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��� (;(&87,9(�6800$5<�
7KH� DLP� RI� WKH� ,76:$3� SURMHFW� ZDV� WR� HVWDEOLVK� WKH� WHFKQLFDO� DQG� FRPPHUFLDO�IHDVLELOLW\� RI� ,QWHOOLJHQW� 7UDQVSRUW� 6HUYLFHV� �,76�� SURYLGHG� RYHU� WKH� :LUHOHVV�$SSOLFDWLRQ� 3URWRFRO� �:$3��� 7KH� SURMHFW� KDV� GHILQHG� DQG� WHVWHG� WKH� :$3� GHOLYHU\�PHFKDQLVPV� IRU� D� QXPEHU� RI� ,76� DSSOLFDWLRQV� SURYLGHG� LQ� GLIIHUHQW� ILHOG� WULDO� VLWHV�DFURVV� (XURSH�� ,Q� SDUWLFXODU�� NH\� WHFKQRORJLFDO�� HUJRQRPLFDO� �+0,�� DQG� FRPPHUFLDO�VWXGLHV�KDYH�EHHQ�SHUIRUPHG�RQ�KRZ�WR�RIIHU�,76�VHUYLFHV�RQ�:$3�HQDEOHG�WHUPLQDOV��%\ LQYROYLQJ�DOO�VHFWRUV�LQ�WKH�ILHOG�DQG�E\�XVLQJ�SURIHVVLRQDO�FRPPXQLFDWLRQ�WRROV��WKH�SURMHFW� KDV� DFKLHYHG� ZLGH� DZDUHQHVV� RI� LWV� UHVXOWV� LQFOXGLQJ� WKH� IRUPXODWLRQ� RI�UHFRPPHQGDWLRQV�WR�WKH�UHOHYDQW�ERGLHV�LQ�WKH�ILHOG�VXFK�DV�WKH�7HOHPDWLFV�)RUXP�DQG�
WKH :$3�)RUXP�

7KH� ZRUN� LQ� WKLV� 3URMHFW� KDV� EHHQ� GLYLGHG� LQ� VL[� :RUN� 3DFNDJHV� �:3
V�� LQFOXGLQJ�SURMHFW� PDQDJHPHQW� �:3���� 7KH� :3� �:3��� RQ� 6HUYLFH� UHTXLUHPHQW� GHILQLWLRQ� KDV�LGHQWLILHG�,76�VHUYLFHV�WKDW�FDQ�EH�SURYLGHG�RYHU�:$3�DQG�FRPSLOHG�D�FRPSUHKHQVLYH�RYHUYLHZ�RQ�XVHU�QHHGV�WR�EH�IXOILOOHG�E\�,76�VHUYLFHV�WKDW�KDYH�EHHQ�GHPRQVWUDWHG�LQ�WKH SURMHFW��7KH�:3�RQ�6HUYLFH� VSHFLILFDWLRQV� DQG� V\VWHP� LPSOHPHQWDWLRQ� �:3���KDV�GHYHORSHG� D� V\VWHP� DUFKLWHFWXUH� IRU� WKH� SURYLVLRQ� RI� ,76� VHUYLFHV� EDVHG� RQ� :$3�VSHFLILFDWLRQV� DQG� KDV� VSHFLILHG� UHTXLUHPHQWV� IRU� VHUYLFH� URDPLQJ� EHWZHHQ� GLIIHUHQW�SLORW� VLWHV�� 7KH� REMHFWLYH� RI� HDFK� ILHOG� WULDO� �:3��� KDV� WKHQ� EHHQ� WR� LPSOHPHQW� ,76�VHUYLFHV� XVLQJ� WKH� VSHFLILFDWLRQV� GHYHORSHG� LQ� :3��� �� VLWHV� KDYH� EHHQ� DFWLYH� LQ� WKH�SURMHFW�� 8.�� 6ZHGHQ�� )UDQFH� DQG� ,WDO\�� $� ZLGH� UDQJH� RI� ,76� VHUYLFHV� KDV� EHHQ�LPSOHPHQWHG� LQFOXGLQJ� URXWH� JXLGDQFH�� RQ�WULS� DQG� SUH�WULS� LQIRUPDWLRQ�� 3RLQW� 2I�,QWHUHVW�� UHPRWH�FRQWURO�RI�YHKLFOH�DQG�FDU�SRROLQJ��7KH�:$3�SHUIRUPDQFHV�KDYH�WKHQ�EHHQ� DGGUHVVHG� LQ� :3�� $VVHVVPHQW� DQG� (YDOXDWLRQ�� 5HFRPPHQGDWLRQV� WR� LPSURYH�:$3�KDYH�EHHQ�SURSRVHG��:3��KDV�DOVR�SURSRVHG�DQ�HYROXWLRQ�SDWK�IRU�,76�VHUYLFHV�RQ�ZLUHOHVV�WHFKQRORJ\�SODWIRUPV��)LQDOO\��WKH�SURMHFW�KDV�FUHDWHG�D�VWURQJ�DZDUHQHVV�RI�LWV�UHVXOWV�WKURXJK�:3��'LVVHPLQDWLRQ�DQG�LPSOHPHQWDWLRQ���
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:3����
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:3����'LVVHPLQDWLRQ�
DQG�LPSOHPHQWDWLRQ

7R�DQG�IURP�DOO�:3¶V
:3����6HUYLFH�
VSHFLILFDWLRQV�	�

V\VWHP
�LPSOHPHQWDWLRQ�

:3����
$VVHVVPHQW�DQG
�(YDOXDWLRQ�

:3����6HUYLFH�
UHTXLUHPHQW�
GHILQLWLRQ

:3����)LHOG�WULDOV
DQG�VHUYLFH

LPSOHPHQWDWLRQ

5HVXOWV�IURP�DOO�:3¶V

�
)LJXUH����2YHUYLHZ�RI�WKH�SURMHFW�VWUXFWXUH�DQG�ZRUN�SDFNDJHV�

�
7KH� SURMHFW� KDV� DFKLHYHG� WKH� IROORZLQJ� PLOHVWRQHV�� D� VHW� RI� XVHU� QHHGV� DQG� V\VWHP�UHTXLUHPHQWV� UHODWHG� WR� WKH� SURYLVLRQ� RI� ,76� VHUYLFHV� RQ� :$3�� D� VHW� RI� V\VWHP�DUFKLWHFWXUH� GHVFULSWLRQV� GHVFULELQJ� ,76� VHUYLFHV� EDVHG� RQ�:$3�� VXFFHVVIXO� WULDOV� RI�:$3� ,76� VHUYLFHV� DFURVV� (XURSH�� UHTXLUHPHQWV� IRU� WKH� URDPLQJ� RI� ,76� VHUYLFHV��HYDOXDWLRQ� UHVXOWV� IRU� WKH� (&� DQG� WKH� VWDQGDUGLVDWLRQ� ERGLHV� DQG� D� URDGPDS� IRU� WKH�HYROXWLRQ�RI�ZLUHOHVV�,76��
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��� ,1752'8&7,21�
7KH� ,76:$3� SURMHFW� KDV� FRQWULEXWHG� WR� WKH� GHYHORSPHQW� RI� LQQRYDWLYH� VHUYLFHV�GHOLYHULQJ�,QWHUQHW�OLNH�LQIRUPDWLRQ�WR�PRELOH�XVHUV���
0RUH� VSHFLILFDOO\�� LW� KDV� HVWDEOLVKHG� WKH� WHFKQLFDO� DQG� FRPPHUFLDO� IHDVLELOLW\� RI�,QWHOOLJHQW� 7UDQVSRUW� 6\VWHPV� �,76�� VHUYLFHV� SURYLGHG� RYHU� WKH� :LUHOHVV� $SSOLFDWLRQ�3URWRFRO��:$3���7KH�SURMHFW�KDV�GHILQHG�DQG�WHVWHG�WKH�:$3�GHOLYHU\�PHFKDQLVPV�IRU�D QXPEHU� RI� RQ�ERDUG� DQG� RII�ERDUG� ,76� DSSOLFDWLRQV� SURYLGHG� LQ� GLIIHUHQW� ILHOG� WULDO�VLWHV� DFURVV� (XURSH� DQG� KDV� SURPRWHG� WKH� DGRSWLRQ� RI�:$3� DV� DQ� ,76� SODWIRUP� IRU�VHUYLFH�SURYLGHUV�DQG�FDU�LQGXVWU\��
3URYLGLQJ� ,76� VHUYLFHV� WR� PRELOH� XVHUV� UDLVHV� VHYHUDO� FKDOOHQJHV�� WKH� QHHG� WR� NQRZ�ZKHUH�WKH�XVHU�LV��ZKDW�DUH�KLV�KHU�WUDYHO�SUHIHUHQFHV��HWF��,QIRUPDWLRQ�PXVW�EH�DFFXUDWH��WLPHO\� DQG� LQ� DQ� DSSURSULDWH� IRUPDW�� 7KH� KXPDQ�PDFKLQH� LQWHUIDFH� IRU� LQIRUPDWLRQ�GLVSOD\� DQG� GDWD� FDSWXUH� PXVW� EH� HIILFLHQW� DQG� VDIH�� 0HHWLQJ� DOO� WKHVH� FKDOOHQJHV� LV�QHFHVVDU\� WR�HQVXUH� WKH�YLDELOLW\�RI�D�FRPPHUFLDO�VHUYLFH�SURYLGHG� WKURXJK�:$3��7KH�SURMHFW�KDV�DGGUHVVHG�DOO�WKHVH�LVVXHV�E\�LGHQWLI\LQJ�XVHU�QHHGV��RSWLPLVLQJ�:$3�IRU�WKH�DXWRPRWLYH� HQYLURQPHQW�� GHILQLQJ� WKH� VHUYLFH� FRPSRQHQWV�� LPSOHPHQWLQJ� WKHP� LQ� ��GLIIHUHQW�VLWHV�DFURVV�(XURSH�DQG�HYDOXDWLQJ�WKH�VLWHV¶�UHVXOWV��
�

����� 2EMHFWLYHV�
.H\�RSHUDWLRQDO�JRDOV�RI�WKH�SURMHFW�LQFOXGHG��
,Q�UHODWLRQ�WR�,76�VHUYLFHV�
• 7R� EXLOG� DQG� WULDO� ,76� VHUYLFHV� EDVHG� RQ�:$3� WKDW� FDQ� EH� DFFHVVHG� YLD� PRELOH�WHOHSKRQH�DQG�ZLWKLQ�D�YHKLFOH��
• 7R�GHILQH�WKH�PHFKDQLVPV�IRU�RIIHULQJ�SDQ�(XURSHDQ�VHUYLFH�LQFOXGLQJ�FRPPHUFLDO�DQG� WHFKQLFDO� IHDVLELOLW\� DQG� GHILQLWLRQ� RI� URDPLQJ� PHFKDQLVPV� EHWZHHQ� VHUYLFH�SURYLGHUV��
• 7R� LGHQWLI\� HOHPHQWV� QHFHVVDU\� WR� DOORZ� WKH� FRQYHUJHQFH� RI� :$3� ZLWK� RWKHU�VHUYLFHV�VXFK�DV�*$76�� 7KH�ZRUN�FRQFHUQLQJ�*$76�KDV�EHHQ�GRQH�LQ�FRRSHUDWLRQ�ZLWK�WKH�7HOHPDWLFV�)RUXP�ZKLFK�KDV�EHHQ�WKH�PDMRU�SURPRWHU�RI�WKLV�FRQYHUJHQFH���
,Q�UHODWLRQ�WR�:$3�
• 7R�WHVW�:$3�LQ�WKH�LQ�FDU�HQYLURQPHQW�DQG�PHDVXUH�LWV�DELOLW\�WR�VXSSRUW�LQ�YHKLFOH�,76�VHUYLFHV��
• 7R� SURSRVH� UHFRPPHQGDWLRQV� WR� LPSURYH� :$3� DV� :$3� LV� IRU� WKH� PRPHQW�RSWLPLVHG�IRU�KDQG�KHOG�GHYLFHV��
• 7R� OLDLVH� ZLWK� DOO� UHOHYDQW� LQLWLDWLYHV� ZRUNLQJ� RQ� :$3� RU� UHODWHG� LVVXHV� �H�J��GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ�WR�PRELOH�XVHUV��LQWHJUDWLRQ�RI�WHFKQRORJLHV�ZLWKLQ�WKH�YHKLFOH���

� *$76��*OREDO�$XWRPRWLYH�7HOHPDWLFV�6WDQGDUG�
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,Q�UHODWLRQ�WR�:$3�WHUPLQDOV�
• 7R�VWXG\�WKH�+0,�DVSHFWV�IRU�WKH�SURYLVLRQ�RI�:$3�VHUYLFHV�LQ�WKH�FDU��
• 7R�GHILQH�+0,�UHFRPPHQGDWLRQV�DQG� LPSOHPHQW� WKHP��ZKHQ�SRVVLEOH�� LQ�WKH�ILHOG�WULDOV��
• 7R�LPSOHPHQW�ORFDOLVDWLRQ�IXQFWLRQV�ZLWKLQ�:$3�XVLQJ�*36�RU�DQG�FHOOB,'�RU�DQG�QHWZRUN�EDVHG�ORFDOLVDWLRQ�WR�SURYLGH�ORFDWLRQ�EDVHG�,76�VHUYLFHV��
• 7R�WHVW�LQ�YHKLFOH�:$3�WHUPLQDOV�LQ�WKH�ILHOG�WULDOV��
,Q�UHODWLRQ�WR�EXVLQHVV�PRGHOV�DQG�VHUYLFH�LPSOHPHQWDWLRQ�
• 7R�GHILQH� WKH�FULWLFDO�HOHPHQWV�RI� WKH�EXVLQHVV�FDVHV�IRU�GHOLYHULQJ�:$3�EDVH�,76�VHUYLFHV�LQFOXGLQJ�FRVWV�IRU�WKH�XVHUV��SHUVRQDOLVDWLRQ�RI�GDWD��HWF��
• 7R� SURPRWH� DGRSWLRQ� RI� :$3� DV� ,76� SODWIRUP� E\� ,76� VHUYLFH� SURYLGHUV� DQG�DXWRPRWLYH�LQGXVWU\��
7R� DFKLHYH� WKHVH� JRDOV�� HDFK� VLWH� KDV� LQYROYHG� GLIIHUHQW� SDUWQHUV� MRLQLQJ� IRUFHV� IRU�GHOLYHULQJ�VHUYLFHV��FRQWHQW�DQG�VHUYLFH�SURYLGHUV�� WHOHFRP�RSHUDWRUV�� WHUPLQDO�DQG�FDU�PDQXIDFWXUHUV��HWF���

