FRQQHFWLRQ XVLQJ WUDQVFRGHU LQ WKH &1��

1RWH � ,W LV ))6 LI DGGLWLRQDO IXQFWLRQDOLW\ VKRXOG EH LQWURGXFHG WR LPSURYH WKH LQLWLDO VHWWLQJ RI '/ RIIVHW YDOXHV� �H�J�

VRPH EDFNJURXQG SURWRFROV�

���������0DLQWDLQLQJ�RIIVHW

8( PHDVXUHV WKH RIIVHW DOVR LQ WKH DFWLYH 5DGLR /LQNV� DQG LI FKDQJHG� UHSRUWV WKH QHZ YDOXH WR WKH 875$1�
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���������6\QFKURQLVDWLRQ�RI�/��FRQILJXUDWLRQ�FKDQJHV

:KHQ D V\QFKURQLVHG /� FRQILJXUDWLRQ FKDQJH VKDOO EH PDGH� WKH 651& FRPPDQGV WKH UHODWHG QRGH %
V WR SUHSDUH IRU

WKH FKDQJH� :KHQ SUHSDUDWLRQV DUH FRPSOHWHG DQG 651& LQIRUPHG� VHUYLQJ 51& GHFLGHV DSSURSULDWH FKDQJH WLPH�

651& WHOOV WKH 8()1 IRU WKH FKDQJH E\ D VXLWDEOH 55& PHVVDJH� 7KH QRGH %
V DUH LQIRUPHG WKH &)1 E\ 1%$3

&KDQQHO UHFRQILJXUDWLRQ PHVVDJHV �QDPH QRW \HW DJUHHG LQ 60*� $5&� DQG�RU 516$3 5DGLR /LQN 5HFRQILJXUDWLRQ

PHVVDJHV�

$W LQGLFDWHG VZLWFK WLPH 8( DQG QRGH %
V FKDQJH WKH /� FRQILJXUDWLRQ�

1RGH�6\QFKURQLVDWLRQ

7KLV GHVFULEHV KRZ D FRPPRQ WLPLQJ UHIHUHQFH FDQ EH DFKLHYHG EHWZHHQ WKH 875$1 QRGHV�

(GLWRU
V QRWH � ,W LV OLNHO\ WKDW WKH PHWKRG IRU )UDPH 6\QFKURQLVDWLRQ ZLOO GHSHQG RQ D QXPEHULQJ RI WKH ,XE�,XU '&+

IUDPHV� 7KHQ WKHUH PD\ EH D QHHG IRU WKH 875$1 QRGHV �51& DQG 1RGH %� WR KDYH D FRPPRQ WLPLQJ UHIHUHQFH�

$YRLGLQJ GHSHQGHQFH WR DQ H[WHUQDO V\VWHP WR SURYLGH WKLV PHDQV WKDW WKHUH LV D QHHG IRU 875$1 VSHFLILF VROXWLRQV� ,I

WKH 1HWZRUN 6\QFKURQLVDWLRQ DERYH LV YHU\ JRRG� WKH GULIW EHWZHHQ GLIIHUHQW QRGHV LV VORZ� EXW ZLOO RFFXU� 7KHUHIRUH�

VRPH NLQG RI SURWRFROV RYHU ,XU DQG ,XE QHHG WR EH VSHFLILHG WR GHWHFW DQG FRUUHFW D SRVVLEOH PLVDOLJQPHQW RI WKH 1RGH

6\QFKURQLVDWLRQ� 7KH QHHGHG DFFXUDF\ QHHG WR EH LGHQWLILHG�

7KH DUFKLWHFWXUH PD\ KDYH VHYHUDO VROXWLRQV� VHSDUDWH V\QFKURQLVDWLRQ QRGH� KLHUDUFKLFDO V\QFKURQLVDWLRQ UHODWLRQ

EHWZHHQ 51&V DQG 51&�1RGH %� PXWXDO V\QFKURQLVDWLRQ EHWZHHQ 51&V HWF�

3RVLWLRQLQJ � /RFDOLVDWLRQ IXQFWLRQV PD\ DOVR VHW UHTXLUHPHQWV RQ WKLV 1RGH 6\QFKURQLVDWLRQ�

>7'' � 1RGH 6\QFKURQLVDWLRQ DQG )UDPH V\QFKURQLVDWLRQ DUH XVHG ZLWKLQ QHLJKERXULQJ FHOOV WR PLQLPLVH FURVV�

LQWHUIHUHQFH �1RGH %�1RGH %� 8(�8(� 1RGH %�8( FURVV�LQWHUIHUHQFHV� @

875$1�2$	0�5HTXLUHPHQWV

2$	0�RI�1RGH�%

(GLWRU
V 1RWH � 6HFWLRQ ��� DQG VXEVHFWLRQV RI >�@

7KH 2	0 RI 1RGH % LV VHSDUDWHG LQ WZR SDUWV � WKH 2	0 OLQNHG WR WKH SK\VLFDO DQG VRIWZDUH LPSOHPHQWDWLRQ RI 1RGH

%� GHQRWHG WKH SK\VLFDO 2	0� DQG WKH 2	0 RI WKH ORJLFDO UHVRXUFHV WKDW WKH 1RGH % FRQWDLQV� GHQRWHG ORJLFDO 2	0�

7KH 516 DUFKLWHFWXUH ZLWK WKH 2	0 LQWHUIDFHV LV VKRZQ LQ )LJXUH ���

51&

,XE

1RGH %1RGH %

,XE

&HOOV

20&�%

20&�%

20&�5

)LJXUH ���516 DUFKLWHFWXUH ZLWK 2	0 LQWHUIDFHV

1RWH � 7KH GHILQLWLRQ RI 20&�5 LV ))6�

1RWH � 7KH DUFKLWHFWXUH RI WKH 516� DV VKRZQ LQ WKDW ILJXUH LQFOXGHV WKH QRWLRQ RI 20&�%� DV WKH 2	0 HQWLW\ IRU WKH

1RGH %� DV ZHOO WKH 20&�5� DV WKH 2	0 HQWLW\ IRU WKH 51&� 7KHVH QRWLRQV DUH ORJLFDO QRWLRQV WKDW ZLOO EH IXUWKHU

UHILQHG LQ 60*��
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7ZR 20&�% DUH VKRZQ� DOWKRXJK WKLV GRHV QRW LPSO\ D SK\VLFDO VHSDUDWLRQ� EXW RQO\ D ORJLFDO VHSDUDWLRQ� 7KLV PHDQV

WKDW ZKHQ ERWK 1RGH % DUH IURP WKH VDPH PDQXIDFWXUHU� LW FDQ H[SHFWHG WKDW ERWK ORJLFDO HQWLWLHV UHVLGH LQ WKH VDPH

SK\VLFDO HQWLW\ 6LPLODUO\� WKH 20&�5 DQG 20&�% PD\ EH SK\VLFDOO\ LQWHJUDWHG ZKHQ ERWK 51& DQG 1RGH % DUH IURP

WKH VDPH YHQGRU� ZKLFK HQGV XS EHLQJ FORVH WR D W\SLFDO *60 LPSOHPHQWDWLRQ�

7KH SURWRFROV RQ WKH 51& WR 20&�5 DQG 1RGH % WR 20&�% LQWHUIDFHV DUH RXWVLGH WKH VFRSH RI 60*��

���������3K\VLFDO�2	0

7KH SK\VLFDO 2	0 IXQFWLRQV DUH KHDYLO\ GHSHQGHQW RQ WKH LPSOHPHQWDWLRQ RI 1RGH %� ERWK IRU LWV KDUGZDUH FRPSRQHQWV

DQG IRU WKH PDQDJHPHQW RI WKH VRIWZDUH ORDG RQ WKHVH FRPSRQHQWV� ,W QHHGV WKHUHIRUH WR EH LPSOHPHQWDWLRQ GHSHQGHQW�

DQG EH SHUIRUPHG EHWZHHQ 1RGH % DQG D GHGLFDWHG 20&�%

7KLV PHDQV WKDW WKH VWDQGDUGLVDWLRQ LQ 60*� VKRXOG RQO\ DGGUHVV WKH WUDQVSRUW RI 2	0 VLJQDOOLQJ EHWZHHQ WKH 20&�%

DQG 1RGH %� 7KLV WUDQVSRUW FDQ EH SHUIRUPHG E\ VHYHUDO PHDQV �

x LW PD\ LQYROYH WKH 51& DV D UHOD\ IXQFWLRQ

x LW PD\ EH SHUIRUPHG DFURVV GHGLFDWHG 39&V EHWZHHQ 1RGH % DQG 20&�%� 7KHVH 39&V FDQ EH SURYLGHG E\

DGPLQLVWUDWLYH PHDQV� 7KHVH 39&V SRWHQWLDOO\ EHLQJ DFURVV WKH 51&� EXW QRW QHFHVVDULO\

x LW PD\ EH SHUIRUPHG DFURVV GHGLFDWHG 69&V EHWZHHQ 1RGH % DQG 20&�%� 7KLV LV WKHUHIRUH D VHUYLFH RI WKH WUDQVSRUW

IXQFWLRQV

���������/RJLFDO�2	0

7KH 1RGH % SURYLGHV DW WKH PLQLPXP DFFHVV WR D VHW RI ORJLFDO UHVRXUFHV H�J� SRUWV ERWK RQ WKH ,XE LQWHUIDFH DQG RQ WKH

8X �UDGLR� LQWHUIDFH� 7KHVH ORJLFDO UHVRXUFHV DUH FRQWUROOHG E\ WKH 51& RQ WKH ,XE LQWHUIDFH E\ WKH 7UDIILF PDQDJHPHQW

IXQFWLRQV�

6LQFH WKH 55 OD\HU LV SUREDEO\ ZLWKLQ WKH 51&� WKH 51& VKRXOG NQRZ DERXW WKH DYDLODELOLW\ VWDWXV RI D JLYHQ FHOO�

6LPLODUO\� LW ZRXOG EH EHQHILFLDO WKDW WKH 51& KDV D YLHZ RI WKH DYDLODEOH UDGLR UHVRXUFHV IRU HDFK FHOO� 7KLV LV

FRPSDWLEOH ZLWK WKH IDFW WKDW WKH 55 OD\HU LV UHVSRQVLEOH IRU WKH PDQDJHPHQW RI WKH V\VWHP ORDG LQ LQWHUIHUHQFHV LQ

SDUWLFXODU DW WKH 516 OHYHO�

7KH PDQDJHPHQW RI WKHVH ORJLFDO UHVRXUFHV LV GHVLUDEOH �EXW LW VKRXOG EH QRWHG WKDW LW LV QRW DEVROXWHO\ QHFHVVDU\� IRU WKH