����� .H\�0LOHVWRQHV�
�
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�NH\�PLOHVWRQHV�DFKLHYHG�E\�WKH�SURMHFW��
�

$FKLHYHG� 0LOHVWRQH�
0DUFK������ 'UDIW�FRPSLODWLRQ�RI�XVHU�QHHGV�DQG�V\VWHP�UHTXLUHPHQWV�
-XQH������ )LQDO�FRPSLODWLRQ�RI�XVHU�QHHGV�DQG�V\VWHP�UHTXLUHPHQWV�

$XJXVW������ 'UDIW�VHUYLFH�VSHFLILFDWLRQV�DQG�V\VWHP�LPSOHPHQWDWLRQ�
6HSWHPEHU����� 'UDIW�SURMHFW�YDOLGDWLRQ�SODQ�
6HSWHPEHU����� 'LVVHPLQDWLRQ�DQG�8VH�SODQ�
0DUFK������ )LQDO�SURMHFW�YDOLGDWLRQ�SODQ�
0D\������ 'UDIW�7HFKQRORJ\�,PSOHPHQWDWLRQ�3ODQ�

'HFHPEHU������ )LQDO�VHUYLFH�VSHFLILFDWLRQV�DQG�V\VWHP�LPSOHPHQWDWLRQ�
'HFHPEHU������ +0,�GHVLJQ�SULQFLSOHV�
'HFHPEHU������ 5HVXOWV�IURP�WKH�6ZHGLVK�ILHOG�WULDO�
'HFHPEHU������ 5HVXOWV�IURP�WKH�)UHQFK�ILHOG�WULDO�
'HFHPEHU������ 5HVXOWV�IURP�WKH�8.�ILHOG�WULDO�
)HEUXDU\������ 5HVXOWV�IURP�WKH�,WDOLDQ�ILHOG�WULDO�
)HEUXDU\������ (YDOXDWLRQ�UHVXOWV�IURP�WKH�GHPRQVWUDWLRQ�VLWHV�
)HEUXDU\������ 5HFRPPHQGDWLRQ�WR�LPSURYH�:$3�DQG�HYROXWLRQ�VFHQDULR�
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)HEUXDU\������ )LQDO�7HFKQRORJ\�,PSOHPHQWDWLRQ�3ODQ�
-DQXDU\������±�-XQH������ 2WKHU�±�&'�±�%URFKXUH���:::�

7DEOH����.H\�PLOHVWRQHV�
�

����� 6LWHV�DQG�6HUYLFHV�
'XULQJ�WKH�SURMHFW���VLWHV�KDYH�EHHQ�VHW�XS�DQG�LPSOHPHQWHG�:$3�EDVHG�VHU�YLFHV��8.��6ZHGHQ�� )UDQFH� DQG� ,WDO\�� $� ZLGH� UDQJH� RI� ,76� VHUYLFHV� KDV� EHHQ� LPSOHPHQWHG�LQFOXGLQJ� URXWH� JXLGDQFH�� RQ�WULS� DQG� SUH�WULS� LQIRUPDWLRQ�� 3RLQW� 2I� ,QWHUHVW�� UHPRWH�FRQWURO�RI�YHKLFOH�DQG�FDU�SRROLQJ��
�

������� 7KH�6ZHGLVK�7HVW�6LWH�
7KH�6ZHGLVK�ILHOG�WULDO�KDV�FRQWULEXWHG�WR�WKH�SURMHFW�E\�VHWWLQJ�XS�DQ�HQG�WR�HQG�WHVWVLWH��LQIRUPDWLRQ�VRXUFH�±�VHUYLFH�±�LQ�YHKLFOH�HTXLSPHQW��JLYLQJ�GHYHORSHUV�SRVVLELOLWLHV�WR�PDNH�DQG�H[FKDQJH�H[SHULHQFHV� LQ� LPSOHPHQWDWLRQ�RI�:$3�EDVHG�7HOHPDWLF�6HUYLFHV�IRU�GLIIHUHQW�W\SHV�RI�YHKLFOHV��ERWK�FDUV�DQG�WUXFNV���
6HUYLFHV�KDYH�EHHQ�GHYHORSHG�XVLQJ�H[LVWLQJ�LQIRUPDWLRQ�VRXUFHV��VRPH�RI�ZKLFK�ZHUH�DOUHDG\�DYDLODEOH�RQ�WKH�:::��9HKLFOHV�KDYH�EHHQ�HTXLSSHG�ZLWK�D�SURWRW\SH�V\VWHP��ZKLFK�LQWHJUDWHV�*36�DQG�*60�FRPPXQLFDWLRQ�LQ�RUGHU�WR�SURYLGH�ORFDWLRQ�GHSHQGDQW�VHUYLFHV�� 3URWRW\SHV� ZHUH� EDVHG� RQ� FRPPHUFLDOO\� DYDLODEOH� LQ�YHKLFOH� KDUGZDUH� DQG�VRIWZDUH�SODWIRUPV��
�

������� 7KH�)UHQFK�7HVW�6LWH�
7KH�)UHQFK�VLWH�FRQWULEXWHG�WR�WKH�SURMHFW�RQ�WKH�IROORZLQJ�DUHDV��
• &RQWULEXWLRQ�LQ�WKH�SURFHVV�RI�LPSURYHPHQW�RI�:$3�EDVHG�,76�VHUYLFHV��
• 'HPRQVWUDWLRQ� RI� WKH� ILQDQFLDO� YLDELOLW\� RI� GLIIHUHQW� YDOXH�DGGHG� DQG� SD\� VHUYLFHV�XVLQJ�:$3��
• 9DOLGDWLRQ�RI�WKH�VHUYLFHV�DQG��DVVHVV�PDUNHW�SRWHQWLDO�IRU�VHUYLFHV��
• $VVHVVPHQW� RI� WKH� FDSDELOLW\� RI� H[LVWLQJ� GDWD� DQG� VHUYLFH� SODWIRUPV� WR� IHHG�:$3�EDVHG�VHUYLFHV��
�

������� 7KH�8.�7HVW�6LWH�
7KH�8.�FRQWURELWXWLRQ� WR� WKH�ILHOG�WULDO�ZDV�WKH�YDOLGDWLRQ�RI�WKH�LQWHJUDWLRQ�RI�DOO� WKH�WUDIILF� DQG� WUDYHO� UHODWHG� LQIRUPDWLRQ� DYDLODEOH� WR� WKH� URDG� QHWZRUN� PDQDJHU�� LWV�SURFHVVLQJ� ZLWKLQ� WKH� H[LVWLQJ� 0�17$,6� &\PUX� FRQWURO� FHQWUH� ZLWKLQ� WKH� QHWZRUN�PRGHO�WR�SUHGLFW�WUDIILF�IORZ�DQG�WKH�SURYLVLRQ�RI�DGYLFH�WR�URDG�XVHUV�DFFRUGLQJO\��7KH�GDWD� KDV� EHHQ�PDGH� DYDLODEOH� WR� WKH� WUDYHOOHU� XVLQJ� KDQGKHOG� WHUPLQDO� DQG� LQ�YHKLFOH�
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WHUPLQDOV�� 6XSSOHPHQWDU\� LQIRUPDWLRQ� UHODWLQJ� WR� VLJQ�� ZHDWKHU� DQG� SXEOLF� WUDQVSRUW�ZHUH�DOVR�DYDLODEOH���
�

������� 7KH�,WDOLDQ�7HVW�6LWH�
7KH�,WDOLDQ�WHVW�VLWH�FRQWULEXWHG�RQ�WKH�IROORZLQJ�WRSLFV��
• 'HYHORSPHQW�RI�LQWHJUDWHG�DSSOLFDWLRQ�HQDEOLQJ�GLIIHUHQW�GDWD�SURYLGHUV�WR�LQFUHDVH�WKH� TXDOLW\� DQG� WKH� YDOXH� RI� WKHLU� VHUYLFHV� XVLQJ�:$3� �H�J�� FRPELQLQJ�ZLWK� RWKHU�VRXUFHV���
• 'HPRQVWUDWLRQ�RI� WKH�YLDELOLW\� �ILQDQFLDO��TXDOLW\��RI�GLIIHUHQW�YDOXH�DGGHG�DQG�SD\�VHUYLFHV�XVLQJ�:$3��
• 9DOLGDWLRQ�RI�WKH�VHUYLFHV�DQG�DVVHVVPHQW�RI�PDUNHW�SRWHQWLDO�IRU�VHUYLFHV��
�

����� 3URMHFW�0DQDJHPHQW�
(57,&2�KDV�EHHQ� WKH� FR�RUGLQDWRU�RI� WKH� ,76:$3�SURMHFW��7KH�H[SHULHQFH�JDLQHG� LQ�RWKHU�(57,&2�FR�RUGLQDWHG�(XURSHDQ�SURMHFWV�DQG�WKH�WR�WKLV�WDVN�UHODWHG�WRSLFV�RI�WKH�(57,&2�4XDOLW\�6\VWHP�JHQHUDWHV�WKH�EDVH�IRU�WKH�PDQDJHPHQW�VWUDWHJ\��DSSURDFK�DQG�H[HFXWLRQ��
7KH� PDQDJHPHQW� LV� EDVHG� RQ� WKH� GRFXPHQW� ³,76:$3� $FWLYLW\� 4XDOLW\� 3ODQ´�� LQ� LWV�FXUUHQW�YHUVLRQ������7KLV�GRFXPHQW�SURYLGHV�
• D SURMHFW�VXPPDU\��
• D SURMHFW�RYHUYLHZ�ZLWK�ZRUN�SODQ��
• D GHOLYHUDEOH�OLVW�DQG�WLPHWDEOH��
• WKH�DFWLYLW\�RUJDQLVDWLRQ�QDPLQJ�WDVNV�DQG�UHVSRQVLELOLWLHV��
• WKH�PHWKRG�RI�GRFXPHQW�SUHSDUDWLRQ�DQG�VXEPLVVLRQ��
• WKH�FRPPXQLFDWLRQ�SODQ��
• DQ DFWLYLW\�TXDOLW\�SURFHGXUHV�DQG�PHDVXUHPHQWV��
7KH�DVSHFWV�RI�SURMHFW�PDQDJHPHQW�PHQWLRQHG� LQ� WKLV�FKDSWHU�ZLOO�DOORZ� WKH� UHDGHU� WR�LGHQWLI\�WKH�SRLQW�ZKHUH�WR�REWDLQ�WKH�LQIRUPDWLRQ�KH�VKH�LV�LQWHUHVWHG�LQ�DQG���RU�ZKRP�WR FRQWDFW� LQ� FDVH� RI� TXHVWLRQV�� )RU� GHWDLOHG� LQIRUPDWLRQ� SOHDVH� UHIHU� WR� WKH� ³$FWLYLW\�4XDOLW\�3ODQ´��
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�
������� $FWLYLW\�2UJDQLVDWLRQ�

7KH� REMHFWLYH� RI� WKH� SURMHFW� PDQDJHPHQW� LV� WR� SURYLGH� VRXQG� LQWHUQDO� SURMHFW�PDQDJHPHQW�ZLWK� DQ� HIILFLHQW� LQWHUIDFH� WR� WKH� (XURSHDQ�&RPPLVVLRQ� DQG� WKH� RXWVLGH�ZRUOG��7KH�IROORZLQJ�GUDIW�VKRZV�WKH�HVWDEOLVKHG�VWUXFWXUH�WR�PDQDJH�WKH�SURMHFW��

3URMHFW�OHDGHU
�(57,&2�

:3�
�OHDGHU
�:HEUDVND�

:3�
�OHDGHU
�1RNLD�

:3�
�OHDGHU
�(57,&2�

:3�
�6LWH�OHDGHU��

�9ROYR�

6LWH�OHDGHU��
�0L]DU�

6LWH�OHDGHU��
�5HQDXOW�

6LWH�OHDGHU��
�,&&�

:3�
�OHDGHU
�712�

6XSHUYLVLRQ�*URXS
�FKDLU��7,0�

�
)LJXUH����:3�VWUXFWXUH�

�
• &R�RUGLQDWRU� �:3��� :3�� LV� D� FHQWUDOLVHG� DFWLYLW\� GHVLJQHG� WR� H[HUW�PDQDJHULDO�FRQWURO� DQG� H[FHOOHQFH� VR� WKDW� WKH�:RUN� 3DFNDJHV� FDQ� FRQFHQWUDWH� RQ� WKHLU�ZRUN��7KH�&R�RUGLQDWRU�LV�WKH�UHIHUHQFH�SRLQW�RI�WKH�SURMHFW�IRU�UHTXHVWV�IURP�LQVLGH�RU�IRU�WKH� UHSUHVHQWDWLRQ� RI� WKH� SURMHFW� WR� WKH� (XURSHDQ�&RPPLVVLRQ� DQG� RXWVLGH�ZRUOG��7KH� &R�RUGLQDWRU� LV� FRQWULEXWLQJ� WR� WKH� SURMHFW�PDQDJHPHQW� E\� VWHHULQJ�� JXLGLQJ��RSHUDWLQJ� DQG� SUHSDULQJ� QHFHVVDU\� LQIRUPDWLRQ�� GRFXPHQWV�� DUUDQJHPHQWV� RU�SURFHGXUHV� WR� HQDEOH� WKH� SURMHFW� WR� VWD\� IRFXVHG� LQ� DFKLHYLQJ� LWV� REMHFWLYHV� DQG�UHVXOWV��
• :3 /HDGHUV� (DFK� :RUN� 3DFNDJH� KDV� QDPHG� D� :RUN� 3DFNDJH� /HDGHU� ZKR� LV�UHVSRQVLEOH� IRU� WKH� RUJDQLVDWLRQ� RI� WKH�ZRUN� DQ� LQ� DFKLHYLQJ� WKH� H[SHFWHG� UHVXOWV��(DFK OHDGHU�ZDV�FRQWULEXWLQJ�WR�WKH�PDQDJHPHQW�RI�KHU���KLV�RZQ�DFWLYLW\�ZLWKLQ�WKH�RYHUDOO�VWUXFWXUH��
• 6XSHUYLVLRQ�*URXS� 7KH�6WHHULQJ�*URXS�FRQVLVWHG�RI�FRQWUDFWRUV�RQO\��7KH�*URXS�ZDV�HVWDEOLVKHG�WR�PDNH�GHFLVLRQV�RQ�DOO�FRQWUDFWXDO�LVVXHV�VXFK�DV�FKDQJH�UHTXHVWV��DFWLRQV�GHULYHG�IURP�WKH�DQQXDO�UHYLHZV�RU�&RPPLVVLRQ�UHTXHVWV��
:LWK�WKLV�RUJDQLVDWLRQ�WKH�SURMHFW�VXFFHVVIXOO\�DFKLHYHG�LWV�H[SHFWHG�UHVXOWV�DQG�LW�ZDV�DEOH�WR�ILQG�DQVZHUV�WR�WKH�TXHVWLRQV�DQG�VROXWLRQV�WR�WKH�SUREOHPV�ZKLFK�ZHUH�DULVLQJ�GXULQJ�WKH�SURMHFW�H[HFXWLRQ��



,76:$3� ,67������������ :3��3URMHFW�PDQDJHPHQW

,76:$3�)LQDO�UHSRUW�YHUVLRQ����� � -XQH�������

�
������� 'RFXPHQW�LGHQWLILFDWLRQ�DQG�WUDFHDELOLW\�

$ WHPSODWH� IRU� GRFXPHQWV� DQG� GHOLYHUDEOHV� ZDV� FUHDWHG� DQG� LPSURYHG� GXULQJ� WKH�SURMHFW��7KLV�WHPSODWH�ZDV�FLUFXODWHG�ZLWKLQ�WKH�SURMHFW��
(YHU\�GHOLYHUDEOH�KDV�
• D &RYHU� 3DJH� OLVWLQJ� WKH� SURMHFW� ORJR� DQG� WLWOH�� WKH� PDLQ� GDWD� �VXFK� DV� QXPEHU��YHUVLRQ�� ZRUN� SDFNDJH��� WKH� DXWKRU� DQG� SURYLGLQJ� WKH� DEVWUDFW� DV� ZHOO� DV� WKH�NH\ZRUGV��
• D 'RFXPHQW� &RQWURO� 6KHHW� DV� LWV� VHFRQG� SDJH� VXPPDULVLQJ� WKH� PDLQ� GDWD� DQG�OLVWLQJ�WKH�YHUVLRQ�KLVWRU\�DV�ZHOO�DV�WKH�DSSURYDO�DQG�FLUFXODWLRQ�GDWHV��
• WKH�PDLQ� LQIRUPDWLRQ� VXPPDULVHG�RQ�D�+HDGHU� �SURMHFW�QDPH��FRQWUDFW��GRFXPHQW�QDPH��DQG�D�)RRWHU��HOHFWURQLF�UHIHUHQFH��SDJH�QXPEHU��LVVXLQJ�GDWH��RQ�HYHU\�SDJH��
(DFK GRFXPHQW� DOVR� KDV� D� XQLTXH� LGHQWLILHU� �5HIHUHQFH� DV� SULQWHG� DQG� DV� HOHFWURQLF�FRS\���
,Q�DGGLWLRQ��HYHU\�GHOLYHUDEOH�LV�DYDLODEOH�HLWKHU�DV�HOHFWURQLF�FRS\�LQ�06�:RUG�'2&�RU�$GREH�3')�IRUPDW�DQG�DV�SDSHU�FRS\��7KH�SXEOLF�DYDLODEOH�GRFXPHQWV�DUH�DYDLODEOH�LQ�WKH VDPH�IRUPDW��7R�VXPPDULVH�� WR�UHTXHVW�D�GRFXPHQW�IURP�WKH�,76:$3�SURMHFW�RQH�ZRXOG�KDYH�WR�QDPH�WKH�UHIHUHQFH�DQG�WKH�IRUPDW�RQH�ZRXOG�OLNH�WR�JHW��

������� &RPPXQLFDWLRQ�3ODQ�
7KH� FRPPXQLFDWLRQ� SODQ� FRQVLVWV� RI� GHOLYHUDEOHV�� FRQWULEXWLRQV� DQG� RWKHU�FRPPXQLFDWHG� UHVXOWV�� 7KHVH� DUH� WKH� GHOLYHUDEOHV� DQG� VXEPLVVLRQ� DV� VWDWHG� LQ� WKLV�GRFXPHQW��3OHDVH�VHH�����'HOLYHUDEOHV�DQG�6XEPLVVLRQV�IRU�GHWDLOV��
�

������� 'HOLYHUDEOHV�
�

1XPEHU� 7LWOH� 'DWH�
'���� 3URMHFW�6XPPDU\�3UHVHQWDWLRQ� 6HSWHPEHU������
'���� )LQDO�SURMHFW�UHSRUW� -XQH������

7DEOH����:3���GHOLYHUDEOHV�
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���6(59,&(�5(48,5(0(176�
7KH�REMHFWLYH�RI�WKLV�:3�ZDV�PDLQO\�WR�VHW�XS�DQG�FRPSLOH�D�EDVLV�IRU�WKH�IXUWKHU�ZRUN��L�H�� WKH� GHYHORSPHQW� RI� V\VWHP� VSHFLILFDWLRQV� DQG� ILHOG� WULDOV��� +HUHE\� WKH� IROORZLQJ�VXE�REMHFWLYHV�QHHGHG�WR�EH�IXOILOOHG��
• WR�LGHQWLI\�,76�VHUYLFHV�WKDW�FRXOG�EH�SURYLGHG�RYHU�:$3�LQ DQG�RXW�FDUV��
• WR�FRPSLOH�D�FRPSUHKHQVLYH�RYHUYLHZ�RQ�XVHU�QHHGV�WR�EH�IXOILOOHG�E\�,76�VHUYLFHV�WKDW�ZLOO�EH�WULDOOHG�LQ�WKH�SURMHFW�EDVHG�RQ�:$3�VSHFLILFDWLRQV��
• WR� DFKLHYH� D� FRQVHQVXV� DPRQJ� WKH� SURMHFW� SDUWQHU¶V� DQG� DPRQJ� UHOHYDQW� H[SHUW¶V�RXWVLGH�WKH�SURMHFW�FRQVRUWLXP�RQ�WKH�FRPSOHWHQHVV�RI�WKH�UHVXOWV��
�

����� $SSURDFK�
7KH�&219(5*(�*XLGHOLQHV�>&219(5*(�����@�ZHUH�IROORZHG��
• LGHQWLILFDWLRQ�RI�PDLQ�FDWHJRULHV�RI�XVHUV��WKRVH�ZKR�:DQW�,7��WKRVH�ZKR�0DNH�,7��WKRVH�ZKR�8VH�,7�DQG�WKRVH�ZKR�5XOH�,7���
• LGHQWLILFDWLRQ� RI� XVHU� QHHGV� �HPDQDWLQJ� IURP� WKH� XVHUV�� DQG� V\VWHP� UHTXLUHPHQWV��V\VWHP� DQG� LPSOHPHQWDWLRQ� RULHQWHG�� �� WKUHH� W\SHV� RI� V\VWHP� UHTXLUHPHQWV� KDYH�EHHQ LGHQWLILHG��

R IXQFWLRQDO� UHTXLUHPHQWV� �VHUYLFH�V�� WKDW� ZLOO� EH� H[SHFWHG� IURP� WKH�V\VWHP���
R QRQ�IXQFWLRQDO�UHTXLUHPHQWV��SHUIRUPDQFH�DQG�RU�TXDOLW\�DWWULEXWHV���
R FRQWH[W�UHTXLUHPHQWV��FRQVWUDLQWV���

• SUHVHQWDWLRQ�RI�UHVXOWV�±�OLQNLQJ�XVHU�QHHGV�DQG�V\VWHP�UHTXLUHPHQWV�WR�WKH�GLIIHUHQW�FDWHJRULHV�RI�XVHUV��
�

����� 5HVXOWV�DQG�$FKLHYHPHQWV�
1XPEHU� 7LWOH� 'DWH�

'���� 'UDIW�FRPSLODWLRQ�RI�XVHU�QHHGV�DQG�V\VWHP�UHTXLUHPHQWV� 0DUFK������
'���� )LQDO�FRPSLODWLRQ�RI�XVHU�QHHGV�DQG�V\VWHP�UHTXLUHPHQWV� -XQH������

7DEOH����:3���GHOLYHUDEOHV�
'XULQJ�WKH�ZRUN�SDFNDJH�����FRUH��LH�QHFHVVDU\�WR�EH�LPSOHPHQWHG�LQ�WKH�SURMHFW��XVHU�QHHGV�DQG�����V\VWHP�UHTXLUHPHQWV�ZHUH�GHULYHG�DQG�SUHVHQWHG�LQ�DQ�H[FHO�VKHHW�XVLQJ�WKH IROORZLQJ�GLYLVLRQ��
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�
7LWOH� ([SODQDWLRQ�

,62�6HUYLFH�&DWHJRU\� (DFK�VWDWHPHQW�LV�DOORFDWHG�DJDLQVW�DQ�,62�6HUYLFH�FDWHJRU\��,62�7&����:*��37��KDV�SURSRVHG�D�VHW�RI����7UDQVSRUW�,QIRUPDWLRQ�DQG�&RQWURO�6\VWHPV��7,&6��)XQGDPHQWDO�6HUYLFHV�ZLWK�ZKLFK�WR�FDWHJRULVH�WKH�XVHU�QHHGV��7KHVH�VHUYLFHV�KDYH�EHHQ�JURXSHG�LQWR�FDWHJRULHV�ZKLFK�DUH�XVHG�LQ�WKLV�FROXPQ��7KH�FDWHJRULHV�DUH�GHVFULEHG�LQ�7DEOH�%�EHORZ��
6HUYLFH�QDPH� 2QH�RI�WKH����7,&6�)XQGDPHQWDO�6HUYLFHV�SURGXFHG�E\�,62��
6XE�6HUYLFH�QDPH� 7KH�7,&6�)XQGDPHQWDO�6HUYLFHV�DUH�YHU\�JHQHULF��7R�PDNH�WKH�FODVVLILFDWLRQ�PRUH�SUHFLVH��LW�ZDV�GHFLGHG�WR�VSOLW�VRPH�RI�WKH�,62�VHUYLFHV�LQWR�VPDOOHU�IXQFWLRQDO�HQWLWLHV��
8VHU�1HHGV�6WDWHPHQW� (DFK�XVHU�QHHG�KDV�EHHQ�ZULWWHQ�LQ�D�SUHFLVH�PDQQHU�VR�WKDW�LWV�PHDQLQJ�LV�FOHDU��7KH�IRUP�RI�D�VWDWHPHQW�LV�³7KH�XVHU�VKDOO�EH�DEOH�WR�GR�;´���
8QLTXH�,'� (DFK�V\VWHP�UHTXLUHPHQW�KDV�D�XQLTXH�,'�QXPEHU�WR�DOORZ�WUDFHDELOLW\��
3ULRULW\� 7KLV�SULRULW\�ZLOO�KHOS�:3��WR�SULRULWLVH�WKH�LWHPV�WR�EH�GHYHORSHG�GXULQJ�WKH�V\VWHP�VSHFLILFDWLRQV���3RVVLEOH�YDOXH�DUH�+LJK��0HGLXP��RU�/RZ�+LJK�SULRULW\�PHDQV�WKDW�:3��VKRXOG�ZRUN�RQ�WKLV�LWHP�DW�DQ�HDUO\�VWDJH�DV�WKLV�LWHP�QHHGV�D�TXLFN�LPSOHPHQWDWLRQ�LQ�WKH�VLWH��
8VHUV� (DFK�FROXPQ�FRQWDLQV�D�³\´��IRU�³\HV´���LI�WKH�HQWU\�LV�DSSOLFDEOH�WR�WKDW�FDWHJRU\�RI�XVHU��VHH�6HFWLRQ�������
3XVK�3XOO� 7KLV�FROXPQ�LQGLFDWHV�LI�WKH�LQIRUPDWLRQ�LV�SURYLGHG�XVLQJ�WKH�SXVK�RU�SXOO�PRGH��
/RFDWLRQ� 7KLV�FROXPQ�LQGLFDWHV�WKH�W\SH�RI�ORFDWLRQ�LQIRUPDWLRQ�QHHGHG�WR�IXOILO�WKH�XVHU�QHHG��7ZR�RSWLRQV�DUH�SRVVLEOH��WKH�V\VWHP�NQRZV�WKH�FXUUHQW�ORFDWLRQ�±�/�±�RU�WKH�V\VWHP�GRHV�QRW�NQRZ�WKH�FXUUHQW�ORFDWLRQ��LQ�WKLV�FDVH�WKH�XVHU�PD\�EH�UHTXLUHG�WR�SURYLGH�ORFDWLRQ�GHWDLOV��GHSHQGLQJ�RQ�WKH�QDWXUH�RI�WKH�VSHFLILF�VHUYLFHV���±�8���
6\VWHP�UHTXLUHPHQW� (DFK�V\VWHP�UHTXLUHPHQW�ZKLFK�VXSSRUWV�WKH�LPSOHPHQWDWLRQ�RI�D�XVHU�QHHG�KDV�EHHQ�ZULWWHQ�LQ�D�SUHFLVH�PDQQHU�XVLQJ�WKH�³VKDOO´�ODQJXDJH��7KLV�PHDQV�WKDW�HDFK�VWDWHPHQW�PXVW�EH�WHVWDEOH��VHH�DOVR�VHFWLRQ�������

7DEOH����6WUXFWXUH�RI�XVHU�QHHGV�SUHVHQWDWLRQ�
�
$Q�H[WUDFW�LV�DV�IROORZV��
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7KH�XVHU�VKDOO�EH�DEOH�WR�UHTXHVW�DQG�UHFHLYH�GHWDLOV�
RI�D�WULS�EHWZHHQ�WZR�SRLQWV��PD\�LQFOXGLQJ�D�
UHWXUQ�WULS�RSWLRQ��E\�D�VSHFLILHG�PRGH��SULYDWH�
YHKLFOH�DQG�RU�SXEOLF�WUDQVSRUW��VSHFLI\LQJ�HLWKHU�WKH�
GHSDUWXUH�WLPH�DQG�RU�WKH�GHVLUHG�DUULYDO�WLPH�� ������� + ; 3XOO 8

$��SURYLGH�D�XVHU�LQWHUIDFH�ZKLFK�DOORZV�WKH�
XVHU�WR�VSHFLI\�RULJLQ�DQG�GHVWLQDWLRQ��VHOHFW�
D�UHWXUQ�WULS��VSHFLI\�WLPH�RI�GHSDUWXUH�DQG�RU�
GHVLUHG�WLPH�RI�DUULYDO��DQG�GHVLUHG�PRGH�RI�
WUDYHO� ; ; ;

%��FRQQHFW�WKH�XVHU�WR�WKH�DSSOLFDWLRQ�VHUYHU�
XVLQJ�WKH�:$3�JDWHZD\�

%��DFFHVV�
UHOHYDQW�GDWD�
VWRUHG�LQ�WKH�
,7,6�GDWDEDVHV

7DEOH����([WUDFW�RI�UHVXOW�
�
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����� &RQFOXVLRQV�DQG�1H[W�6WHSV�
7KH� ,76:$3� OLVW� RI� XVHU� QHHGV� DQG� V\VWHP� UHTXLUHPHQWV� LQFOXGHG� WKH� WH[WXDO�GHVFULSWLRQ�RI�ZKDW�LV�SODQQHG�WR�EH�LPSOHPHQWHG�LQ�WKH�IRXU�SURMHFW�VLWHV��7KH�OLVW�KDV�EHHQ� UHYLHZHG� DPRQJ� HDFK� VLWH� DQG� KDV� DSSHDUHG� WR� EH� D� VRXQG� EDVLV� IRU� WKH� V\VWHP�VSHFLILFDWLRQ�ZRUN�SHUIRUPHG�LQ�:3��DQG�WKH�YDOLGDWLRQ�ZRUN�SHUIRUPHG�LQ�:3���7KH�OLVW� KDV� EHHQ� FRPSOHPHQWHG�E\�D� VHULHV�RI�XVHU�QHHGV� DQG� V\VWHP� UHTXLUHPHQWV�ZKLFK�KDYH� QRW� EHHQ� LPSOHPHQWHG� LQ� ,76:$3� EXW� ZKLFK� FRXOG� EH� RI� LQWHUHVW� IRU� WKRVH�LQWHUHVWHG�LQ�ZKDW�:$3�FDQ�GR�IRU�,76��
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��� 6(59,&(�63(&,),&$7,21�$1'�6<67(0�,03/(0(17$7,21�
7KH�PDLQ�REMHFWLYHV�RI�WKLV�:3�ZHUH��
• WR VSHFLI\� WKH� V\VWHP� UHTXLUHPHQWV� RI� ,76� VHUYLFHV� GHOLYHUHG� RYHU� WKH� :$3�DUFKLWHFWXUH��
• WR GHYHORS� D� V\VWHP� DUFKLWHFWXUH� IRU� WKH� SURYLVLRQ� RI� ,76� VHUYLFHV� EDVHG� RQ�:$3�VSHFLILFDWLRQV��
• WR VSHFLI\�UHTXLUHPHQWV�IRU�VHUYLFH�URDPLQJ�EHWZHHQ�GLIIHUHQW�SLORW�VLWHV��
• WR VSHFLI\� UHFRPPHQGDWLRQV� IRU� TXDOLW\�RSHUDWLRQDO� SURFHGXUHV� DQG� VHUYLFH� OHYHO�DJUHHPHQWV��
• WR SURYLGH�DOO�WKH�QHFHVVDU\�VXSSRUW�WR�WKH�VLWH�V\VWHP�HQJLQHHUV�IRU�WKH�GHYHORSPHQW�RI�WKH�WHVW�VLWH�GHPRQVWUDWRUV���
�

����� � $SSURDFK�
6HUYLFH�VSHFLILFDWLRQ�DQG�V\VWHP�LPSOHPHQWDWLRQ
7KH�RYHUDOO�GHYHORSPHQW�SURFHVV�DGRSWHG�E\�,76:$3�WR�GHYHORS�WKH�VLWH�DUFKLWHFWXUHV�KDV� IROORZHG� DSSURDFK� VXFFHVVIXOO\� GHYHORSHG� ZLWKLQ� WKH� .$5(1� SURMHFW�� 7KH�IROORZLQJ�VWDJHV�DUH�GLVWLQJXLVKHG��
• )XQFWLRQDO� $UFKLWHFWXUH� �� GHVFULEHV� WKH� VWUXFWXUH� DQG� ORJLFDO� EHKDYLRXU� RI� WKH�V\VWHP�� LQ� WHUPV�RI�ZKDW� IXQFWLRQDOLW\� LV�QHHGHG� LQ�RUGHU� WR�PHHW� LWV� UHTXLUHPHQWV�DQG�WKH�LQWHU�UHODWLRQVKLSV�EHWZHHQ�WKH�YDULRXV�IXQFWLRQV��
• 3K\VLFDO� $UFKLWHFWXUH� �� JURXSV� WKH� IXQFWLRQV� LQWR� SK\VLFDO� XQLWV� �RU� ³PDUNHW�SDFNDJHV´��DQG�GHVFULEHV�WKH�FRPPXQLFDWLRQ�OLQHV�EHWZHHQ�WKHP��
• &RPPXQLFDWLRQ�$UFKLWHFWXUH���GHVFULEHV�WKH�FKDUDFWHULVWLFV�RI�WKH�YDULRXV�FKDQQHOV�LGHQWLILHG� DV� EHLQJ� QHHGHG� LQ� WKH� 3K\VLFDO� $UFKLWHFWXUH�� L�H�� WKH� ZD\� VSDWLDOO\�VHSDUDWHG�VXEV\VWHPV�FRPPXQLFDWH��
• 2UJDQLVDWLRQDO�$UFKLWHFWXUH���WKLV�FRYHUV�WKH�RUJDQLVDWLRQDO�VWUXFWXUH�RI�WKH�V\VWHP��LQ�WHUPV�RI�ZKR�LV�UHVSRQVLEOH�IRU�ZKDW��
• ,PSOHPHQWDWLRQ� $UFKLWHFWXUH� ±� WKLV� GHVFULEHV� FRPSRQHQWV�� ODQJXDJHV� DQG�FRPPXQLFDWLRQ�SURWRFROV��
7KLV�SURFHVV�KDV�OHG�WR�WKH�GHYHORSPHQW�RI�VRIWZDUH�PRGXOHV�DQG�KDUGZDUH�FRPSRQHQWV�ZKLFK�KDYH�EHHQ�LQWHJUDWHG�DQG�WHVWHG�DW�WKH�VLWHV���
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�
+0, GHVLJQ�SULQFLSOHV
$ +0,� WDVN� IRUFH� ZDV� FUHDWHG� DV� SDUW� RI� :3� ��� 7KH� WDVN� IRUFH� FRQVLVWHG� RI�UHSUHVHQWDWLYHV� RI� HDFK� VLWH� �)UDQFH�� ,WDO\�� 6ZHGHQ� DQG� 8.��� $IWHU� WDNLQJ� VWRFN� RI�H[LVWLQJ�ZRUN�DV�ZHOO�DV�QDWLRQDO�DQG�(XURSHDQ�UHJXODWLRQV��WKH�WDVN�IRUFH�KDV�LGHQWLILHG�KRZ�:$3� VHUYLFHV� VKRXOG�EH� GHVLJQHG� DQG� LQWHJUDWHG� LQ� WKH� FDU� WR� DFKLHYH�KLJK�XVHU�IULHQGOLQHVV�DQG�VDIHW\�ZKHQ�EHLQJ�XVHG��
�

����� � 5HVXOWV�DQG�$FKLHYHPHQWV�
1XPEHU� 7LWOH� 'DWH�

'���� 6HUYLFH�VSHFLILFDWLRQV�DQG�V\VWHP�LPSOHPHQWDWLRQ�±�,QWHULP�UHSRUW� $XJXVW������
'���� 6HUYLFH�VSHFLILFDWLRQV�DQG�V\VWHP�LPSOHPHQWDWLRQ���)LQDO�5HSRUW� 'HFHPEHU������
'���� +0,�GHVLJQ�SULQFLSOHV� 'HFHPEHU������

7DEOH����:3���GHOLYHUDEOHV�
�
6HUYLFH�VSHFLILFDWLRQ�DQG�V\VWHP�LPSOHPHQWDWLRQ
7KH� ,76:$3� VHUYLFH� VSHFLILFDWLRQV� DQG� V\VWHP� LPSOHPHQWDWLRQ� KDV� EHHQ� H[WHQVLYHO\�GHVFULEHG�� 7KH� GRFXPHQWDWLRQ� LGHQWLILHV� KRZ� ,76� VHUYLFHV� GHYHORSHG� LQ� ,76:$3�VKRXOG� EH� LPSOHPHQWHG� RYHU� :$3� DQG� SURYLGHV� D� FRPSUHKHQVLYH� RYHUYLHZ� RI� WKH�GLIIHUHQW�V\VWHP�DUFKLWHFWXUHV�XVHG�LQ�WKH�GLIIHUHQW�GHPRQVWUDWLRQ�VLWHV�RI�WKH�SURMHFW��
7KH�GRFXPHQWDWLRQ�DOVR�GHVFULEHV��
• 5HFRPPHQGDWLRQV�IRU�TXDOLW\�RSHUDWLRQDO�SURFHGXUHV�DQG�VHUYLFH�OHYHO�DJUHHPHQWV��
• $ URDPLQJ�VFHQDULR�WKDW�KDV�EHHQ�LPSOHPHQWHG�EHWZHHQ�)UDQFH�DQG�,WDO\�WR�HQVXUH�FRQWLQXLW\�RI�VHUYLFH�SURYLVLRQ�EHWZHHQ�WZR�FRXQWULHV��
• 'LIIHUHQW�SRVVLEOH�PHFKDQLVPV�IRU�H[FKDQJLQJ�SRVLWLRQLQJ�LQIRUPDWLRQ�EHWZHHQ�WKH�PRELOH� XVHU� DQG� WKH� VHUYLFH� FHQWUH�� 7KHVH� PHFKDQLVPV� KDYH� EHHQ� WHVWHG� LQ� WKH�GLIIHUHQW�SLORW�VLWHV���
�

� 'HOLYHUDEOH�QRW�IRUHVHHQ�LQ�WKH�,76:$3�FRQWUDFW�±�DGGLWLRQDO�GHOLYHUDEOH�KDV�EHHQ�SUHSDUHG�JLYHQ�LPSRUWDQFH�RI�VXEMHFW�WR�WKH�SURMHFW�
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�
+0, GHVLJQ�SULQFLSOHV
$ GLVWLQFWLRQ�KDV�EHHQ�PDGH�EHWZHHQ��
• 2YHUDOO�GHVLJQ�SULQFLSOHV��
• ,QVWDOODWLRQ�SULQFLSOHV��
• ,QIRUPDWLRQ�SUHVHQWDWLRQ�SULQFLSOHV��
• 3ULQFLSOHV�RQ�LQWHUDFWLRQ�ZLWK�GLVSOD\V�DQG�FRQWUROV��
• 6\VWHP�EHKDYLRXU�SULQFLSOHV��
• 3ULQFLSOHV�RQ�LQIRUPDWLRQ�DERXW�WKH�V\VWHP��
• 6SHFLDO�UHFRPPHQGDWLRQV�IRU�KDQG�KHOG�GHYLFHV��
�

����� � &RQFOXVLRQV�DQG�1H[W�6WHSV�
6HUYLFH�VSHFLILFDWLRQ�DQG�V\VWHP�LPSOHPHQWDWLRQ
7KH� ILQDO�YHUVLRQ�RI� WKH� ,76:$3��6HUYLFH�6SHFLILFDWLRQ�DQG�6\VWHP�,PSOHPHQWDWLRQ��GHOLYHUDEOH�LQFOXGHV�YHU\�GHWDLOHG�DQG�FRPSOHWH�WH[WXDO�DQG�SLFWRULDO�GHVFULSWLRQ�RI�ZKDW�KDV�EHHQ�LPSOHPHQWHG�DW�WKH�VLWHV�DQG�KRZ��,W�DOVR�FRQWDLQV�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�UHTXLUHPHQWV� IRU� VHUYLFH� URDPLQJ� EHWZHHQ� GLIIHUHQW� SLORW� VLWHV� DV� ZHOO� DV�UHFRPPHQGDWLRQV� IRU� TXDOLW\�RSHUDWLRQDO� SURFHGXUHV� DQG� VHUYLFH� OHYHO� DJUHHPHQWV� DQG�GLIIHUHQW� SRVVLEOH� PHFKDQLVPV� IRU� H[FKDQJLQJ� SRVLWLRQLQJ� LQIRUPDWLRQ� EHWZHHQ� WKH�PRELOH� XVHU� DQG� WKH� VHUYLFH� FHQWUH�� $V� VXFK�� WKH� REMHFWLYHV� RI� :3�� KDYH� EHHQ�FRPSOHWHO\�DFKLHYHG��
�
+0, GHVLJQ�SULQFLSOHV
7KH� UHVXOWV� RI� WKLV� DFWLYLW\� KDYH�EHHQ�JXLGHOLQHV� IRU� HDFK� VLWH�ZKHQ� LPSOHPHQWLQJ� WKH�:$3�LQWHUIDFHV�defined in the ITSWAP�SURMHFW��0RUH�EURDGO\��WKLV�KDV�EHFRPH�D�YHU\�GHWDLOHG�VWXG\�WKDW�VKRXOG�EH�D�YHU\�XVHIXO�LQSXW�IRU�DQ\�WHOHPDWLFV�LQ�FDU�DQG�KDQGKHOG�SURWRW\SH�GHYHORSPHQW��
�
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��� ),(/'�75,$/6�$1'�6(59,&(�63(&,),&$7,21�
7KH� REMHFWLYH� RI� HDFK� ILHOG� WULDO� ZDV� WR� GHPRQVWUDWH� WKH� WHFKQLFDO� DQG� FRPPHUFLDO�YLDELOLW\�RI�:$3�VHUYLFHV��(DFK�VLWH�KDG�LWV�RZQ�VXE�REMHFWLYHV�DV�GHVFULEHG�LQ�&KDSWHU����

����� � $SSURDFK�
$OO�VLWHV�GHYHORSHG�� LPSOHPHQWHG�DQG�DVVHVVHG�D�GHPRQVWUDWRU�FRPSULVLQJ�VHYHUDO�,76�VHUYLFHV� WKDW� DUH� EDVHG� RQ� :$3�� ,PSRUWDQW� LQSXW� IRU� WKLV� WDVN� ZDV� WKH� VHUYLFH�VSHFLILFDWLRQ�DQG�V\VWHP�LPSOHPHQWDWLRQ�RI�ZRUN�SDFNDJH���DQG�WKH�9DOLGDWLRQ�3ODQ�RI�ZRUN�SDFNDJH���WKDW�GHILQHV�WKH�DVVHVVPHQW�REMHFWLYHV���
,Q�WKLV�FKDSWHU�WKH�ILQDO�GHVFULSWLRQ�RI�WKH�GLIIHUHQW�WHVW�VLWHV�LV�SUHVHQWHG��7KH�FRPELQHG�DQG� LQWHUSUHWHG� UHVXOWV� RI� WKH� �� VLWHV� DUH� DOVR�GHVFULEHG��$OO� VLWHV�KDYH�GHVFULEHG� WKHLU�ILHOG�WULDO�UHVXOWV�XVLQJ�WKH�IROORZLQJ�WHPSODWH��
• Test Site Organisation; 

• Field trial infrastructure; 

• Execution of the Field Trial; 

• Test site Services. 