SURSHU RSHUDWLRQ RI WKH 516� $FWXDOO\� WKH 5DGLR 5HVRXUFH DOJRULWKPV ZLWKLQ WKH 51& FDQ RQO\ EH RSWLPLVHG ZLWK WKH

NQRZOHGJH RI WKH DYDLODEOH ORJLFDO UHVRXUFHV ZLWKLQ HDFK 1RGH % RI WKH 516� $FWXDOO\� EHFDXVH RI VRIW KDQGRYHU� VRPH

NQRZOHGJH RQ QHLJKERXU 516 PD\ EH EHQHILFLDO DV ZHOO�

7KH PDQDJHPHQW RI WKH ORJLFDO UHVRXUFHV RI 1RGH % QHHGV WR EH SHUIRUPHG RQ WKH ,XE LQWHUIDFH� ,Q RUGHU WR UHDFK WKDW

REMHFWLYH� LW LV QHFHVVDU\ WKDW D ORJLFDO PRGHO RI 1RGH % LV GHILQHG� DQG WKHQ WKH SURFHGXUHV WR PDQDJH WKHVH UHVRXUFHV

ZLOO EH GHILQHG RQ WKH ,XE�

875$1�,QWHUIDFHV

([WHUQDO�,QWHUIDFHV

������ 8X�,QWHUIDFH

(GLWRU
V 1RWH � 7KH UDGLR LQWHUIDFH SURWRFRO DUFKLWHFWXUH LV WR EH GHVFULEHG E\ WKH �*33 76* 5$1 :*�� 7KLV VHFWLRQ

VKRXOG FRQWDLQ D GHVFULSWLRQ RI WKH UDGLR LQWHUIDFH SURWRFRO DUFKLWHFWXUH DOLJQHG ZLWK WKH 5DGLR ,QWHUIDFH ([SHUW

*URXS� DQG DGGLWLRQDO DVVXPSWLRQV ZKHQ QHHGHG�6HFWLRQ���� RI >�@

������ ,X�,QWHUIDFH

�������� ,X�2YHUYLHZ

(GLWRU
V 1RWH � 6HFWLRQ ���� DQG VXEVHFWLRQV RI >�@� 7KLV ZLOO SUREDEO\ QHHG VRPH FOHDQLQJ DQG UHVWUXFWXULQJ ZRUN�

)URP D 875$1 SHUVSHFWLYH� PD[LPLVLQJ WKH FRPPRQDOLW\ RI WKH YDULRXV SURWRFROV WKDW IORZ RQ WKH ,X LQWHUIDFH LV

GHVLUDEOH� 7KLV PHDQV DW WKH PLQLPXP WKDW �

x $ FRPPRQ VHW RI UDGLR DFFHVV EHDUHU VHUYLFHV ZLOO EH RIIHUHG E\ 875$1 WR WKH &RUH 1HWZRUN QRGHV� UHJDUGOHVV RI

WKHLU W\SH �H�J� �*�06& RU �*�6*61��

x 7KHUH ZLOO EH D FRPPRQ IXQFWLRQDO VSOLW EHWZHHQ 875$1 DQG WKH &RUH 1HWZRUN QRGHV� UHJDUGOHVV RI WKHLU W\SH �H�J�

�*�06& RU �*�6*61��
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���������6WUHDPOLQLQJ�IXQFWLRQV

�����������������$FFHVV�1HWZRUN�7ULJJHUHG�6WUHDPOLQLQJ

2QH $FFHVV 1HWZRUN WULJJHUHG IXQFWLRQ QHHGHG RYHU WKH ,X LQWHUIDFH LV WKH IXQFWLRQ IRU 6516 5HORFDWLRQ� 6516

5HORFDWLRQ QHHGV VXSSRUW IURP WKH &RUH 1HWZRUN WR EH H[HFXWHG�

6 5 1 6

& R UH 1 H WZ R UN

, X

' 5 1 6

, X U

8 (

5 1 6

& R UH 1 H WZ R UN

, X

6 5 1 6

8 (

$ I WH U 6 5 1 6 5 H OR F D W L R Q% H IR U H 6 5 1 6 5 H OR F D W L R Q

& H O O V

)LJXUH ��� 6HUYLQJ 516 5HORFDWLRQ

>)'' ¥ )RU WKH FDVHV ZKHUH KDQGRYHU FDQ EH SHUIRUPHG LQGHSHQGHQWO\ IURP 6516 5HORFDWLRQ� WKH DOJRULWKP IRU

WULJJHULQJ WKH 6516 UHORFDWLRQ LV QRW VSHFLILHG�@

>)'' ¥ 7KH VSHFLILFDWLRQ RI ,XU ,QWHUIDFH VKDOO DOORZ WKH VXSSRUW RI VRIW KDQGRYHU WKURXJKRXW WKH 875$1 RI 3/01

ZLWKRXW SHUIRUPLQJ 6516 UHORFDWLRQ�@

�����������������&RUH�1HWZRUN�7ULJJHUHG�6WUHDPOLQLQJ

)RU )XUWKHU 6WXGLHV

�������� ,X�3URWRFROV

9DULRXV WUDQVPLVVLRQ SRVVLELOLWLHV H[LVW WR FRQYH\ WKH EHDUHUV RYHU WKH ,X WR WKH &RUH 1HWZRUN� 7KHUHIRUH� WKH 'DWD

7UDQVSRUW 5HVRXUFH DQG WUDIILF KDQGOLQJ DUH VHSDUDWHG IURP WKH 5$1$3�)LJXUH ����� 7KLV UHVRXUFH DQG WUDIILF KDQGOLQJ

LV FRQWUROOHG E\ WKH 7UDQVSRUW 6LJQDOOLQJ� 7KH 7UDQVSRUW 6LJQDOOLQJ LV FDUULHG E\ D 6LJQDOOLQJ %HDUHU RYHU WKH ,X

LQWHUIDFH�

5$1$3
,X 'DWD

6WUHDPV

7UDQVSRUW

6LJQDOOLQJ

6LJQDOOLQJ

%HDUHU

'DWD

7UDQVSRUW

5DGLR

1HWZRUN

OD\HU

7UDQVSRUW

OD\HU

)LJXUH ��� 6HSDUDWLRQ RI 5$1$3 DQG WUDQVSRUW RYHU ,X

���������� 5DGLR $SSOLFDWLRQ 3URWRFRO

(GLWRU
V 1RWH � 6HFWLRQ ���� RI >�@ H[FHSW IRU WKH VLJQDOOLQJ EHDUHU IRU 4�DDO� ZKLFK VKRXOG EH SODFHG LQ VHFWLRQ ������

DQG WKH 4�DDO� ZKLFK ZLOO EH SODFHG LQ WKH IROORZLQJ VHFWLRQ�

7KH 5DGLR 1HWZRUN VLJQDOOLQJ RYHU ,X FRQVLVWV RI WKH 5DGLR $FFHVV 1HWZRUN $SSOLFDWLRQ 3DUW �5$1$3�� 7KH 5$1$3

FRQVLVWV RI PHFKDQLVPV WR KDQGOH DOO SURFHGXUHV EHWZHHQ WKH &1 DQG 875$1� ,W LV DOVR FDSDEOH RI FRQYH\LQJ PHVVDJHV

WUDQVSDUHQWO\ EHWZHHQ WKH &1 DQG WKH 8( ZLWKRXW LQWHUSUHWDWLRQ RU SURFHVVLQJ E\ WKH 875$1�
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2YHU WKH ,X LQWHUIDFH WKH 5$1$3 SURWRFRO LV� H�J� XVHG IRU�

x )DFLOLWDWH D VHW RI JHQHUDO 875$1 SURFHGXUHV IURP WKH &RUH 1HWZRUN VXFK DV SDJLQJ �QRWLILFDWLRQ DV GHILQHG E\

WKH QRWLILFDWLRQ 6$3 LQ >�@�

x 6HSDUDWH HDFK 8VHU (TXLSPHQW �8(� RQ WKH SURWRFRO OHYHO IRU PRELOH VSHFLILF VLJQDOOLQJ PDQDJHPHQW DV GHILQHG

E\ WKH GHGLFDWHG 6$3 LQ >�@�

x 7UDQVIHU RI WUDQVSDUHQW QRQ�DFFHVV VLJQDOOLQJ DV GHILQHG LQ WKH GHGLFDWHG 6$3 LQ >�@�

x 5HTXHVW RI YDULRXV W\SHV RI 875$1 5DGLR $FFHVV %HDUHUV WKURXJK WKH GHGLFDWHG 6$3 LQ >�@�

x 3HUIRUP WKH VWUHDPOLQLQJ IXQFWLRQ�

7KH 5DGLR $FFHVV %HDUHUV DUH SURYLGHG E\ WKH $FFHVV 6WUDWXP

(GLWRU
V QRWH � 5HIHUHQFH KDV WR EH PDGH WR WKH 5DGLR ,QWHUIDFH 3URWRFRO $UFKLWHFWXUH GRFXPHQW IURP WKH /�� H[SHUW

JURXS�

���������� $/&$3 3URWRFRO

(GLWRU
V 1RWH � 4�DDO� SDUW RI 6HFWLRQ ���� RI >�@

4�DDO� LV XVHG DV WKH $/&$3 SURWRFRO IRU G\QDPLFDOO\ VHWXS $//�� FRQQHFWLRQV RYHU ,X WRZDUGV WKH 3671 'RPDLQ�

1RWH � 7KLV $/&$3 SURWRFRO LV EDVHG RQ WKH ZRUNLQJ DVVXPSWLRQ WKDW WKH &2'(&V DUH ORFDWHG LQ WKH &RUH 1HWZRUN� ,I

WKH &2'(&V DUH ORFDWHG LQ 875$1� WKLV ZLOO KDYH WR EH UHFRQVLGHUHG�

,QWHUQDO�,QWHUIDFHV

������ ,XU�,QWHUIDFH

�������� ,XU�2YHUYLHZ

(GLWRU
V 1RWH � 6HFWLRQ ������ RI >�@

7KH ,XU LQWHUIDFH FRQQHFWV D 6516 DQG D '516�

7KLV LQWHUIDFH VKRXOG EH RSHQ�

7KH LQIRUPDWLRQ H[FKDQJHG DFURVV WKH ,XU LV FDWHJRULVHG DV EHORZ �

x 2QH RU PRUH ,XU 'DWD VWUHDP ZKLFK FRPSULVHV

x 7UDQVSRUW %ORFN 6HWV

x 6LPSOH� FRPPRQO\ DJUHHG 4XDOLW\ HVWLPDWH

x 6\QFKURQLVDWLRQ LQIRUPDWLRQ

7KHUH H[LVW ,XU &&+� '6&+ DQG '&+ GDWD VWUHDPV�

1RWH � &&+ DQG '6&+ PDQDJHPHQW RYHU ,XU LV VWXG\ ,WHP $5&��

x 6LJQDOOLQJ

x $GGLWLRQ RI &HOOV LQ WKH '516 ZKLFK PD\ OHDG RU QRW WR WKH DGGLWLRQ RI DQ QHZ ,XU 'DWD VWUHDP

x 5HPRYDO RI &HOOV LQ WKH '516

x 0RGLI\ 5DGLR OLQN FKDUDFWHULVWLFV

1RWH � 7KLV OLVW RI SURFHGXUHV LV QRW WKH IXOO OLVW RYHU ,XU LQWHUIDFH�

)URP D ORJLFDO VWDQG SRLQW� WKH ,XU LQWHUIDFH LV D SRLQW WR SRLQW LQWHUIDFH EHWZHHQ WKH 6516 DQG DOO WKH '516� L�H� WKHUH

LV QR GHHSHU KLHUDUFK\ RI 516V WKDQ WKH 6516 DQG '516� +RZHYHU� WKLV SRLQW WR SRLQW ORJLFDO LQWHUIDFH VKRXOG EH

IHDVLEOH HYHQ LQ WKH DEVHQFH RI D SK\VLFDO GLUHFW FRQQHFWLRQ EHWZHHQ WKH WZR 516V�



�*33

76 6���� 9����� �����������

�������� )XQFWLRQDO�VSOLW�RYHU�,XU

(GLWRU
V 1RWH � 6HFWLRQ �������� DQG VXEVHFWLRQV RI >�@

1RWH� 7KLV LV RQO\ DQ LQLWLDO OLVW�

���������� 0DFUR�GLYHUVLW\ &RPELQLQJ�6SOLWWLQJ

'516 PD\ SHUIRUP PDFUR�GLYHUVLW\ FRPELQLQJ�VSOLWWLQJ RI GDWD VWUHDPV FRPPXQLFDWHG YLD LWV FHOOV� 6516 SHUIRUPV

PDFUR�GLYHUVLW\ FRPELQLQJ�VSOLWWLQJ RI ,XU GDWD VWUHDPV UHFHLYHG IURP�VHQW WR '516�V�� DQG GDWD VWUHDPV FRPPXQLFDWHG

YLD LWV RZQ FHOOV�

7KH LQWHUQDO '516 KDQGOLQJ RI WKH PDFUR�GLYHUVLW\ FRPELQLQJ �UHVSHFWLYHO\ VSOLWWLQJ� RI ,XE �UHVSHFWLYHO\ ,XU� '&+

IUDPHV LV FRQWUROOHG E\ WKH '516�

���������� &RQWURO RI 0DFUR�GLYHUVLW\ &RPELQLQJ�6SOLWWLQJ 7RSRORJ\

:KHQ UHTXHVWLQJ WKH DGGLWLRQ RI D QHZ FHOO IRU D 8(�875$1 FRQQHFWLRQ� WKH 51& RI WKH 6516 �L�H� WKH 651&� FDQ

H[SOLFLWO\ UHTXHVW WR WKH 51& RI WKH '516 �L�H� WKH '51&� D QHZ ,XU GDWD VWUHDP� LQ ZKLFK FDVH WKH PDFUR�GLYHUVLW\

FRPELQLQJ DQG VSOLWWLQJ IXQFWLRQ ZLWKLQ WKH '516 LV QRW XVHG IRU WKDW FHOO� 2WKHUZLVH� WKH '516 WDNHV WKH GHFLVLRQ

ZKHWKHU PDFUR�GLYHUVLW\ FRPELQLQJ DQG VSOLWWLQJ IXQFWLRQ LV XVHG LQVLGH WKH '516 IRU WKDW FHOO L�H� ZKHWKHU D QHZ ,XU

GDWD VWUHDP VKDOO EH DGGHG RU QRW�

���������� +DQGOLQJ RI '516 +DUGZDUH 5HVRXUFHV

$OORFDWLRQ DQG FRQWURO RI '516 KDUGZDUH UHVRXUFHV� XVHG IRU ,XU GDWD VWUHDPV DQG UDGLR LQWHUIDFH

WUDQVPLVVLRQ�UHFHSWLRQ LQ '516� LV SHUIRUPHG E\ '516�

���������� $OORFDWLRQ RI 'RZQOLQN &KDQQHOLVDWLRQ &RGHV

$OORFDWLRQ RI GRZQOLQN FKDQQHOLVDWLRQ FRGHV RI FHOOV EHORQJLQJ WR '516 LV SHUIRUPHG LQ '516�

(GLWRUV QRWH� 1RWH WKDW WKLV GRHV QRW LPSO\ WKDW WKH VLJQDOOLQJ RI WKH FRGH DOORFDWLRQ WR WKH 8( PXVW EH GRQH IURP WKH

'516�

���������� 8S/LQN 3RZHU &RQWURO

7KLV JURXS RI IXQFWLRQV FRQWUROV WKH OHYHO RI WKH XSOLQN WUDQVPLWWHG SRZHU LQ RUGHU WR PLQLPLVH XSOLQN LQWHUIHUHQFH DQG

NHHS WKH TXDOLW\ RI WKH FRQQHFWLRQV� ,I WKH FRQQHFWLRQ LQYROYHV ERWK D 6516 DQG D '516 WKH IXQFWLRQ 8/ 2XWHU /RRS

3RZHU &RQWURO �ORFDWHG LQ WKH 651&� VHWV WKH WDUJHW TXDOLW\ IRU WKH 8/ ,QQHU /RRS 3RZHU &RQWURO IXQFWLRQ �ORFDWHG LQ

1RGH %�� $GGLWLRQDO TXDOLW\ LQIRUPDWLRQ IRU WKH FDVH ZKHQ PDFUR GLYHUVLW\ FRPELQLQJ LV SHUIRUPHG LQ '51& LV IRU

IXUWKHU VWXG\�

1RWH � VRPH DGGLWLRQDO IXQFWLRQ LV QHHGHG IRU UHVRXUFH QHJRWLDWLRQ EHWZHHQ WKH 6516 DQG WKH '516 DFURVV WKH ,XU�

7KLV LV ))6�

���������� 'RZQ�/LQN 3RZHU &RQWURO

7KLV JURXS RI IXQFWLRQV FRQWUROV WKH OHYHO RI WKH GRZQOLQN WUDQVPLWWHG SRZHU LQ RUGHU WR FRUUHFW WKH GRZQOLQN SRZHU

GULIWLQJ EHWZHHQ VHYHUDO UDGLR OLQNV� 651& UHJXODUO\ �RU XQGHU VRPH DOJRULWKPV�VHQGV WKH WDUJHW GRZQ OLQN SRZHU UDQJH

EDVHG RQ WKH PHDVXUHPHQW UHSRUW IURP 8(�

���������� $GPLVVLRQ &RQWURO

$GPLVVLRQ FRQWURO LQ D '51& LV LPSOLFLWO\ LQYRNHG GXULQJ UDGLR OLQN VHWXS�PRGLI\�

,QIRUPDWLRQ RQ 8/ LQWUHIHUHQFHV DQG '/ SRZHU RQ FHOOV FRQWUROOHG E\ WKH '51& VKRXOG EH DYDLODEOH DFURVV ,XU�

$GGLWLRQDO LQIRUPDWLRQ H[FKDQJHV EHWZHHQ DGPLVVLRQ FRQWURO IXQFWLRQV ORFDWHG LQ GLIIHUHQW 51&V DUH IRU IXUWKHU VWXG\�

�������� '516�ORJLFDO�0RGHO�RYHU�,XU

(GLWRU
V 1RWH � 6HFWLRQ �������� DQG VXEVHFWLRQV RI >�@

���������� 2YHUYLHZ

7KH PRGHO LQ )LJXUH ��� VKRZV WKH 'ULIW 5DGLR 1HWZRUN 6\VWHP DV VHHQ IURP WKH 651&� ,W LV PRGHOOHG DV D ¦EODFN ER[§

ZLWK D VHW RI 5DGLR /LQNV RQ WKH 8X VLGH RI WKH ER[ DQG DQRWKHU VHW RI 8VHU 3ODQH DFFHVV SRUWV RQ WKH ,XU VLGH RI WKH ER[�

7KH 5DGLR /LQNV DUH FRQQHFWHG WR WKH ,XU XVHU SRUWV YLD WKH LQWHUQDO WUDQVSRUW PHFKDQLVPV RI WKH '516� 2SHUDWLRQV IRU

FRQWUROOLQJ WKH FRQQHFWLRQV EHWZHHQ SRUWV DUH VHQW IURP WKH 651& WR WKH '51& YLD DQ ,XU &RQWURO 3ODQH SRUW�
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5DGLR 8VHU 3ODQH