�
����� � 5HVXOWV�DQG�$FKLHYHPHQWV�

1XPEHU� 7LWOH� 'DWH�
'���� 5HVXOWV�IURP�WKH�6ZHGLVK�ILHOG�WULDO� 'HFHPEHU������
'���� 5HVXOWV�IURP�WKH�,WDOLDQ�ILHOG�WULDO� )HEUXDU\������
'���� 5HVXOWV�IURP�WKH�)UHQFK�ILHOG�WULDO� 'HFHPEHU������
'���� 5HVXOWV�IURP�WKH�8.�ILHOG�WULDO� 'HFHPEHU������

7DEOH�����:3���GHOLYHUDEOHV�
�
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�
������� 6ZHGLVK�WHVW�VLWH�

7KH�6ZHGLVK�WHVW�VLWH�ZDV�VLWXDWHG�LQ�*RWKHQEXUJ���
Test Site Organisation

)LJXUH����6ZHGLVK�WHVW�VLWH�
�

7KH�6ZHGLVK�VLWH�HVVHQWLDOO\�FRQVLVWHG�RI�WKUHH�NH\�WHOHPDWLFV�SOD\HUV��FDU�PDNHU�9ROYR��QHWZRUN�RSHUDWRU�7HOLD�DQG�KDQGVHW�DQG�QHWZRUN�HTXLSPHQW�PDQXIDFWXUHU�(ULFVVRQ��7KH�WKUHH� SDUWQHUV� FORVHO\� FROODERUDWHG� LQ� WKH� GHYHORSPHQW� RI� VHUYLFHV�� ZLWK� VXSSRUW� IRU�LQGLYLGXDO� VHUYLFHV� IURP�+RWPDLO��:HEUDVND�� WKH�&LW\�RI�*RWKHQEXUJ�DQG� WKH�6ZHGLVK�1DWLRQDO�5RDG�$GPLQLVWUDWLRQ��7HOLD�SURYLGHG�DQG�RSHUDWHG� WKH�:$3�SRUWDO��(ULFVVRQ�SURYLGHG�:$3� KDQGVHWV� DQG� ERWK� (ULFVVRQ� DQG� 9ROYR� GHYHORSHG� VHSDUDWH� LQ�YHKLFOH�WHUPLQDOV��
Field trial infrastructure

7KH� WHVW� VLWH� LQIUDVWUXFWXUH�� L�H�� SRUWDO�� :$3� JDWHZD\� DQG� QHWZRUN� ZDV� SURYLGHG� E\�7HOLD�� 3URMHFW� VSHFLILF� DGDSWDWLRQV� ZHUH� PDGH� WR� WKH� H[LVWLQJ�0<'2)�PRELOH� SRUWDO�DOORZLQJ�WKH�SURMHFW�WR�KDQGOH�XVHU�DGPLQLVWUDWLRQ�DQG�ORJJLQJ��
Execution of the Field Trial

)RU�WKH�WHVWV�IRXU�FDUV�KDYH�EHHQ�HTXLSSHG�ZLWK�WKH�9ROYR�LQ�YHKLFOH�SODWIRUP�DQG�RQH�ZLWK� WKH� (ULFVVRQ� LQ�YHKLFOH� SODWIRUP�� ��� WHVW� GULYHUV� ZHUH� UHFUXLWHG� IURP� WKH� WKUHH�SDUWLFLSDWLQJ� FRPSDQLHV� EDVHG� RQ� D� SUH�GHILQHG� OLVW� RI� FULWHULD� �XVHG� WR� HQVXUH� D� JRRG�VSUHDG� DFURVV� GLIIHUHQW� EDFNJURXQGV�� DQG� ZHUH� DOORZHG� WR� RSHUDWH� WKH� YHKLFOHV�LQGHSHQGHQWO\�IRU�D�SHULRG�RI���ZHHNV��7KH\�ZHUH�DOVR�SURYLGHG�ZLWK�DQ�(ULFVVRQ�5����:$3�SKRQH��7KH\�UHFHLYHG�LQVWUXFWLRQV�DQG�WUDLQLQJ�RQ�WKH�RSHUDWLRQ�RI�WKH�SODWIRUPV�DQG�VHUYLFHV�SULRU�WR�WKH�WULDOV��
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�
Test site Services

7ZR�LQ�FDU�FOLHQWV�ZHUH�GHYHORSHG��RQH�IURP�9ROYR�DQG�RQH�IURP�(ULFVVRQ�
9ROYR�:$3�FOLHQW

7KH�9ROYR�FOLHQW�UHOLHV�RQ�D�$0'�����SURFHVVRU�ZLWK����0%�RI�5$0�DQG����0%�RI�IODVK�5$0�DV�PDLQ�KDUGZDUH�RQ�ZKLFK�D�FRPPXQLFDWLRQ�OD\HU��D�:$3�VWDFN�NHUQHO�DQG�+0, KDYH� EHHQ� LPSOHPHQWHG� DV� WKH� PDLQ� VRIWZDUH� PRGXOHV�� 7KHVH� KDYH� DFFHVV� WR�H[WHUQDO�GHYLFHV�VXFK�DV�*60�PRGXOH��*36��FRORXU�GLVSOD\�DQG�H[WHUQDO�NH\ERDUG���

)LJXUH����7KH�9ROYR�LQ�YHKLFOH�:$3�FOLHQW�
(ULFVVRQ�:$3�FOLHQW

7KH�(ULFVVRQ� FOLHQW� LV� EDVHG� RQ� D�:LQ� ��� LQGXVWULDO� 3&� XVLQJ� DQ� ,QWHO�7LODPRRN�����0K] SURFHVVRU������0%�RI�5$0�DQG����*E�KDUG�GLVF�GULYH�DV�PDLQ�KDUGZDUH�RQ�ZKLFK�D FRPSOHWH�:$3� LPSOHPHQWDWLRQ�DV� FRPPXQLFDWLRQ� OD\HU��:$3�VWDFN�DQG�+0,�KDYH�EHHQ� PDGH�� 7KHVH� KDYH� DFFHVV� WR� H[WHUQDO� GHYLFHV� VXFK� DV� YHKLFOH� QHWZRUN� �YHKLFOH�VSHHG�� VWHHULQJ�ZKHHO� FRQWUROV��26*�6HUYLFH�*DWHZD\�� HWF��� D�*60�PRGXOH�� D� FRORXU�GLVSOD\�WKDW�DOVR�VHUYHV�DV�D�WRXFK�VFUHHQ���
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2Q�WKH�3&�DOVR�DQ�26*�SODWIRUP�KDYH�EHHQ�LPSOHPHQWHG�WR�KDQGOH�WKUHH�HQWHUWDLQPHQW�VHUYLFHV�03��SOD\HU��&'�SOD\HU�DQG�'$%�UDGLR����

)LJXUH����7KH�(ULFVVRQ�LQ�YHKLFOH�:$3�FOLHQW�
7KH�WHVWHG�WHOHPDWLFV�VHUYLFHV�DUH�DV�IROORZV���
6HUYLFH� 9ROYR�LQ�YHKLFOH�SODWIRUP� (ULFVVRQ�LQ�YHKLFOH�SODWIRUP�
'LDU\��XVHG�IRU�HYDOXDWLRQ�SXUSRVHV� ;� ;�
<HOORZ�SDJHV���3RLQWV�RI�LQWHUHVW��7HOLD�� ;� ;�
<HOORZ� SDJHV� QHDU� \RX� �� 1HDUE\� SRLQWV� RI�LQWHUHVW�� XVHV� FHOO� EDVHG� *60� SRVLWLRQLQJ��7HOLD��

; ;�

(�PDLO��+RWPDLO�� ;� ;�
5RXWH� JXLGDQFH�� D� G\QDPLF� URXWH� JXLGDQFH�WKDW� XSGDWHV� G\QDPLFDOO\� ZKLOH� GULYLQJ��:HEUDVND��

;

3DUNLQJ�LQIRUPDWLRQ��&LW\�RI�*RWKHQEXUJ�� ;� ;�
7UDIILF�LQIRUPDWLRQ��615$�� ;� ;�
5RXWH� GHVFULSWLRQ�� D� VWDWLF� URXWH� GHVFULSWLRQ��:HEUDVND�� ; ;�
'ULYHU�ORJ� � ;��26*�6HUYLFH�3ODWIRUP��
5HPRWH�FRQWURO� � ;��26*�6HUYLFH�3ODWIRUP��

7DEOH����7HVWHG�VHUYLFHV�LQ�6ZHGHQ�
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�
������� )UHQFK�WHVW�VLWH�

7KH�)UHQFK�WHVW�VLWH�ZDV�VLWXDWHG�LQ�7RXORXVH�DQG�3DULV���
Test site Organisation and content

0HPEHUV�RI�WKH�)UHQFK�VLWH�KDG�WKH�IROORZLQJ�UHVSRQVLELOLWLHV���
• 'DWD LQWHJUDWLRQ��0HGLDPRELOH��0DSS\��62',7�
• 1HWZRUN��YRFDO�DQG�:$3�VHUYHU�LQFOXGLQJ�VHUYLFHV��)UDQFH�7HOHFRP��62',7�
• ,Q�FDU�WHUPLQDO�DQG�LQWHJUDWLRQ��5HQDXOW�
�
7KH�GHPRQVWUDWLRQ�VLWH�GHYHORSHG�DQG�WHVWHG�WKH�IROORZLQJ�DSSOLFDWLRQV��
• 5RXWLQJ�IXQFWLRQV��9LVLRQDXWH�VHUYLFH��
• 5RXWLQJ�IXQFWLRQV�ZLWK�PDSV�	�ORFDWLRQ�GHSHQGDQW�SRLQW�RI�LQWHUHVW��0DSS\��
• <HOORZ�SDJHV�
• 3XEOLF�WUDQVSRUW�LQIRUPDWLRQ��WLPHWDEOHV��
• 7RXULVW�LQIRUPDWLRQ�
Field trial infrastructure

7KH� LQIUDVWUXFWXUH� RI� WKH� )UHQFK� VLWH� FRQVLVWV� RI� D� QXPEHU� RI� VHUYHUV�� D� QHWZRUN� WR�FRQQHFW�WKHP��DQG�FOLHQW�GHYLFHV�IRU�WKH�+0,��
:HE VHUYHU

7KLV�V\VWHP�LV�D�FRPELQDWLRQ�RI�GLIIHUHQW�VHUYHUV��
� 0DLQ�VHUYHU�IRU�WKH�SRUWDO�DQG�D�WHUPLQDO�DGDSWLYH�PRGXOH��ZLWK�OLQNV�WR�WKH�IROORZLQJ�RWKHU�VHUYHUV��
� (230�VHUYHU�
� 6HUYHUV�GHGLFDWHG�WR�D�VHW�RI�VHUYLFHV�

9RFDO VHUYHU
$ YRFDO�VHUYHU�ZLWK�VSHHFK�UHFRJQLWLRQ�DQG�VSHHFK�V\QWKHVLV�PRGXOHV�LV�XVHG��

:$3�*DWHZD\
$ FRPPHUFLDO�:$3�JDWHZD\�LV�XVHG��

:$3�OLWH���,,6
$Q�,,6�KRVWHG�:$3�OLWH�VROXWLRQ�LV�XVHG��

,Q�9HKLFOH 'HYLFH
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(PEHGGHG� 5HQDXOW� 3&�EDVHG� SODWIRUP� ZLWK� DQ� RSWLRQDO� /&'� FRORXU� GLVSOD\� DQG� D�VWHHULQJ�ZKHHO�VDWHOOLWH��
• 2Q�ERDUG�SODWIRUP��
• ,QWHJUDWHG�LQ�D�5HQDXOW�6FpQLF�
• (PEHGGHG�3&�ZLWK�:LQGRZV�
• 9LVXDOLVDWLRQ�RQ�DQ�LQWHJUDWHG�FRORU�VFUHHQ�
• :$3�EURZVHU�FRQWUROOHG�ZLWK�VWHHULQJ�ZKHHO�VDWHOOLWH�
• 6SHHFK�LQWHUIDFH�
�
• 2II�ERDUG�SODWIRUP��

• :$3�3KRQH�
• :$3�JDWHZD\�SODWIRUP�
• (ULFVVRQ�036�
• 9RFDO�VHUYHU�
• (230�VHUYHU�

�

)LJXUH����)UHQFK�VLWH�DUFKLWHFWXUH�
�
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�
)LJXUH����2YHUDOO�VHUYLFH�DUFKLWHFWXUH�

Execution of the Field Trial

(YDOXDWLRQ�WRRN�SODFH�LQ�3DULV�DQG�7RXORXVH��$�VHW�RI�DERXW����WHVWHUV�PDGH�GDLO\�XVH�RI�:$3� VHUYLFHV� DQG� WHUPLQDOV� RYHU� D� ��ZHHN� SHULRG� EHIRUH� ILOOLQJ� RXW� D� TXHVWLRQQDLUH��(YDOXDWLRQ�ILUVW�IRFXVHG�RQ�WHFKQLFDO�DVSHFWV��WKHQ�RQ�XVHU�DFFHSWDQFH��
Test site Services

)LJXUH����,Q�FDU�LQSXW�+0,�
+HUH�IROORZV�D�VXPPDU\�RI�WKH�)UHQFK�VLWH�VHUYLFHV�WR�EH�HYDOXDWHG��
�
• )UDQFH�7HOHFRP���
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• 0DSS\�
• )UDQFH�URDGPDS��(230��:$3��YRFDO��
• 3RVLWLRQ�EDVHG�PDSV�DQG�3RLQWV�2I�,QWHUHVW��FDU�RQO\��
• *HQHUDO�32,��:$3�DQG�YRFDO���
• 9LVLRQDXWH��3DULV�URDGPDS�DQG�WUDIILF�LQIR��
• :KLWH�3DJHV�

�

)LJXUH����([DPSOH�KDQG�KHOG�+0,�RQ�D�:$3�SKRQH�
�

• 62',7���
• 5RXWH�JXLGDQFH�DQG�MRXUQH\�SODQQHU�
• 5HDO�WLPH�WUDIILF�LQIRUPDWLRQ�
• %XV�LQIRUPDWLRQ�
�

������� 8.�WHVW�VLWH�
7KH� 8.� WHVW� VLWH� ZDV� VLWXDWHG� DURXQG� WKH� 0�� FRUULGRU� LQ� VRXWK�:DOHV� DQG� WKH� $���FRUULGRU� LQ� QRUWK�:DOHV�� 7KH� IROORZLQJ� SDUDJUDSKV� GHVFULEH� WKH� VLWH� DQG� SUHVHQW� RQ� D�KLJK� OHYHO� KRZ� WKH� VHUYLFHV� WKDW� GHPRQVWUDWHG� WKH� XVH� RI� :$3� IRU� ,76� ZHUH�LPSOHPHQWHG��
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�
Test site Organisation and content

7KH� REMHFWLYH� RI� WKH� :HOVK� WHVW� VLWH� KDV� EHHQ� WR� GHYHORS� DQG� WHVW� QHZ� LQIRUPDWLRQ�VHUYLFHV�IRU�WUDYHOOHUV�DLPHG�DW�LPSURYLQJ�HIILFLHQF\��WUDYHOOHU�FRPIRUW�DQG�URDG�VDIHW\��ZKLOH� UHGXFLQJ�FRQJHVWLRQ�DQG�SROOXWLRQ�� �7KH�VLWH� LV�EDVHG�RQ� WKH�1DWLRQDO�$VVHPEO\�IRU�:DOHV¶�0�17$,6�&\PUX�QHWZRUN�FRQWURO�FHQWUH��ZKLFK�FROOHFWV�DQG�PDLQWDLQV�GDWD�RQ�WKH�:HOVK�WUXQN�URDG�QHWZRUN��VHH�ILJXUH���UHVXOWLQJ�LQ�V\VWHPV�FDSDEOH�RI�FROOHFWLQJ��SURFHVVLQJ�DQG�GHOLYHULQJ�URDG�WUDIILF�LQIRUPDWLRQ�LQ�DQ�HIIHFWLYH�PDQQHU��
�
6LQFH� WKHLU� ODXQFK� �� \HDUV� DJR�� WKH� WUDIILF� FRQWURO� FHQWUHV�� ORFDWHG� LQ� 1HZSRUW� DQG�&RQZ\� KDYH� HYROYHG� LQWR� WKH� IRFDO� SRLQWV� RI� WKH� $VVHPEO\¶V� VWUDWHJLF� QHWZRUN�PDQDJHPHQW� VWUDWHJ\�� � 7KHVH� FHQWUHV�FROOHFW�� FROODWH� DQG� SURFHVV� GDWD� IURP�WKH� URDGVLGH� DQG� GLVWULEXWH� WLPHO\� DQG�UHOLDEOH�LQIRUPDWLRQ�WR�WKH�URDG�XVHU�YLD�D UDQJH� RI� PHGLD�� LQFOXGLQJ� YDULDEOH�PHVVDJH� VLJQV� �906��� ORFDO� UDGLR�EURDGFDVW� DQG� WKH� ,QWHUQHW�� ,Q� WKH� QHDU�IXWXUH� LQVWDOODWLRQ� ZLOO� EHJLQ� RI� 906�FDSDEOH� RI� GLVSOD\LQJ� FRPELQHG� WH[W�DQG�SLFWRJUDPV�RQ�WKH�0��DQG�$�����

�

)LJXUH�����8.�VLWH�RYHUYLHZ�PDS�
�
7KH�UHDO�WLPH�WUDIILF�LQIRUPDWLRQ�SURYLGHG�E\�WKH�0�17$,6�&\PUX�FRQWURO�FHQWUH�ZDV�LQWHJUDWHG� E\� WKH� ,76� VHUYLFH� SURYLGHU� ,7,6�ZLWK� RWKHU� GDWD� VRXUFHV�� LQFOXGLQJ� SXEOLF�WUDQVSRUW�LQIRUPDWLRQ��WRXULVW�LQIRUPDWLRQ��ZHDWKHU�LQIRUPDWLRQ�DQG�,7,6¶V�RZQ�VRXUFHV�RI�WUDIILF�DQG�WUDYHO�LQIRUPDWLRQ��WR�SURYLGH�D�UDQJH�RI�,76:$3�VHUYLFHV�IRU�WKH�8.���
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$V� ZHOO� DV� WKH� 1DWLRQDO� $VVHPEO\� IRU� :DOHV� DQG� ,7,6�� WKH� IROORZLQJ� SDUWQHUV�FRQWULEXWHG�WR�WKH�8.�,76:$3�VLWH��
�
� 7KH�7UDQVSRUWDWLRQ�5HVHDUFK�*URXS�RI�WKH�8QLYHUVLW\�RI�6RXWKDPSWRQ�FRQGXFWHG�WKH�HYDOXDWLRQ�RI�WKH�ILHOG�WULDOV��
� %0: SURYLGHG� YHKLFOHV� HTXLSSHG� ZLWK� LQ�YHKLFOH� WHUPLQDOV� DQG� ZLOO� FRQWULEXWH�+0, H[SHUWLVH� WR� WKH� WULDOV�� � ,Q� DGGLWLRQ� %0:� KHOSHG� DVVHVV� WKH� SRWHQWLDO� IRU�LQWHJUDWLQJ�:$3�EDVHG� ,76� VHUYLFHV�ZLWK� WKRVH�GHYHORSHG� IRU�XVH�ZLWK� WKH�*$76�SURWRFROV��
� 7KH�,DQ�&DWOLQJ�&RQVXOWDQF\�SURYLGHG�VLWH�FRRUGLQDWLRQ�VHUYLFHV��
�
7KH�8.�GHYHORSPHQWV�KDG�VHYHUDO�RWKHU�XQLTXH�IHDWXUHV����
� :DOHV� LV� DQ� RIILFLDOO\� ELOLQJXDO� FRXQWU\�� VR� RQH� IHDWXUH� EHLQJ� LQYHVWLJDWHG� LV� WKH�SURYLVLRQ�RI�LQIRUPDWLRQ�LQ�ERWK�(QJOLVK�DQG�:HOVK��
� 7KH� V\VWHP� LPSOHPHQWHG� LQ� WKH� WULDO� XVHV� WKH�2UDQJH�*60�QHWZRUN�� �7KLV� XVHV� D�IUHTXHQF\� RI� ����� 0+]�� 7KH� 8.� LPSOHPHQWDWLRQ� WKHUHIRUH� LQFOXGHG� WKH�LQYHVWLJDWLRQ�RI�,76�VHUYLFHV�RYHU�WKH�:$3�XVLQJ�GXDO�IUHTXHQFLHV���
� 7KH� 0�17$,6� &\PUX� GDWDEDVH� LQFOXGHV� D� SUHGLFWLYH� FDSDELOLW\� IRU� HVWLPDWLQJ�WUDIILF� IORZV� LQ� WKH� QHDU� IXWXUH� EDVHG� RQ� KLVWRULF� GDWD�� � 7KH� DSSOLFDWLRQ� VRIWZDUH�EHLQJ�GHYHORSHG�E\�,7,6�LQFOXGHG�WKH�FDSDELOLW\�WR�DFFHVV�WKLV�IHDWXUH�DQG�WR�SURYLGH�WUDYHOOHU�LQIRUPDWLRQ�RQ�DQ�LQWHOOLJHQW�µORRN�DKHDG¶�EDVLV��
� 7KH�PDLQ�SDUWQHU�LQ�WKH�8.�VLWH�ZDV�WKH�1DWLRQDO�$VVHPEO\�IRU�:DOHV��WKH�QDWLRQDO�KLJKZD\� DXWKRULW\�� � 3DUW� RI� WKH� LQYHVWLJDWLRQ� LQ� WKH�8.� ,76:$3� VLWH� FRYHUHG� WKH�SRWHQWLDO� IRU� 3XEOLF� )LHOG� WULDO� LQIUDVWUXFWXUH� 3ULYDWH� 3DUWQHUVKLS� WR� WDNH� IXOO�DGYDQWDJH�RI�WKH�RSSRUWXQLWLHV�RIIHUHG�E\�WKH�:$3��
�
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�
Field trial infrastructure

7KH�GDWD�SURYLGHG�IURP�WKH�FRQWURO�FHQWUHV�ZDV�LQWHJUDWHG�E\�WKH�,76�VHUYLFH�SURYLGHU�,7,6�ZLWK�RWKHU�GDWD�VRXUFHV��LQFOXGLQJ�SXEOLF�WUDQVSRUW�LQIRUPDWLRQ��WRXULVW�LQIRUPDWLRQ��ZHDWKHU� LQIRUPDWLRQ� DQG� ,7,6¶V� RZQ� VRXUFHV� RI� WUDIILF� DQG� WUDYHO� LQIRUPDWLRQ�� � ,7,6�GHYHORSHG� DSSOLFDWLRQ� VRIWZDUH� WR� LQWHUIDFH� WKHLU� RZQ� µGDWD� ZDUHKRXVLQJ¶� ZLWK� WKH�2UDQJH�*60�QHWZRUN�DQG�WKH�:$3�JDWHZD\�SURYLGHG�E\�2UDQJH��
�

1$:
PDVWHU
GDWDEDVH

,7,6
GDWDEDVH

,7,6
DSSOLFDWLRQ
VHUYHU

2UDQJH
606
VHUYHU

2UDQJH
:$3
VHUYHU

2WKHU
VHUYLFH��
GDWD
SURYLGHUV
�H�J��7RXULVW
%RDUG�
3XEOLF
7UDQVSRUW�

,QWHUQHW

,Q�YHKLFOH
WHUPLQDOV

+DQG�KHOG
WHUPLQDOV

*60

�
)LJXUH�����8.�,76:$3�VLWH�V\VWHP�DUFKLWHFWXUH�

Execution of the field trial

8VHUV�	�5HFUXLWPHQW
7ZHQW\�2UDQJH�:$3� SKRQHV�ZHUH� DYDLODEOH� IRU� ��8.� ILHOG� WULDOV��$� WRWDO� RI� ��� WHVW�XVHUV�ZHUH�UHFUXLWHG�YLD�FRQQHFWLRQV�ZLWK�WKH�1DWLRQDO�$VVHPEO\�IRU�:DOHV��EDVHG�RQ�D�SUH�GHILQHG�OLVW�RI�FULWHULD��XVHG�WR�HQVXUH�D�JRRG�VSUHDG�DFURVV�GLIIHUHQW�EDFNJURXQGV��DQG�ZHUH�DOORZHG�WR�XVH�WKH�:$3�SKRQHV�LQGHSHQGHQWO\�IRU�D�SHULRG�RI���ZHHNV���
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�
Test site Services

6HUYLFHV�GHYHORSHG�IRU�WKH�8.�KDQG�KHOG�,76:$3�VHUYLFH�ZHUH��
�

6(59,&(� 6(59,&(�'(6&5,37,21�
3HUVRQDO�3URILOH� 8VHUV�FDQ�VXEPLW�GHWDLOV�RI�WKHLU�UHJXODU�URXWH��8VHUV�UHFHLYH�DQ�606�PHVVDJH�WR�DOHUW�WKHP�RI�DQ\�WUDIILF�LQFLGHQWV�RQ�WKHLU�UHJXODU�URXWH��
$OHUWV� 8VHUV�FKRRVH�WKLV�RSWLRQ�LI�WKH\�KDYH�UHFHLYHG�DQ�,76:$3�PHVVDJH�RQ�WKHLU�SKRQH��WR�DFFHVV�WUDIILF�LQFLGHQW�LQIRUPDWLRQ��
3XEOLF�7UDQVSRUW� 3XEOLF�7UDQVSRUW�DOORZV�XVHUV�WR�UHTXHVW�WLPHWDEOH�DQG�VHUYLFH�LQIRUPDWLRQ�IRU�DLU��EXV�	�FRDFK��IHUU\�RU�UDLO�WUDYHO��
)LQG�3UREOHPV� 7KLV�RSWLRQ�DOORZV�XVHUV�WR�VSHFLI\�DQ�DUHD��E\�FRXQW\��RU�URDG��E\�URDG�QXPEHU�RU�QDPH���RU�D�FRPELQDWLRQ�RI�WKH�WZR��WR�ILQG�DQ\�WUDIILF�LQFLGHQWV�WKDW�DUH�KDSSHQLQJ�RQ�WKDW�URDG�RU�LQ�WKDW�DUHD��7UDIILF�LQFLGHQWV�LQFOXGH�VXFK�WKLQJV�DV�URDGZRUNV�DQG�DFFLGHQWV���
*HW�$�5RXWH� 8VHUV�FDQ�REWDLQ�URDG�URXWH�LQIRUPDWLRQ�EHWZHHQ�WZR�JLYHQ�DGGUHVVHV�RU�SRVWFRGHV��DQG�FDQ�FKRRVH�WR�DYRLG�PRWRUZD\V�LI�UHTXLUHG��
6HYHUQ�&URVVLQJ� 7UDIILF�LQIRUPDWLRQ�RQ�WKH�6HYHUQ�&URVVLQJ��
7RXULVW�,QIRUPDWLRQ� 7KLV�RSWLRQ�DOORZV�XVHUV�WR�UHTXHVW�LQIRUPDWLRQ�RQ�(YHQWV��$FFRPPRGDWLRQ��3RLQWV�RI�,QWHUHVW�DQG�7RXULVW�/RFDWLRQV��
)LQG�7ULS�'HWDLOV� 7ULS�'HWDLOV�DOORZV�XVHUV�WR�HQWHU�WKH�GHSDUWXUH�DQG�GHVWLQDWLRQ�SRLQWV�RI�D MRXUQH\��7KH�GLVWDQFH�DQG�GXUDWLRQ�RI�WKH�WULS�LV�WKHQ�FDOFXODWHG��,Q�IXWXUH�WKLV�IXQFWLRQ�ZLOO�EH�H[WHQGHG�WR�LQFOXGH�WKH�EHVW�ZD\�RU�ZD\V�WR�FRPSOHWH�WKLV�MRXUQH\���VXFK�DV�E\�URDG�RQO\��RU�E\�URDG�DQG�UDLO��
:HDWKHU� 6HYHUH�ZHDWKHU�ZDUQLQJV��ZKLFK�DUH�OLNHO\�WR�DIIHFW�GULYLQJ��DUH�GLVSOD\HG��

7DEOH����6HUYLFHV�LQ�WKH�8.�
�

������� ,WDOLDQ�WHVW�VLWH�
2QH�RI�WKH�PRVW�UHOHYDQW�FKDUDFWHULVWLFV�RI�WKH�,WDOLDQ�WHVW�VLWH�ZDV�WKH�KHWHURJHQHLW\�RI�WKH DFWRUV�LQYROYHG��,Q�RWKHU�WHUPV�WKH�VHUYLFH�FKDLQ�±�VWDUWLQJ�IURP�WKH�FRQWHQW�XS�WR�WKH�WHUPLQDO�±�ZDV�WRWDOO\�FRYHUHG�E\�WKH�SDUWQHUV��,Q�WKH�IROORZLQJ�WKH�OLVW�RI�SDUWQHUV�DQG�WKHLU UROH�LV�UHSRUWHG��
Test site Organisation and Content
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�)LJXUH�����,WDOLDQ�VLWH�RUJDQLVDWLRQ�
�
7KH� RUJDQLVDWLRQ� DQG� WKH� UHVSRQVLELOLW\� RI� WKH� ,WDOLDQ� WHVW� VLWH� ZDV� OHG� E\� 0L]DU�0HGLDVHUYLFH� DV� IDU� DV� KDQG�KHOG� VHUYLFHV� FRQFHUQV� DQG� &5)� OHG� WKH� IRU� LQ�YHKLFOH�VHUYLFHV�WHVWV��7R�H[SODLQ�KRZ�WKH�WHVW�ZDV�FRQGXFWHG�KHUH�LV�GHVFULEHG�HDFK�QDPH�RI�WKH�DFWRU�DQG�LWV�UROH�ZLWKLQ�WKH�SURMHFW��
�
� &RQWHQW�SURYLGHUV�

R $70��8UEDQ�3XEOLF�WUDQVSRUW�FRPSDQ\��7XULQ���
R $60��8UEDQ�3XEOLF�WUDQVSRUW�FRPSDQ\��%UHVFLD���
R 686�	�,1)5$&20��'\QDPLF�5RDG�7UDIILF�,QIR��1RUWK�(DVW�RI�,WDO\���

� 6HUYLFH�SURYLGHUV�6\VWHP�LQWHJUDWRUV�
R 0,=$5�0HGLDVHUYLFH��0RELOH�VHUYLFHV���

� 5	'�&RPSDQ\�
R &5) �,Q�YHKLFOH�VHUYLFHV���

� 7HUPLQDO�PDQXIDFWXUHU�
R 0DJQHWL�0DUHOOL��,Q�FDU�:$3�WHUPLQDO���

� 1HWZRUN�2SHUDWRU�
R 7,0��

:LWK�D�VLJKW�WR�WKH�VHUYLFH�FKDLQ�HDFK�EXLOGLQJ�EORFN�LV�FRYHUHG�DW�OHDVW�E\�RQH�SDUWQHU��LQ IDFW�RQH�LPSRUWDQW�VWDUWLQJ�FKRLFH�RI�WKH�,WDOLDQ�WHVW�VLWH�ZDV�WR�GHPRQVWUDWH�,76:$3�VHUYLFHV�XVLQJ�UHDO�VWDWLF�G\QDPLF�LQIRUPDWLRQ�FRPLQJ�IURP�WKH�SDUWQHUV¶�FRQWHQW���7KLV�GHFLVLRQ� ZDV� DOVR� VXSSRUWHG� E\� WKH� IDFW� WKDW� WKH\� UHSUHVHQW� WKH� PRVW� LPSRUWDQW� ,76�FRQWHQW� HQYLURQPHQW�� XUEDQ� SXEOLF� WUDQVSRUW� �ZLWK� VWDWLF� DQG� G\QDPLF� LQIR� V\VWHP���XUEDQ� SDUNLQJ� LQIR�� PRWRUZD\V� FRPSDQ\� HWF��� ,Q� WKH� QH[W� VHFWLRQ� LV� VKRZQ� KRZ� WKH�LQIRUPDWLRQ�IURP�,76:$3�FRYHUHG�VXFK�D�ZLGH�UDQJH�RI�DSSOLFDWLRQV���
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� $70��8UEDQ�3XEOLF�WUDQVSRUW�FRPSDQ\��7XULQ��
R )OHHW�PDQDJHPHQW�V\VWHP�
R 0RUH�WKDQ�����YHKLFOHV�FRQWUROOHG�
R '\QDPLF�EXV�VWRS�LQIR��IRUHFDVW�EXV�DUULYLQJ�WLPH��

� $60��8UEDQ�3XEOLF�WUDQVSRUW�FRPSDQ\��%UHVFLD��
R 6WDWLF�WLPHWDEOH�DYDLODEOH�WKURXJK�ZHE�VLWH�
R 2II�OLQH�XSGDWLQJ�LQIRUPDWLRQ�IRU�EXV�VWRS�SRVLWLRQ�DQG�OLQHV�URXWH�

� 686��'\QDPLF�5RDG�7UDIILF�,QIR��1RUWK�(DVW�RI�,WDO\��
R 7UDIILF�PRQLWRULQJ�IRU��WKH�1RUWK�(DVW�PRWRUZD\�FRUULGRU�
R &DOO�FHQWUH�&XVWRPHU�FDUH�
R '$7(;�7UDIILF�,QIR�&HQWUH�

� 0L]DU�0HGLDVHUYLFH�±�%DFN�2IILFH�
R '\QDPLF�7UDIILF�,QIR��:KROH�,WDO\���
R (YHQWV�/HYHO�RI�VHUYLFH�
R 0DMRU�URDG��0RWRUZD\V��
R 6HFRQGDU\�URDG��6WDWDOL��

2WKHU LQIRUPDWLRQ�LQFOXGHG�LQ�WKH�WHVW�VLWH�DV�SODWIRUP�RI�WKH�0L]DU�0HGLDVHUFLFH�6HUYLFHV�DUH��
� �7�7XULQ�GDWD��7,726�3ODWIRUP��

R '\QDPLF�7UDIILF�,QIR��7XULQ�DUHD���
R (YHQWV�/HYHO�RI�VHUYLFH�
R '\QDPLF�3DUNLQJ�,QIR�

� 32,��
R %UHVFLD��7XULQ��9HURQD��5RPH�&DU�SDUN��)LOOLQJ�VWDWLRQ��5DLOZD\�VWDWLRQ��+RWHO��+RVSLWDO��5HVWDXUDQW��3RVW�2IILFH��3XEOLF�RIILFH��6KRSSLQJ�FHQWUH��6WDGLXP«�

� 7UDIILF�,QIR�DQG�7HOHDWODV�FDUWRJUDSK\�GDWD�LQWHJUDWLRQ�
Field trial infrastructure

$ PDLQ�GLYLVLRQ�FDQ�EH�PDGH�LI�ZH�ORRN�WR�WKH�VHUYLFHV�GXH�WR�SDUDOOHO�GHYHORSPHQW�WKDW�KDV�EHHQ�FRQGXFWHG��RQH�GHYHORSPHQW�KDV�EHHQ�PDGH�IRU�LQ�YHKLFOH�VHUYLFHV�DQG�DQRWKHU�GHYHORSPHQW� IROORZHG� WKH�VHUYLFHV� IRU�KDQG�KHOG�SKRQHV��7KLV� LV�QRW�DSSOLFDEOH� WR� WKH�WHVWV�EHFDXVH�GXULQJ�WKH�LQ�YHKLFOH�WHVWV�DOVR�WKH�KDQG�KHOG�VHUYLFHV��XVLQJ�WKH�LQ�YHKLFOH�WHUPLQDO��KDV�EHHQ�YHULILHG��
7KHUH� LV� DOVR� D� GLIIHUHQW� EORFN� WR� WDNH� LQWR� DFFRXQW� WKDW� LV� WKH� ZHE� VLWH�� WKH� ,WDOLDQ�,76:$3� VHUYLFHV� FRXOG� EH� DFFHVVHG� ERWK� E\�:$3� WHUPLQDO� DQG� WKH� ZHEVLWH�� $V� DQ�
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H[DPSOH� D� XVHU� FRXOG� VXEVFULEH� D� SHUVRQDOLVHG� WUDIILF� LQIR� VHUYLFH� RQ� WKH� ZHE� VLWH��SUHYLRXVO\�UHJLVWHUHG�ZLWK�XVHU�DQG�SDVVZRUG��DQG�KH�FRXOG�ODWHU�FKHFN�ZLWK�WKH�:$3�LV VRPH� WUDIILF� LQIR�ZDV� UHODWHG� WR�KLV� URXWH� �SXVK�PHVVDJH� IXQFWLRQDOLW\�KDV�QRW�EHHQ�GHPRQVWUDWHG�DW�WKLV�VWDJH���
�

)LJXUH�����2YHUYLHZ�
�
+HUH�LV�DQ�H[DPSOH�RI�EXLOGLQJ�ERFNV�WR�GHVFULEH�KRZ�D�XVHU�FRXOG�DFFHVV�WR�WKH�KDQG�KHOG�,76:$3�VHUYLFH��
�
6WDUWLQJ�IURP�WKH�ERWWRP�WKH�HQG�XVHU�FRXOG�DFFHVV�,76:$3�WKURXJK�DQ\�:$3�WHOHFRP�SURYLGHU�XS�WR�&5)�RU�0L]DU�JDWHZD\�ZKHUH�KH�FRXOG�UHFHLYH�WKH�³FODVVLF´�:$3�SDJHV��:0/���,Q�D�DQRWKHU�ZD\�YLD�WKH�ZHE�VLWH��WKH�XVHU�FRXOG�FRQILJXUH�LWV�:$3�SURILOH�RU�:$3�LQIRUPDWLRQ�XVLQJ�ZHE�LQWHUIDFH�WURXJK�DQ�,QWHUQHW�SURYLGHU��+70/��'+70/����
,Q�DFFRUGDQFH� WR� WKH�SUHYLRXV�VFKHPD�DQ� LGHQWLILFDWLRQ� OD\HU�ZDV� WKH� OLQN�EHWZHHQ�WKH�XVHU�DQG� WKH�,76:$3�VHUYLFHV��DFFHVVLQJ�ERWK�ZHE�DQG�:$3�WKH�XVHU�FRXOG�KDYH�WKH�VDPH�LQIRUPDWLRQ��DV�DQ�H[DPSOH�WKH�ODVW�URXWH�HYDOXDWHG�RQ�WKH�ZHE�LV�DFFHVVLEOH�E\�WKH�:$3����
$V� IDU� DV� VHUYLFH� OD\HU� FRQFHUQ�� WKUHH� GLIIHUHQW� EORFNV� FRXOG� EH� LGHQWLILHG�� :DONLH�VHUYLFHV� IRU�KDQG�KHOG� VHUYLFHV��&5)�VHUYLFHV� IRU� LQ�YHKLFOH� WHUPLQDO��DQG�ZDONLH�ZHE�VHUYLFHV��
+HUH�LV�UHSRUWHG�D�VFKHPD�GHVFULELQJ�WKH�LQIUDVWUXFWXUH�XVHG�IRU�WKH�WHVW�VLWH��
�

$60
%UHVFLD

$60
%UHVFLD

$70
7XULQ

$70
7XULQ

686
0RWRUZD\

686
0RWRUZD\

�7
7XULQ

�7
7XULQ 0L]DU

0HGLDVHUYLFH

0L]DU
0HGLDVHUYLFH

:#ONLH ZHE�VLWH:#ONLH ZHE�VLWH0L]DU:$3�VLWH
0L]DU:$3�VLWH ),$7:$3�VLWH

),$7:$3�VLWH

8VHU�,GHQWLILFDWLRQ��8VHU��SZG�8VHU�,GHQWLILFDWLRQ��8VHU��SZG�

&RQWHQW
SURYLVLRQ

6HUYLFH
,QWHJUDWRU
	�SURYLGHUV

0L]DU�:DSJDWHZD\
0L]DU�:DSJDWHZD\ &5)�:DSJDWHZD\

&5)�:DSJDWHZD\

:$3�3URYLGHU:$3�3URYLGHU
,QWHUQHW�3URYLGHU,QWHUQHW�3URYLGHU

1HWZRUN
RSHUDWRU

,76:$3�
(QG�XVHUV

,76:$3�ZDS�VLWHV,76:$3�ZHE�VLWHV
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6HUYHU:#ONLH
6HUYHU:#ONLH

:$36HUYHU:#ONLH
:$36HUYHU:#ONLH

� $SDFKH�VRIWZDUH
� 64/�6HUYHU

:#ONLH:HE�6HUYHU
:#ONLH:HE�6HUYHU

� ,,6
� 64/�6HUYHU

0L]DU:$3*DWHZD\
0L]DU:$3*DWHZD\

)LJXUH�����+DQG�KHOG�LQIUDVWUXFWXUH�
�
��� 7KH�FRUH�LV�ZKDW�LV�FDOOHG�6HUYHU�:#ONLH WKDW�LV�D�&���SODWIRUP�DEOH�WR�FRQQHFW�WR�GLIIHUHQW�FRQWHQW�SURYLGHUV�DQG�SXEOLVK�LQIRUPDWLRQ�RQ�VRPH�GDWDEDVHV�
��� :$3�6HUYHU�:#ONLH�XVHG�3+3�����WHFKQRORJ\�SODWIRUP�WR�SXEOLVK�LQIRUPDWLRQ�YLD�:$3��:0/��
��� :#ONLH�:(%�6HUYHU�XVHG�$63�7HFKQRORJLHV�WR�SXEOLVK�LQIRUPDWLRQ�YLD�:(%�

In-vehicle infrastructure : Web Server & Servlet Engine

:HE
6HUYHU
$SDFKH

-DNDUWD�7RPFDW
�6HUYOHW��-63�

6'$/�
GDWDEDVH

1DPLQJ
VHUYLFH

50
,�WU

DQ
VSR

UW

&DUWRJUDSKLF
VHUYLFH

50,1DY6UY
ZUDSSHU
VHUYLFH

50,

1DY6UY 6RFNHW
FRQQHFWLRQ

0DS6UY
3RL6UY

)LJXUH�����,Q�YHKLFOH�LQIUDVWUXFWXUH�
�
��� 7KH�SODWIRUP�FRUH�ZDV�D�50,�WUDQVSRUW�QXFOHXV��UHPRWH�PHWKRG�LQYRFDWLRQ��WKDW�KDV�WR� WUDQVIHU� GDWD� EHWZHHQ� GLIIHUHQW� VHUYLFH� PRGXOHV� DQG� WR� V\QFKURQLVH� H[HFXWLQJ�WDVNV�RI�UHPRWH�PHWKRG�UHVXOWV��
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��� 7KH�QDPLQJ�PRGXOH�ZDV� WKH�50,�HTXLYDOHQW�RI�D�'16�VHUYHU�LQ�WKH�:HE�FRQWH[W��WKDW�PHDQV�LW�LV�DEOH�WR�VROYH�V\PEROLF�QDPHV�ZLWK�SK\VLFDO�DGGUHVVHV��7KDQNV�WR�WKLV�QHZ�V\VWHP�DUFKLWHFWXUH�JDLQ�D�ELJ�IOH[LELOLW\�EHFDXVH��LQ�WKLV�ZD\��\RX�KDG�D�PRUH�IOH[LEOH�GHSOR\PHQW�RI�DOO�V\VWHP�FRPSRQHQWV��
��� 7KH�RWKHU�PRGXOHV�FRXOG�EH�DWWDFKHG� WR� WKH�SODWIRUP�LQ�DQ\�PRPHQW��DFFRUGLQJ� WR�WKH� SOXJ�DQG�SOD\� SKLORVRSK\�� DQG� RIIHUHG�� LQ� WKLV�ZD\�� WKHLU� VHUYLFHV� WR� HYHU\RQH�KDV UHTXHVWHG�WKHP��
�� 7KH�XVH�RI�50,�DV�PLGGOHZDUH�RI�FRPPXQLFDWLRQ��QRWKLQJ�ZLOO�FKDQJH� LI�\RX�XVH�&25%$��SHUPLWWHG�HYHU\RQH�WR�GHYHORS�DQ�LQWHUIDFH�DFFHVV�WR�WKH�VHUYLFHV�WKDW�KLGH�OD\�RXW�RI�DQ\�FRPSRQHQWV��)RU�H[DPSOH� WKH�FDUWRJUDSK\�ZKLFK�VWXGLHV�PDSV��32,�UHVHDUFKHV�DQG�WKH�UHVROXWLRQ�RI�*36�FRRUGLQDWHV�FRQFHUQLQJ�DGGUHVVHV��7KH�DFFHVV�WR�WKLV�VHUYLFHV�ZDV�GHILQHG�E\�D�-DYD�LQWHUIDFH��7KH�SK\VLFDO�DFFHVV�WR�GDWD��RQ�WKH�FRQWUDU\��ZDV�GRQH�WKURXJK�64/�FDOOV�WR�GDWDEDVH�RU�DQRWKHU�50,�VHUYLFH�WKDW�XVHG�1DY6UY�� WKH� 3RL6UY� DQG� WKH� 0DS6UY� �WKH� HQJLQHV� IRU� URXWH� FDOFXODWLRQ�� SRLQW� RI�LQWHUHVW�VHDUFK�DQG�PDSV���
��� 7KH�HQJLQHHULQJ�RI�WKHVH�VHUYLFHV�EHFRPHV�HDVLHU�DQG�HDVLHU�EHFDXVH�\RX�FDQ�XVH�D�FRPSRQHQW�SKLORVRSK\� WKDW� LV�QRUPDOO\�XVHG�IRU�FRPSOH[�V\VWHP�HQJLQHHULQJ��,'(�VRIWHU�GHYHORSPHQW��
�� 7KH� LQWHUDFWLRQ� EHWZHHQ� WKH� VHUYLFH� DQG� WKH� ILQDO� FXVWRPHU�ZDV� GRQH� E\� WKH�ZHE�VHUYHU�LQWHUPHGLDWLRQ��
��� 7KH� LQWHUPHGLDWLRQ� ZDV� UHJXODWHG� E\� WKH� VHUYLFH� VWDWXV�� ZKLFK� PHDQV� DOO� WKH�LQIRUPDWLRQ�WKDW�GHWHFWV�IRUPHU�HYHQWV�GHWHUPLQHV�WKH�RQH�ZLOO�FRPH�LQ�WKH�IXWXUH��
��� :KHQ� D� FXVWRPHU� DVNV� IRU� LQIRUPDWLRQ�� FRQVLGHULQJ� WKH� VWDWXV� RI� WKH� VHUYLFH�� WKH�VHUYHU�GHWHFWHG�ZKDW�NLQG�RI�RSHUDWLRQV�WR�GR��

�

)LJXUH�����7HVW�YHKLFOHV�
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Execution of the Field Trial

)RU�WKH�WHVWV�RQH�FDU�KDYH�EHHQ�HTXLSSHG�ZLWK�WKH�0DJQHWL�0DUHOOL� LQ�YHKLFOH�WHUPLQDO�1,7��DQG�DQ�H[SHUW�JURXS�ZDV�VHW�WR�HYDOXDWH�LQ�YHKLFOH�DQG�KDQG�KHOG�WHUPLQDOV��
)LYH�GLIIHUHQW�JURXSV�RI�XVHUV��GLYLGHG�LQ�WKH�IRXU�WRZQV�RI�WKH�WHVW�VLWH�ORFDWLRQ��7XULQ��5RPH��9HURQD��%UHVFLD��KDV�EHHQ�FKRVHQ�IRU�WKH�KDQG�KHOG�WHVW��2QH�SHUVRQ�LQVLGH�WKH�,WDOLDQ�SDUWQHUV�JURXS�ZDV�UHVSRQVLEOH�IRU�HDFK�JURXS�RI�XVHU��VROYLQJ�WKH�ORFDO�SUREOHP��GLVWULEXWLRQ�RI�TXHVWLRQQDLUHV��FROOHFWLQJ�UHVXOWV������$�ORJ�V\VWHP�FROOHFWLQJ�DOO�W\SHV�RI�GLIIHUHQW�SKRQHV�XVHG�LQ�WKH�WULDOV�E\�WKH����XVHUV�ZDV�LQVWDOOHG��
7KH� WRWDO� W\SRORJ\� RI� KDQG�KHOG� WHUPLQDOV� ZDV� ��� �FRQVLGHULQJ� GLIIHUHQW� YHUVLRQ� RI�WHUPLQDOV�EXW�DOVR�GLIIHUHQW�YHUVLRQV�RI�:$3�VRIWZDUH��
Test site Services

7KH�VHUYLFHV�ZHUH�EDVHG�RQ�WZR�JURXSV�RI�VHUYLFHV�� WKH�KDQG�KHOG�VHUYLFHV�DQG�WKH�LQ�YHKLFOH�VHUYLFH��
,Q�WKH�ILUVW�JURXS��ZLWK�KDQG�KHOGV��WKHUH�ZHUH�GLIIHUHQW�W\SHV�RI�IXQFWLRQDOLW\�GHSHQGLQJ�RQ� WKH� ORFDWLRQ� RI� WKH� XVHU�� $� VHUYLFH� PDS� GHVFULEH� KRZ� D� XVHU� FRXOG� DFFHVV� HDFK�VHUYLFH��
�

,WDOLD� 5RPD� 9HURQD� %UHVFLD� 7RULQR�
7UDIILF�,QIR��G\QDPLF�� ;� � � � ;�
3DUNLQJ�LQIR��G\QDPLF�� � � � � ;�
3XEOLF�7UDQVSRUW���!��5RXWH�SODQQLQJ��� � � � ;� ;�
3XEOLF�7UDQVSRUW���!��'\QDPLF�SDVVLQJ�WLPH�EXV�LQIR�DW�D�EXV�VWRS������� � ;�
3XEOLF�7UDQVSRUW���!��SDVVLQJ�WLPH�EXV�LQIR�DW�D�EXV�VWRS� � ;� �
7HOO�PH�WKH�URXWH� � ;� ;� ;� ;�
32,�«����������� � ;� ;� ;� ;�
32,«!��7HOO�PH�WKH�URXWH� � ;� ;� ;� ;�

7DEOH�����6HUYLFHV�LQ�,WDO\�
�
����� � &RQFOXVLRQV�DQG�1H[W�6WHSV�

,Q� WKH� SDUDJUDSKV� DERYH� WKH� DFKLHYHPHQWV� RI� WKH� GLIIHUHQW� VLWHV� LQ� WHUPV� RI� ZKDW� WKH�UHVXOWLQJ� VLWHV� ORRN� OLNH� KDYH� EHHQ� GHVULEHG�� $QRWKHU� LPSRUWPHQW� DFKLHYHPHQW� RI� WKH�VLWHV� ZDV� WKH� WHVW� UHVXOWV� WKDW� WKH\�PDGH� DYDLODEOH� IRU� LQWHUSUHWDWLRQ�� 7KHVH� UHVXOWV� RI�:3�� ZHUH� XVHG� DV� WKH� EDVLV� IRU� WKH� DQDO\VLV� LQ� :3��� DQG� PRUH� VSHFLILFDOO\� IRU�GHOLYHUDEOHV�'����DQG�'�����
�
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��� $66(660(17�$1'�(9$/8$7,21�
7KH�REMHFWLYH�RI�WKLV�:3�VWURQJO\�UHODWHG�WR�WKH�SURMHFW¶V�RYHUDOO�REMHFWLYH�WR�HVWDEOLVK�WKH WHFKQLFDO�DQG�FRPPHUFLDO�IHDVLELOLW\�RI�,76�VHUYLFHV�RYHU�:$3��DV�IROORZV��
• WR GHVLJQ�DQG�VXSSRUW�D�FRPSUHKHQVLYH�HYDOXDWLRQ�RI� WKH�:$3�SHUIRUPDQFHV�DW� WKH�:$3�GHPRQVWUDWLRQ�VLWHV�DURXQG�(XURSH��
• WR SUHVHQW�UHFRPPHQGDWLRQV�WR�LPSURYH�:$3��
• WR LGHQWLI\�DQ�HYROXWLRQ�DQG�WUDQVLWLRQ�SDWK�IRU�,76�VHUYLFHV�RQ�:$3��

����� $SSURDFK�
�
)LQDO�YDOLGDWLRQ�SODQ
7KH� ,76:$3�DSSURDFK� WR�GHILQLWLRQ�RI� WKH�YDOLGDWLRQ�SODQ�IRU� WKH�DVVHVVPHQW�SURFHVV�
KDV�EHHQ�GHYHORSHG�DFFRUGLQJ�WR�WKH�&219(5*(�JXLGHOLQHV�SUHVHQWHG�LQ�&219(5*(�
'HOLYHUDEOH�'������±�*XLGHERRN�IRU�$VVHVVPHQW�RI�7UDQVSRUW�7HOHPDWLFV�$SSOLFDWLRQV�
�8SGDWHG�9HUVLRQ���7KHVH�JXLGHOLQHV�IRUHVHH�WKH�IROORZLQJ�VWHSV��
���,GHQWLILFDWLRQ�RI�DVVHVVPHQW�REMHFWLYHV�
(DFK VLWH�KDV�LGHQWLILHG�LW
V�DVVHVVPHQW�REMHFWLYHV�DQG�DOO�REMHFWLYHV�KDYH�EHHQ�GHVFULEHG�LQ WKH�YDOLGDWLRQ�SODQ��
���,GHQWLILFDWLRQ�RI�LQGLFDWRUV�
7KH�LQGLFDWRUV�DUH�GHVFULEHG�LQ�GHWDLO�LQ�WKH�YDOLGDWLRQ�SODQ��7KH�LQGLFDWRUV�DUH�WKH�OLQN�EHWZHHQ�WKH�DVVHVVPHQW�REMHFWLYHV�DQG�WKH�PHDVXUHPHQW�PHWKRGV�RU�WKH�TXHVWLRQQDLUH��6LWHV KDYH�PDGH�WKH�UHODWLRQ�RI�WKHVH�LQGLFDWRUV�H[SOLFLW�LQ�WKH�YDOLGDWLRQ�SODQ���
���0HDVXUHPHQW�PHWKRGV�
7KH� LPSOHPHQWDWLRQ� RI� WHFKQLFDO� PHDVXUHPHQWV� GHSHQGV� RQ� WKH� ORFDO� DYDLODELOLW\� RI�WHFKQLFDO�LQVWUXPHQWV��7KH�IRFXV�JURXS�PHDVXUHPHQWV�DUH�FR�RUGLQDWHG�E\�FROODERUDWLRQ�RI