,XU 'DWD 6WUHDPV,XU &RQWURO 3ODQH

,XU

8VHU

3RUW

,XU

8VHU

3RUW

'ULIW 5DGLR 1HWZRUN

5DGLR

/LQN

5DGLR

/LQN

5DGLR

/LQN

,XU

&RQWURO

3RUW

5DGLR

/LQN

5DGLR

/LQN

5DGLR

/LQN

,XU

8VHU

3RUW

6HUYLQJ 5DGLR 1HWZRUN 6\VWHP

&HOO &HOO

)LJXUH ��� 'ULIW 516 /RJLFDO 0RGHO

1RWH � 7KLV ILJXUH LV WKH 5DGLR 1HWZRUN OD\HU YLHZ DQG QRW WKH WUDQVSRUW OD\HU RQH�

���������� /RJLFDO 0RGHO (OHPHQWV

������������ 5DGLR /LQN

$ 5DGLR /LQN UHSUHVHQWV D 8VHU 3ODQH DFFHVV SRLQW RQ WKH 875$1 VLGH RI WKH 8X LQWHUIDFH EHWZHHQ WKH 8VHU (TXLSPHQW

DQG WKH 875$1� ,W LV DVVRFLDWHG ZLWK �

x D &HOO LGHQWLILHU�

x D 5DGLR )UHTXHQF\ &DUULHU LGHQWLILHU�

x D 3K\VLFDO &KDQQHO LGHQWLILHU �VSUHDGLQJ FRGH��

7KH VHPDQWLFV RI D 5DGLR /LQN LQFOXGH WKH IROORZLQJ�

x ,W LV FUHDWHG DQG GHVWUR\HG E\ DGPLQLVWUDWLYH SURFHGXUHV ZKHQ D FHOO VLWH DQG�RU 5) FDUULHU LV DGGHG WR� RU GHOHWHG

IURP� WKH 516�

x ,W FDQ EH DWWDFKHG WR RQH DQG RQO\ RQH ,XU 8VHU 3RUW DW DQ\ JLYHQ WLPH�

x ,WV UHVRXUFHV DUH DOORFDWHG DQG FRQWUROOHG E\ WKH '516�

������������ &HOO

$ &HOO LV D FROOHFWLRQ RI 5DGLR /LQNV IRXQG DW D VSHFLILF ORFDWLRQ� ,W LV GHILQHG E\�

x D &HOO LGHQWLILHU�

7KH VHPDQWLFV RI D &HOO LQFOXGH WKH IROORZLQJ�

x ,W LV FUHDWHG DQG GHVWUR\HG E\ DGPLQLVWUDWLYH SURFHGXUHV ZKHQ D FHOO VLWH DQG�RU 5) FDUULHU LV DGGHG WR� RU GHOHWHG

IURP� WKH 516�

������������ ,XU 'DWD 6WUHDP

2QH DQG RQH RQO\ ,XU '&+ GDWD VWUHDP LV DVVRFLDWHG ZLWK D WUDQVSRUW EHDUHU FKDQQHO LGHQWLILHU�

7KH DVVRFLDWLRQ IRU ,XU &&+ GDWD VWUHDP LV ))6�

������������ ,XU 8VHU 3RUW

$Q ,XU 8VHU 3RUW UHSUHVHQWV D 8VHU 3ODQH DFFHVV SRLQW RQ WKH ,XU LQWHUIDFH EHWZHHQ WKH 6516 DQG '516� ,W LV DVVRFLDWHG

ZLWK RQH RU PRUH ,XU GDWD VWUHDPV�

7KH VHPDQWLFV RI DQ ,XU 8VHU 3RUW LQFOXGH WKH IROORZLQJ�

x ,W LV FUHDWHG DQG GHVWUR\HG E\ DGPLQLVWUDWLYH SURFHGXUHV ZKHQ WUDQVSRUW IDFLOLWLHV DUH DGGHG WR� RU GHOHWHG IURP� WKH

,XU LQWHUIDFH EHWZHHQ WKH 6516 DQG '516� ,W FDQ DOVR EH FUHDWHG DQG GHVWUR\HG G\QDPLFDOO\ XVLQJ $70 69&V WR

DGG RU UHPRYH WUDQVSRUW IDFLOLWLHV�

x ,W LV DVVLJQHG DQG UHOHDVHG E\ WKH 651& LQ UHDFWLRQ WR UHTXHVWV IRU EHDUHU VHUYLFHV IURP WKH 8(�

x ,W PD\ EH DWWDFKHG WR RQH RU PRUH 5DGLR /LQNV� :KHQ DWWDFKHG WR 5DGLR /LQNV LQ WKH GRZQOLQN GLUHFWLRQ� LW DFWV DV D
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SRLQW�WR�PXOWLSRLQW FRQQHFWLRQ IRU GLYHUVLW\ WUDQVPLVVLRQ� :KHQ DWWDFKHG WR PXOWLSOH 5DGLR /LQNV LQ WKH XSOLQN

GLUHFWLRQ� LW DFWV DV D PXOWLSRLQW�WR�SRLQW FRQQHFWLRQ IRU GLYHUVLW\ UHFHSWLRQ�

x 7KH WUDQVPLW DQG UHFHLYH GLYHUVLW\ UHVRXUFHV UHTXLUHG WR LPSOHPHQW WKH SRLQW�WR�PXOWLSRLQW DQG PXOWLSRLQW�WR�SRLQW

FRQQHFWLRQV DUH FRQWUROOHG E\ WKH '516�

x 7KH ,XU 8VHU 6WUHDP HPDQDWLQJ IURP WKH ,XU 8VHU 3RUW WHUPLQDWHV LQ WKH 6516 FRQQHFWHG WR '516�

������������ ,XU &RQWURO 3RUW

$Q ,XU &RQWURO 3RUW UHSUHVHQWV WKH &RQWURO 3ODQH DFFHVV SRLQW RQ WKH ,XU LQWHUIDFH EHWZHHQ WKH 6516 DQG WKH '516� ,W LV

GHILQHG E\�

x D WUDQVSRUW EHDUHU FKDQQHO LGHQWLILHU�

7KH VHPDQWLFV RI DQ ,XU &RQWURO 3RUW LQFOXGH WKH IROORZLQJ�

x ,W LV FUHDWHG YLD DGPLQLVWUDWLYH SURFHGXUHV ZKHQ WKH ,XU LQWHUIDFH LV FUHDWHG�

�������� ,XU�3URWRFROV

(GLWRU
V 1RWH � 6HFWLRQ �������� RI >�@

7KH VLJQDOOLQJ LQIRUPDWLRQ DFURVV ,XU LQWHUIDFH DV LGHQWLILHG LQ VHFWLRQ �������� ,XU 2YHUYLHZ LV FDOOHG 5DGLR 1HWZRUN

6XEV\VWHP $SSOLFDWLRQ 3DUW �516$3��

7KH 516$3 LV WHUPLQDWHG LQ WKH 651& DQG LQ WKH '51&�

$V DOUHDG\ VWDWHG LQ 6HFWLRQ *HQHUDO SULQFLSOHV WKHUH VKDOO H[LVW D FOHDU VHSDUDWLRQ EHWZHHQ WKH 5DGLR 1HWZRUN /D\HU
DQG WKH 7UDQVSRUW /D\HU� 7KHUHIRUH� WKH 'DWD 7UDQVSRUW UHVRXUFH DQG WUDIILF KDQGOLQJ DUH VHSDUDWHG IURP WKH 516$3

�)LJXUH ����� 7KLV UHVRXUFH DQG WUDIILF KDQGOLQJ LV FRQWUROOHG E\ WKH 7UDQVSRUW 6LJQDOOLQJ� 7KH 7UDQVSRUW 6LJQDOOLQJ LV

FDUULHG E\ D 6LJQDOOLQJ %HDUHU RYHU WKH ,XU LQWHUIDFH�

516$3 ,XU'DWD
6WUHDPV

7UDQVSRUW
6LJQDOOLQJ

6LJQDOOLQJ
%HDUHU

'DWD
7UDQVSRUW

5DGLR

1HWZRUN

OD\HU

7UDQVSRUW

OD\HU

)LJXUH ��� 6HSDUDWLRQ RI 516$3 DQG WUDQVSRUW RYHU ,XU

������ ,XE�,QWHUIDFH

�������� ,XE�2YHUYLHZ

(GLWRU
V 1RWH � 6HFWLRQ ������ RI >�@

7KH ,XE LQWHUIDFH FRQQHFWV D 51& DQG D 1RGH %�

7KH LQIRUPDWLRQ WUDQVIHUUHG RYHU WKH ,XE UHIHUHQFH SRLQW FDQ EH FDWHJRULVHG DV IROORZV�

�� 5DGLR DSSOLFDWLRQ UHODWHG VLJQDOOLQJ

7KH ,XE LQWHUIDFH DOORZV WKH 51& DQG WKH 1RGH % WR QHJRWLDWH DERXW UDGLR UHVRXUFHV� IRU H[DPSOH WR DGG DQG GHOHWH

FHOOV FRQWUROOHG E\ WKH 1RGH % WR VXSSRUW FRPPXQLFDWLRQ RI WKH GHGLFDWHG FRQQHFWLRQ EHWZHHQ 8( DQG 651&�

,QIRUPDWLRQ XVHG WR FRQWURO WKH EURDGFDVW DQG SDJLQJ FKDQQHOV� DQG LQIRUPDWLRQ WR EH WUDQVSRUWHG RQ WKH EURDGFDVW

DQG SDJLQJ FKDQQHOV� EHORQJ WR WKLV FDWHJRU\ DOVR�

�� ,XE�,XU '&+ GDWD VWUHDP

7KH ,XE LQWHUIDFH SURYLGHV PHDQV IRU WUDQVSRUW RI XSOLQN DQG GRZQOLQN '&+ ,XE IUDPHV EHWZHHQ 51& DQG 1RGH %�

7KH '&+ ,XE IUDPH KHDGHU LQFOXGHV XSOLQN TXDOLW\ HVWLPDWHV DQG WKH &RQQHFWLRQ )UDPH 1XPEHU �&)1�� 7KH '&+

,XE IUDPH ERG\ FRPSULVHV RI GDWD WR EH WUDQVIHUUHG RYHU WKH UDGLR LQWHUIDFH� 7KH '&+ ,XE IUDPHV FDQ EH FDUULHG RQ

SUH�GHILQHG WUDQVPLVVLRQ OLQNV RU VZLWFKHG FRQQHFWLRQV�

2QH ,XE�,XU '&+ GDWD VWUHDP LV FDUULHG RQ RQH WUDQVSRUW EHDUHU�
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�� ,XE 5$&+ GDWD VWUHDP

7KH ,XE LQWHUIDFH SURYLGHV PHDQV IRU WUDQVSRUW RI XSOLQN 5$&+ WUDQVSRUW IUDPHV EHWZHHQ 51& DQG 1RGH %� 7KH

5$&+ WUDQVSRUW IUDPH KHDGHU LQFOXGHV WKH &HOO )UDPH 1XPEHU �)1&HOO�� 7KH 5$&+ WUDQVSRUW IUDPH ERG\

LQFOXGHV WKH GDWD UHFHLYHG RYHU UDGLR LQWHUIDFH� 7KH WUDQVSRUW IUDPHV FDQ EH FDUULHG RQ SUH�GHILQHG WUDQVPLVVLRQ

OLQNV RU VZLWFKHG FRQQHFWLRQV� 2QH ,XE 5$&+ GDWD VWUHDP LV FDUULHG RQ RQH WUDQVSRUW EHDUHU�

)RU HDFK 5$&+ LQ D FHOO� DQ ,XE 5$&+ GDWD VWUHDP PXVW EH HVWDEOLVKHG RYHU WKH ,XE LQWHUIDFH�

�� ,XE )$&+ GDWD VWUHDP

7KH ,XE LQWHUIDFH SURYLGHV PHDQV IRU WUDQVSRUW RI GRZQOLQN )$&+ WUDQVSRUW IUDPHV EHWZHHQ 51& DQG 1RGH %� 7KH

)$&+ WUDQVSRUW IUDPH KHDGHU LQFOXGHV WKH &HOO )UDPH 1XPEHU �)1&HOO�� 7KH )$&+ WUDQVSRUW IUDPH ERG\ LQFOXGHV

WKH GDWD WR EH VHQW RYHU UDGLR LQWHUIDFH� 7KH WUDQVSRUW IUDPHV FDQ EH FDUULHG RQ SUH�GHILQHG WUDQVPLVVLRQ OLQNV RU

VZLWFKHG FRQQHFWLRQV� 2QH ,XE )$&+ GDWD VWUHDP LV FDUULHG RQ RQH WUDQVSRUW EHDUHU�

)RU HDFK )$&+ LQ D FHOO� DQ ,XE )$&+ GDWD VWUHDP PXVW EH HVWDEOLVKHG RYHU WKH ,XE ,QWHUIDFH�

�� ,XE '6&+ GDWD VWUHDP

7KH ,XE LQWHUIDFH SURYLGHV WKH PHDQV IRU WUDQVSRUW RI GRZQOLQN VKDUHG FKDQQHO� '6&+� GDWD IUDPHV EHWZHHQ 51&

DQG 1RGH %� 7KH '6&+ ,XE IUDPH ERG\ FRPSULVHV RI GDWD WR EH WUDQVIHUUHG RYHU WKH UDGLR LQWHUIDFH� 7KH ,XE '6&+

IUDPHV FDQ EH FDUULHG RQ SUH�GHILQHG WUDQVPLVVLRQ OLQNV RU VZLWFKHG FRQQHFWLRQV�

2QH ,XE '6&+ GDWD VWUHDP LV FDUULHG RQ RQH WUDQVSRUW EHDUHU�

7KH ,XE '&+ GDWD VWUHDP VKDOO IROORZ WKH VDPH VSHFLILFDWLRQ DV WKH ,XU '&+ GDWD VWUHDP�

2YHU WKH ,XE LQWHUIDFH EHWZHHQ WKH 51& DQG RQH 1RGH %� RQH RU PRUH ,XE GDWD VWUHDPV DUH HVWDEOLVKHG� HDFK

FRUUHVSRQGLQJ WR RQH RU PRUH FHOOV EHORQJLQJ WR WKH 1RGH %�

�������� )XQFWLRQDO�VSOLW�RYHU�,XE

(GLWRU
V 1RWH � 6HFWLRQ �������� DQG VXEVHFWLRQV RI >�@

1RWH� 7KLV LV RQO\ DQ LQLWLDO OLVW�

���������� 7UDIILF PDQDJHPHQW

������������ 0DQDJHPHQW RI GHGLFDWHG UHVRXUFHV

7KHVH IXQFWLRQV DUH UHODWHG WR WKH DFWLYDWLRQ RI ORJLFDO UHVRXUFHV �H�J� 5DGLR /LQNV� ,XE SRUWV�� DQG WKH FRQQHFWLRQ RI

WKHVH YDULRXV UHVRXUFHV WRJHWKHU�

6RPH IUHHGRP PD\ EH OHIW WR 1RGH % RQ VRPH IXQFWLRQV OLNH DOORFDWLRQ RI FRGHV RU VRIW FRPELQLQJ ZLWKLQ 1RGH %� VLQFH

VRIW FRPELQLQJ KDV PHULWV IRU EHLQJ H[HFXWHG DV FORVH DV SRVVLEOH WR WKH UDGLR �ERWK LQ WHUPV RI WUDQVPLVVLRQ FRVW DQG

HIILFLHQF\�� 7KLV LV ))6�

,Q SDUWLFXODU LW LV ))6 ZKHWKHU WKH DOORFDWLRQ RI FKDQQHOLVDWLRQ FRGHV LV GRQH E\ WKH &RQWUROOLQJ 51& RU E\ WKH 1RGH %

������������ 0DQDJHPHQW RI FRPPRQ UDGLR FKDQQHOV

7KH FRPPRQ FKDQQHOV QHHG WR EH FRQWUROOHG IURP WKH 51&� 7KLV LV W\SLFDOO\ WKH FRQWURO RI WKH 5$&+ FKDQQHO� WKH

LQIRUPDWLRQ ZKLFK LV EURDGFDVW RQ WKH %URDGFDVW FRQWURO FKDQQHO� DQG WKH FRQWURO DQG UHTXHVW IRU VHQGLQJ LQIRUPDWLRQ RQ

WKH SDJLQJ FKDQQHOV�

������������ &RQWURO RI WUDIILF IORZV

&RQJHVWLRQ RQ WKH ,XE LQWHUIDFH ZLOO QHHG WR EH FRYHUHG IRU DV\QFKURQRXV IORZV �L�H� WKRVH ZKLFK PD\ IORZ YLD $$/���

7KLV FRQFHUQV LQ SDUWLFXODU WKH IORZ IURP UDGLR FKDQQHOV ZKHUH UHWUDQVPLVVLRQ WDNHV SODFH LQ 1RGH % DQG ZKHUH VRIW

KDQGRYHU LV QRW DSSOLHG�

���������� 0DFUR�GLYHUVLW\ &RPELQLQJ RI 5DGLR )UDPHV

1RGH % PD\ SHUIRUP PDFUR�GLYHUVLW\ FRPELQLQJ�VSOLWWLQJ RI GDWD VWUHDPV FRPPXQLFDWHG YLD LWV FHOOV� 51& SHUIRUPV

PDFUR�GLYHUVLW\ FRPELQLQJ�VSOLWWLQJ RI ,XE GDWD VWUHDPV UHFHLYHG IURP�VHQW WR VHYHUDO 1RGH %�V��

���������� &RQWURO RI 0DFUR�GLYHUVLW\ &RPELQLQJ�6SOLWWLQJ 7RSRORJ\

:KHQ UHTXHVWLQJ WKH DGGLWLRQ RI D QHZ FHOO IRU D 8(�875$1 FRQQHFWLRQ� WKH 51& FDQ H[SOLFLWO\ UHTXHVW WR WKH 1RGH %

D QHZ ,XE GDWD VWUHDP� LQ ZKLFK FDVH WKH PDFUR�GLYHUVLW\ FRPELQLQJ DQG VSOLWWLQJ IXQFWLRQ ZLWKLQ WKH 1RGH % LV QRW XVHG

IRU WKDW FHOO� 2WKHUZLVH� WKH 1RGH % WDNHV WKH GHFLVLRQ ZKHWKHU PDFUR�GLYHUVLW\ FRPELQLQJ DQG VSOLWWLQJ IXQFWLRQ LV XVHG

LQVLGH WKH 1RGH % IRU WKDW FHOO L�H� ZKHWKHU D QHZ ,XE GDWD VWUHDP VKDOO EH DGGHG RU QRW�

7KH LQWHUQDO 1RGH % KDQGOLQJ RI WKH PDFUR�GLYHUVLW\ FRPELQLQJ�VSOLWWLQJ RI UDGLR IUDPHV LV FRQWUROOHG E\ WKH 1RGH %�
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���������� 6RIW +DQGRYHU 'HFLVLRQ

7R VXSSRUW PRELOLW\ RI WKH 8( WR 875$1 FRQQHFWLRQ EHWZHHQ FHOOV� 875$1 XVHV PHDVXUHPHQW UHSRUWV IURP WKH 8(

DQG GHWHFWRUV DW WKH FHOOV� 7KH PHFKDQLVPV IRU WKLV DUH ))6�

7KH 51& WDNHV WKH GHFLVLRQ WR DGG RU GHOHWH FHOOV IURP WKH FRQQHFWLRQ�

���������� +DQGOLQJ RI 1RGH % +DUGZDUH 5HVRXUFHV

0DSSLQJ RI 1RGH % ORJLFDO UHVRXUFHV RQWR 1RGH % KDUGZDUH UHVRXUFHV� XVHG IRU ,XE GDWD VWUHDPV DQG UDGLR LQWHUIDFH

WUDQVPLVVLRQ�UHFHSWLRQ� LV SHUIRUPHG E\ 1RGH %�

���������� $OORFDWLRQ RI 'RZQOLQN &KDQQHOLVDWLRQ &RGHV

:KHWKHU WKH $OORFDWLRQ RI GRZQOLQN FKDQQHOLVDWLRQ FRGHV RI FHOOV EHORQJLQJ WR 1RGH % LV SHUIRUPHG LQ WKH &RQWUROOLQJ

51& RU LQ WKH 1RGH % LV ))6�

1RWH � $OORFDWLRQ RI '/ &KDQQHOLVDWLRQ FRGHV LV VWXG\ ,WHP $5&��

(GLWRUV QRWH� 1RWH WKDW WKLV GRHV QRW LPSO\ WKDW WKH VLJQDOOLQJ RI WKH FRGH DOORFDWLRQ WR WKH 8( PXVW EH GRQH IURP WKH

&RQWUROOLQJ 51& QRU WKH 1RGH %�

���������� 8S/LQN 3RZHU &RQWURO

7KLV JURXS RI IXQFWLRQV FRQWUROV WKH OHYHO RI WKH WUDQVPLWWHG SRZHU LQ RUGHU WR PLQLPLVH LQWHUIHUHQFH DQG NHHS WKH TXDOLW\

RI WKH FRQQHFWLRQV� 7KH IXQFWLRQ 8/ 2XWHU /RRS 3RZHU &RQWURO ORFDWHG LQ 651& VHWV WKH WDUJHW TXDOLW\ IRU WKH 8/ ,QQHU

/RRS 3RZHU &RQWURO IXQFWLRQ ORFDWHG LQ 1RGH %�

���������� 'RZQ�/LQN 3RZHU &RQWURO

7KLV JURXS RI IXQFWLRQV FRQWUROV WKH OHYHO RI WKH GRZQOLQN WUDQVPLWWHG SRZHU LQ RUGHU WR FRUUHFW WKH GRZQOLQN SRZHU

GULIWLQJ EHWZHHQ VHYHUDO UDGLR OLQNV� 651& UHJXODUO\ �RU XQGHU VRPH DOJRULWKPV� VHQGV WKH WDUJHW GRZQ OLQN SRZHU UDQJH

EDVHG RQ WKH PHDVXUHPHQW UHSRUW IURP 8(�

���������� $GPLVVLRQ &RQWURO

7KH $GPLVVLRQ &RQWURO IXQFWLRQ EDVHG RQ 8/ LQWHUIHUHQFH DQG '/ SRZHU LV ORFDWHG LQ WKH &RQWUROOLQJ 51&�

7KH 1RGH % VKDOO EH DEOH WR UHSRUW 8/ LQWHUIHUHQFH PHDVXUHPHQWV DQG '/ SRZHU LQIRUPDWLRQ RYHU ,XE�

7KH &RQWUROOLQJ 51& FRQWUROV WKLV UHSRUWLQJ IXQFWLRQ� L�H� LI WKHVH LQIRUPDWLRQ QHHG WR EH UHSRUWHG DQG WKH SHULRG RI

WKHVH UHSRUWV�

1RWH � 2WKHU SDUDPHWHUV IRU $GPLVVLRQ &RQWURO DUH ))6�

1RWH � 7KH SRVVLELOLW\ WR KDYH WKLV $GPLVVLRQ &RQWURO IXQFWLRQ LQ 1RGH % LV ))6�

�������� 1RGH�%�ORJLFDO�0RGHO�RYHU�,XE

(GLWRU
V 1RWH � 6HFWLRQ �������� DQG VXEVHFWLRQV RI >�@

7KH PRGHO GHVFULEHG LQ )LJXUH ��� VKRZV WKH 1RGH % DV VHHQ IURP WKH FRQWUROOLQJ 51&� 7KH PRGHO LQFOXGHV�

x WKH ORJLFDO UHVRXUFHV SURYLGHG E\ 1RGH % WR 875$1 �YLD LWV &RQWUROOLQJ 51&�

x WKH GHGLFDWHG FKDQQHOV ZKLFK KDYH EHHQ HVWDEOLVKHG RQ 1RGH %

x WKH FRPPRQ FKDQQHOV WKDW 1RGH % SURYLGHV WR WKH 51&

7KH SURFHGXUHV IRU FRQWUROOLQJ WKH FRQQHFWLRQV EHWZHHQ UDGLR OLQNV DQG ,XE '&+ GDWD SRUWV DUH VHQW IURP WKH 51& WR

WKH 1RGH % YLD WKH &RPPXQLFDWLRQ &RQWURO 3RUWV�
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1RGH %

&RQWUROOLQJ 51&

1RGH %

FRQWURO

SRUW

,XE

'&+

GDWD

SRUW

,XE

'&+

GDWD

SRUW

,XE

'&+

GDWD

SRUW

FRQWURO

SRUW

,XE

'&+

GDWD

SRUW

,XE

'&+

GDWD

SRUW

,XE

'&+

GDWD

SRUW

FRQWURO

SRUW

7UDIILF WHUPLQDWLRQ SRLQW 7UDIILF WHUPLQDWLRQ SRLQW

���

���

������

&HOO &HOO &HOO &HOO &HOO&HOO

1RGH % &RPPXQLFDWLRQ &RQWH[WV�

ZLWK DWWULEXWHV

&RPPRQ &KDQQHOV�

ZLWK DWWULEXWHV

&RPPXQLFDWLRQ &RPPXQLFDWLRQ

)LJXUH ��� /RJLFDO 0RGHO RI 1RGH %

���������� (OHPHQWV RI WKH ORJLFDO PRGHO

������������ 5DGLR 1HWZRUN /RJLFDO UHVRXUFHV

�� &HOO �

7KH QRWLRQ RI FHOO LV WKH VDPH DV GHILQHG IRU WKH '51&� 1RGH % PD\ KDYH RQH RU PRUH FHOOV�

������������ 7UDQVSRUW QHWZRUN ORJLFDO UHVRXUFHV

�� 1RGH % &RQWURO 3RUW

7KH 1RGH % &RQWURO 3RUW LV XVHG WR H[FKDQJH WKH VLJQDOOLQJ LQIRUPDWLRQ IRU WKH ORJLFDO 2	0 RI 1RGH %

UHVRXUFHV� WKH FUHDWLRQ RI 1RGH % &RPPXQLFDWLRQ &RQWH[WV� WKH FRQILJXUDWLRQ RI WKH FRPPRQ WUDQVSRUW FKDQQHOV

WKDW 1RGH % SURYLGHV LQ D JLYHQ FHOO� 3&+ DQG %&+ FRQWURO LQIRUPDWLRQ EHWZHHQ WKH 51& DQG WKH 1RGH %� 7KH

1RGH % &RQWURO 3RUW FRUUHVSRQGV WR RQH VLJQDOOLQJ EHDUHU EHWZHHQ WKH FRQWUROOLQJ 51& DQG WKH 1RGH %�

:KHWKHU WKHUH D 1RGH % FDQ KDYH PXOWLSOH 1RGH % &RQWURO 3RUWV �PXOWLSOH VLJQDOOLQJ EHDUHUV�� H�J� IRU ORDG

VKDULQJ RU UHGXQGDQF\ SXUSRVHV� LV ))6�

�� &RPPXQLFDWLRQ &RQWURO 3RUW

$ &RPPXQLFDWLRQ &RQWURO 3RUW FRUUHVSRQGV WR RQH VLJQDOOLQJ EHDUHU EHWZHHQ WKH 51& DQG 1RGH % IRU WKH

FRQWURO RI 1RGH % &RPPXQLFDWLRQ &RQWH[WV� 1RGH % PD\ KDYH PXOWLSOH &RPPXQLFDWLRQ &RQWURO 3RUWV �RQH SHU

7UDIILF 7HUPLQDWLRQ 3RLQW�� 7KH &RPPXQLFDWLRQ &RQWURO 3RUW LV VHOHFWHG DW FUHDWLRQ RI WKH 1RGH %

&RPPXQLFDWLRQ &RQWH[W�

�� 7UDIILF 7HUPLQDWLRQ 3RLQW

7UDIILF 7HUPLQDWLRQ 3RLQW UHSUHVHQWV '&+ GDWD VWUHDPV EHORQJLQJ WR RQH RU PRUH 1RGH % &RPPXQLFDWLRQ

&RQWH[WV �8( FRQWH[WV�� ZKLFK DUH FRQWUROOHG YLD RQH &RPPXQLFDWLRQ &RQWURO 3RUW� 7KH 7UDIILF 7HUPLQDWLRQ

3RLQW LV WKXV D GHVFULSWLYH HQWLW\ ZKLFK QHLWKHU LV FRQWUROOHG RYHU ,XE QRU E\ 2	0�

�� ,XE '&+ 'DWD 3RUW

$Q ,XE '&+ 'DWD 3RUW UHSUHVHQWV D XVHU SODQH EHDUHU �FDUU\LQJ RQH ,XE '&+ 'DWD 6WUHDP� EHWZHHQ WKH 1RGH %

DQG 51&�

������������ 1RGH % &RPPXQLFDWLRQ &RQWH[WV IRU 'HGLFDWHG &KDQQHOV

$ 1RGH % &RPPXQLFDWLRQ &RQWH[W FRUUHVSRQGV WR DOO WKH GHGLFDWHG UHVRXUFHV ZKLFK DUH QHFHVVDU\ IRU D XVHU LQ

GHGLFDWHG PRGH DQG XVLQJ GHGLFDWHG FKDQQHOV DV UHVWULFWHG WR D JLYHQ 1RGH %�

7KHUH DUH D QXPEHU RI 1RGH % &RPPXQLFDWLRQ &RQWH[WV LQVLGH D JLYHQ 1RGH %�

7KH DWWULEXWHV WR D 1RGH % &RPPXQLFDWLRQ &RQWH[W DUH WKH IROORZLQJ �QRW H[KDXVWLYH��

x 7KH OLVW RI &HOOV ZKHUH GHGLFDWHG SK\VLFDO UHVRXUFHV DUH XVHG

x 7KH OLVW RI '&+ ZKLFK DUH PDSSHG RQ WKH GHGLFDWHG SK\VLFDO UHVRXUFHV IRU WKDW 1RGH % &RPPXQLFDWLRQ &RQWH[W

x )RU HDFK '&+� WKH FRPSOHWH FKDUDFWHULVWLFV DV GHILQHG LQ >�@

x 7KH OLVW RI ,XE '&+ 'DWD 3RUWV

x )RU HDFK ,XE '&+ 'DWD 3RUW� WKH FRUUHVSRQGLQJ '&+ DQG FHOOV ZKLFK DUH FDUULHG RQ WKLV GDWD SRUW

x 3K\VLFDO OD\HU SDUDPHWHUV �RXWHU ORRS SRZHU FRQWURO� HWF�
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������������ &RPPRQ &KDQQHOV

$ &RPPRQ &KDQQHO FRUUHVSRQGV WR D UDGLR &RPPRQ &KDQQHO DV FRQILJXUHG E\ WKH 1RGH %�

7KH %&&+ DQG WKH 3&&+ DUH FDUULHG GLUHFWO\ RQ WKH 1RGH % FRQWURO SRUW XVLQJ 1%$3 SURFHGXUHV� 7KHVH &RPPRQ

&KDQQHOV ZLOO QRW EH PDSSHG WR LQGLYLGXDO GDWD SRUWV�

WKH 5$&+ DQG WKH )$&+ �DQG SRVVLEO\ WKH '6&+� ))6� ZLOO KDYH DQ DVVRFLDWHG ,XE GDWD SRUW VLPLODU WR DQ ,XE '&+

GDWD SRUW IRU D GHGLFDWHG FKDQQHO �L�H� $$/� WUDQVSRUW LV XVHG��

7KH DWWULEXWHV RI D &RPPRQ FKDQQHO DUH �QRW H[KDXVWLYH�

x 7\SH

x &HOO �RQO\ RQH�

x $VVRFLDWHG ,XE GDWD SRUW �LI DSSOLFDEOH�

x 3K\VLFDO SDUDPHWHUV

�������� ,XE�3URWRFROV

(GLWRU
V 1RWH � 6HFWLRQ �������� RI >�@

$V DOUHDG\ VWDWHG LQ VHFWLRQ *HQHUDO SULQFLSOHV WKHUH VKDOO H[LVW D FOHDU VHSDUDWLRQ EHWZHHQ WKH UDGLR QHWZRUN OD\HU DQG
WKH WUDQVSRUW OD\HU� 7KHUHIRUH� WKH UDGLR 1HWZRUN VLJQDOOLQJ DQG ,XE GDWD VWUHDPV DUH VHSDUDWHG IURP WKH GDWD WUDQVSRUW

UHVRXUFH DQG WUDIILF KDQGOLQJ DV VKRZ LQ )LJXUH ���� 7KLV UHVRXUFH DQG WUDIILF KDQGOLQJ LV FRQWUROOHG E\ WKH 7UDQVSRUW

6LJQDOOLQJ� 7KH 7UDQVSRUW 6LJQDOOLQJ LV FDUULHG E\ D 6LJQDOOLQJ %HDUHU RYHU WKH ,XE LQWHUIDFH�

5DGLR

6LJQDOLQJ

3URWRFRO

,XE'DWD
6WUHDPV

7UDQVSRUW
6LJQDOOLQJ

6LJQDOOLQJ
%HDUHU

'DWD
7UDQVSRUW

5DGLR

1HWZRUN

OD\HU

7UDQVSRUW

OD\HU

)LJXUH ��� 6HSDUDWLRQ RI 5DGLR 1HWZRUN SURWRFROV DQG WUDQVSRUW RYHU ,XE

3URWRFRO�0RGHO��,QIRUPDWLYH�

7KH IROORZLQJ VHFWLRQ LV D LQIRUPDWLYH VHFWLRQ ZKLFK DLP LV WR SURYLGH DQ RYHUDOO SLFWXUH RI KRZ WKH 0$& OD\HU LV

GLVWULEXWHG RYHU 8X� ,XE DQG ,XU IRU WKH 5$&+� )$&+ DQG '&+�

���������5$&+�7UDQVSRUW�&KDQQHO

)LJXUH ���VKRZV WKH SURWRFRO VWDFN PRGHO IRU WKH 5$&+ WUDQVSRUW FKDQQHO ZKHQ WKH &RQWUROOLQJ DQG 6HUYLQJ 51& DUH

FR�LQFLGHQW�

)RU WKH 5$&+ WUDQVSRUW FKDQQHO� 'HGLFDWHG 0$& �0$&�G� XVHV WKH VHUYLFHV RI &RPPRQ 0$& �0$&�F��

)LJXUH ��� 5$&+� &RLQFLGHQW &RQWUROOLQJ DQG 6HUYLQJ 51&

7KH &RPPRQ 0$& �0$&�F� HQWLW\ LQ WKH 8( WUDQVIHUV 0$&�F 3'8 WR WKH SHHU 0$&�F HQWLW\ LQ WKH 51& XVLQJ WKH

VHUYLFHV RI WKH /RZHU &RPPRQ 0$& �0$&�OF��

0$&�OF LQ WKH 8( KDV WKH IROORZLQJ IXQFWLRQ�

x &RPSHOOHG UHWUDQVPLVVLRQ RI 5$&+ IUDPHV� IROORZLQJ D SRZHU UDPSLQJ DOJRULWKP� XQWLO DQ DFNQRZOHGJHPHQW LV

UHFHLYHG�

0$&�OF LQ WKH 1RGH% KDV WKH IROORZLQJ IXQFWLRQ�

x 7UDQVPLVVLRQ RI DFNQRZOHGJHPHQW LQ UHVSRQVH WR 5$&+ IUDPH� 7KLV SURYLGHV LPPHGLDWH WHUPLQDWLRQ RI WKH 8(

SRZHU UDPSLQJ WR PLQLPLVH RYHUDOO LQWHUIHUHQFH FRQWULEXWLRQ�

1RWH � 7KHVH 0$&�OF OD\HU IRU LWV QDPH DQG WKHLU IXQFWLRQV DUH XQGHU WKH �*33 76*�5$1:*� VFRSH DQG ZLOO EH

DOLJQHG WR WKDW JURXS�

$Q ,QWHUZRUNLQJ )XQFWLRQ �,:)� LQ WKH 1RGH% LQWHUZRUNV WKH 5$&+ IUDPH UHFHLYHG E\ 0$&�OF HQWLW\ LQWR WKH 5$&+

3+<

0$&�OF

3+<

0$&�OF

$70

5DFK)3

$70

5DFK)3

0$&�F

,XE8( 1RGH% &51&�651&8X

0$&�G

&&&+ '&&+ '7&+

$$/� $$/�

0$&�F

0$&�G

&&&+'7&+ '&&+
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)UDPH 3URWRFRO �5$&+ )3� HQWLW\�

7KH 5$&+ )UDPH 3URWRFRO HQWLW\ DGGV KHDGHU LQIRUPDWLRQ WR IRUP D 5$&+ )3 3'8 ZKLFK LV WUDQVSRUWHG WR WKH 51&

RYHU DQ $$/� �RU $$/�� FRQQHFWLRQ�

$W WKH 51&� WKH 5$&+ )3 HQWLW\ GHOLYHUV WKH 0$&�F 3'8 WR WKH 0$&�F HQWLW\�

)LJXUH ��� VKRZV WKH SURWRFRO PRGHO IRU WKH 5$&+ WUDQVSRUW FKDQQHO ZLWK VHSDUDWH &RQWUROOLQJ DQG 6HUYLQJ 51&� ,Q

WKLV FDVH� ,XU 5$&+ )UDPH 3URWRFRO �'FK)3� LV XVHG WR LQWHUZRUN WKH &RPPRQ 0$& �0$&�F� DW WKH &RQWUROOLQJ 51&

ZLWK WKH 'HGLFDWHG 0$& �0$&�G� DW WKH 6HUYLQJ 51& �7KH H[DFW ,XU 5$&+ )UDPH 3URWRFRO LV ))6�

)LJXUH ��� 5$&+� 6HSDUDWH &RQWUROOLQJ DQG 6HUYLQJ 51&

���������)$&+�7UDQVSRUW�&KDQQHO

)LJXUH ��� VKRZV WKH SURWRFRO PRGHO IRU WKH )$&+ WUDQVSRUW FKDQQHO ZKHQ WKH &RQWUROOLQJ DQG 6HUYLQJ 51& DUH FR�

LQFLGHQW�

)LJXUH ��� )$&+ &R�LQFLGHQW &RQWUROOLQJ DQG 6HUYLQJ 51&

7KH &RPPRQ 0$& �0$&�F� HQWLW\ LQ WKH 51& WUDQVIHUV 0$&�F 3'8 WR WKH SHHU 0$&�F HQWLW\ LQ WKH 8( XVLQJ WKH

VHUYLFHV RI WKH )$&+ )UDPH 3URWRFRO �)$&+ )3� HQWLW\�

7KH )$&+ )UDPH 3URWRFRO HQWLW\ DGGV KHDGHU LQIRUPDWLRQ WR IRUP D )$&+ )3 3'8 ZKLFK LV WUDQVSRUWHG WR WKH 1RGH%

RYHU DQ $$/� �RU $$/�� FRQQHFWLRQ�

$Q ,QWHUZRUNLQJ )XQFWLRQ �,:)� LQ WKH 1RGH% LQWHUZRUNV WKH )$&+ IUDPH UHFHLYHG E\ )$&+ )UDPH 3URWRFRO �)$&+

)3� HQWLW\ LQWR WKH 3+< HQWLW\�

)$&+ VFKHGXOLQJ LV SHUIRUPHG E\ 0$&�F LQ WKH &51&�

)LJXUH ��� VKRZV WKH SURWRFRO PRGHO IRU WKH )$&+ WUDQVSRUW FKDQQHO ZLWK VHSDUDWH &RQWUROOLQJ DQG 6HUYLQJ 51&� ,Q

WKLV FDVH� ,XU )$&+ )UDPH 3URWRFRO LV XVHG WR LQWHUZRUN WKH &RPPRQ 0$& �0$&�F� DW WKH &RQWUROOLQJ 51& ZLWK WKH

'HGLFDWHG 0$& �0$&�G� DW WKH 6HUYLQJ 51& �7KH H[DFW ,XU 5$&+ )UDPH 3URWRFRO LV ))6�

)LJXUH ��� )$&+� 6HSDUDWH &RQWUROOLQJ DQG 6HUYLQJ 51&

���������'&+�7UDQVSRUW�&KDQQHO

)LJXUH ��� VKRZV WKH SURWRFRO PRGHO IRU WKH '&+ WUDQVSRUW FKDQQHO ZKHQ WKH &RQWUROOLQJ DQG 6HUYLQJ 51& DUH FR�

LQFLGHQW�

)LJXUH ��� '&+� &R�LQFLGHQW &RQWUROOLQJ DQG 6HUYLQJ 51&

7KH '&+ WUDQVSRUW FKDQQHO LQWURGXFHV WKH FRQFHSW RI GLVWULEXWHG 3+< OD\HU�

$Q ,QWHUZRUNLQJ )XQFWLRQ �,:)� LQ WKH 1RGH% LQWHUZRUNV EHWZHHQ WKH '&+ )UDPH 3URWRFRO �'&+ )3� HQWLW\ DQG WKH

3+< HQWLW\�

)LJXUH ��� '&+� 6HSDUDWH &RQWUROOLQJ DQG 6HUYLQJ 51&

)LJXUH ��� VKRZV WKH SURWRFRO PRGHO IRU WKH '&+ WUDQVSRUW FKDQQHO ZLWK VHSDUDWH &RQWUROOLQJ DQG 6HUYLQJ 51&� ,Q WKLV

FDVH� WKH ,XE '&+ )3 LV WHUPLQDWHG LQ WKH &51& DQG LQWHUZRUNHG ZLWK WKH ,XU '&+ )3 WKURXJK D 3+< IXQFWLRQ� 7KLV

IXQFWLRQ SHUIRUPV RSWLRQDO VRIW KDQGRYHU RU FDQ EH D QXOO IXQFWLRQ�

875$1�7UDQVSRUW�EHDUHUV

,X�7UDQVSRUW�EHDUHUV

������ 5DGLR�$SSOLFDWLRQ�&RQWURO�3ODQH�7UDQVSRUW�EHDUHUV

(GLWRU
V 1RWH � 6HFWLRQ ������ RI >�@

2YHU WKH ,X LQWHUIDFH WKH 5$1$3 SURWRFRO UHTXLUHV�

x $ FRQQHFWLRQOHVV WUDQVSRUW RI 5$1$3 PHVVDJHV WR IDFLOLWDWH H�J� 3DJLQJ�

x $ FRQQHFWLRQ RULHQWHG WUDQVSRUW RI 5$1$3 PHVVDJHV H�J� WR IDFLOLWDWH PHVVDJHV EHORQJLQJ WR D VSHFLILF 8VHU

HTXLSPHQW �8(� GXULQJ D FDOO�

3+<
3+<

$70

)DFK)3

$70

)DFK)3

0$&�F

,XE8( 1RGH% &51&�651&8X

0$&�G

&&&+ '&&+ '7&+

$$/� $$/�

0$&�F

0$&�G

&&&+'7&+ '&&+

3+< 3+<

$70

)DFK)3

,XE8( 1RGH% &51&8X ,XU 651&

$$/�

$70

)DFK)3

0$&�F

$70 $70

0$&�G

&&&+ '&&+ '7&+

$$/�

0$&�F

0$&�G

&&&+'7&+ '&&+

3+< 3+<

$70

'FK)3

$70

'FK)3

,XE8( 1RGH% &51&�651&8X

0$&�G

'&&+ '7&+

0$&�G

3+<

$$/� $$/�

'7&+ '&&+

3+< 3+<

$70

'FK)3

$70

0$&�G

,XE8( 1RGH% &51&8X 651&

$70 $70

,XU

0$&�G

'&&+ '7&+

'FK)3

3+<�XSSHU 3+<

$$/� $$/�

'7&+ '&&+

$$/� $$/�

'FK)3 'FK)3

3+<

3+<

0$&�OF

3+<

0$&�OF

$70

5DFK)3

$70

5DFK)3

0$&�F

,XE8( 1RGH% &51&8X

$70 $70

,XU

0$&�G

&&&+ '&&+ '7&+

651&

$$/� $$/�

0$&�F

0$&�G

&&&+'7&+ '&&+
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x $ UHOLDEOH FRQQHFWLRQ WR PDNH WKH 5$1$3 VLPSOHU�

x 6XSSRUW RI VLJQDOOLQJ LQDFWLYLW\ WHVWLQJ RI D VSHFLILF 8( FRQQHFWLRQ�

5$1$3 VKDOO DOORZ GLIIHUHQW NLQGV RI DGGUHVVLQJ VFKHPHV WR EH XVHG IRU WKH VLJQDOOLQJ EHDUHU�

������ 7UDQVSRUW�1HWZRUN�&RQWURO�3ODQH�7UDQVSRUW�EHDUHUV

(GLWRU
V 1RWH �/DVW SDUDJUDSK DQG QRWH RI 6HFWLRQ ���� RI >�@

073�%�6$$/�11, LV VHOHFWHG DV WKH VWDQGDUG VLJQDOOLQJ WUDQVSRUW EHDUHU IRU 4�DDO� RYHU ,X�

1RWH � 7KLV $/&$3 SURWRFRO DQG VLJQDOOLQJ EHDUHU DUH EDVHG RQ WKH ZRUNLQJ DVVXPSWLRQ WKDW WKH &2'(&V DUH ORFDWHG

LQ WKH &RUH 1HWZRUN� ,I WKH &2'(&V DUH ORFDWHG LQ 875$1� WKLV ZLOO KDYH WR EH UHFRQVLGHUHG�

������ 8VHU�3ODQH�7UDQVSRUW�EHDUHUV

,XU�7UDQVSRUW�EHDUHUV

������ 5DGLR�$SSOLFDWLRQ�&RQWURO�3ODQH�7UDQVSRUW�EHDUHUV

(GLWRU
V 1RWH � 6HFWLRQ ������ DQG VXEVHFWLRQ RI >�@7KLV VHFWLRQ ZLOO QHHG VRPH FOHDQLQJ DQG SDUWV VKRXOG EH PRYHG LQ

RWKHU VHFWLRQV�

7KHUH H[LVW DW OHDVW WZR PDMRU W\SHV RI VRIW KDQGRYHU RYHU WKH ,XU LQWHUIDFH�

�� 7KH FDVH ZKHQ D QHZ SK\VLFDO WUDQVPLVVLRQ �,XU GDWD VWUHDP� LV VHW XS RYHU WKH ,XU LQWHUIDFH WR SURYLGH DQ

DGGLWLRQDO FHOO�

�� 7KH FDVH ZKHQ H[LVWLQJ WUDQVPLVVLRQ �,XU GDWD VWUHDP� LV XVHG RYHU WKH ,XU LQWHUIDFH ZKHQ DQ DGGLWLRQDO FHOO LV

DGGHG LQ WKH '516� ,Q WKLV FDVH� WKH '516 PXVW EH DEOH WR LGHQWLI\ WKH 8( LQ RUGHU WR SHUIRUP WKH DGGLQJ RI WKH

FHOO� &RQVHTXHQWO\� D 8( FRQWH[W PXVW H[LVW LQ WKH '516�

2YHU WKH ,XU LQWHUIDFH WKH 516$3 SURWRFRO UHTXLUHV�

x $ FRQQHFWLRQ RULHQWHG WUDQVSRUW RI 516$3 PHVVDJHV� L�H� RQH VLJQDOOLQJ EHDUHU FRQQHFWLRQ IRU HDFK '516 IRU D

SDUWLFXODU 8(�

x $ UHOLDEOH FRQQHFWLRQ WR PDNH WKH 516$3 VLPSOHU�

x 6XSSRUW RI VLJQDOOLQJ LQDFWLYLW\ WHVWLQJ RI D VSHFLILF 8( FRQQHFWLRQ�

�����������������$GGUHVVLQJ�RI�516V�RYHU�WKH�,XU�,QWHUIDFH

x )RU DQ 55& FRQQHFWLRQ XVLQJ D GHGLFDWHG FKDQQHO� WKH ,XU VWDQGDUG VKDOO DOORZ WKH DGGLWLRQ � GHOHWLRQ RI FHOOV

EHORQJLQJ WR DQ\ 516 ZLWKLQ WKH 3/01�

x 7KH VSHFLILFDWLRQ RI WKH ,XU LQWHUIDFH VKDOO DOORZ WKH 651& �L�H� WKH 51& RI WKH 6516� WR DGGUHVV DQ\ RWKHU 51&

LQ WKH 3/01 IRU HVWDEOLVKLQJ D VLJQDOOLQJ EHDUHU RYHU ,XU�

x 7KH VSHFLILFDWLRQ RI WKH ,XU LQWHUIDFH VKDOO DOORZ WKH 651& �L�H� WKH 51& RI WKH 6516� WR DGGUHVV DQ\ RWKHU

51& ZLWKLQ WKH 3/01 IRU HVWDEOLVKLQJ XVHU GDWD EHDUHUV IRU ,XU GDWD VWUHDPV�

1RWH � &RQQHFWLRQOHVV 516$3 RYHU ,XU LV IRU IXUWKHU VWXGLHV�

516$3 VKDOO DOORZ GLIIHUHQW NLQGV RI DGGUHVVLQJ VFKHPHV WR EH XVHG IRU WKH VLJQDOOLQJ EHDUHU�

������ 7UDQVSRUW�1HWZRUN�&RQWURO�3ODQH�7UDQVSRUW�EHDUHUV

(GLWRU
V 1RWH � 6HFWLRQ ������ RI >�@

073�%�6$$/�11, LV XVHG DV VLJQDOOLQJ EHDUHUV IRU WKH 7UDQVSRUW 1HWZRUN &RQWURO 3ODQH 6LJQDOOLQJ RQ WKH ,XU�
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������ 8VHU�3ODQH�7UDQVSRUW�EHDUHUV

(GLWRU
V 1RWH � 6HFWLRQ ���� RI >�@

$70 DQG $$/ W\SH � �,����� DQG ,������� LV XVHG DV WKH VWDQGDUG WUDQVSRUW OD\HU IRU 6RIW +DQGRYHU GDWD VWUHDP DFURVV

WKH ,XU LQWHUIDFH� 2WKHU SURWRFROV� VXFK DV )UDPH 5HOD\ DQG $$/�� DUH ))6�

,XE�7UDQVSRUW�EHDUHUV

������ 5DGLR�$SSOLFDWLRQ�&RQWURO�3ODQH�7UDQVSRUW�EHDUHUV

������ 7UDQVSRUW�1HWZRUN�&RQWURO�3ODQH�7UDQVSRUW�EHDUHUV

������ 8VHU�3ODQH�7UDQVSRUW�EHDUHUV

(GLWRU
V 1RWH � 6HFWLRQ ���� RI >�@

$70 DQG $$/ W\SH � �,����� DQG ,������� LV XVHG DV WKH VWDQGDUG WUDQVSRUW OD\HU IRU 6RIW +DQGRYHU GDWD VWUHDP DFURVV

WKH ,XE LQWHUIDFH� 2WKHU SURWRFROV� VXFK DV )UDPH 5HOD\ DQG $$/�� DUH ))6�

875$1�3HUIRUPDQFH�5HTXLUHPHQWV

'HOD\�5HTXLUHPHQWV

���������875$1�GHOD\�UHTXLUHPHQWV

7KH PD[LPXP WUDQVPLVVLRQ GHOD\ RI D GLYHUVLW\ EUDQFK DQG WKH PD[LPXP SURFHVVLQJ GHOD\ LQWURGXFHG E\ VLQJOH

875$1 QHWZRUN HOHPHQWV VKDOO EH GHILQHG�

$SSHQGLFHV

$�,QIRUPDWLYH�$QQH[H���3URWRFRO�6WDFNV�IRU�'LVWULEXWHG�0$&
(GLWRU
V 1RWH � $QQH[H $ IURP >�@

+LVWRU\

'RFXPHQW�KLVWRU\

����� )HEUXDU\ ���� 'RFXPHQW 6WUXFWXUH 3URSRVDO

����� )HEUXDU\ ���� x 8VH RI �*33 7HPSODWH

x ,QWURGXFWLRQ RI FRQWHQW IURP WKH 0HUJHG 875$1 $UFKLWHFWXUH 'HVFULSWLRQ

����� )HEUXDU\ ���� $QQH[H $ � 3URWRFRO 6WDFNV IRU 'LVWULEXWHG 0$& PRYHG WR VHFWLRQ �3URWRFRO

0RGHO �,QIRUPDWLYH� 3URWRFRO 0RGHO��
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5DSSRUWHXU IRU �*33 5$1 6���� LV�

-HDQ 0DULH &DOPHO

1RUWHO :LUHOHVV 1HWZRUNV

7HO� � ��� � �� �� �� ��

)D[ � ��� � �� �� �� ��

(PDLO � (UURU� %RRNPDUN QRW GHILQHG�

7KLV GRFXPHQW LV ZULWWHQ LQ 0LFURVRIW :RUG YHUVLRQ ��


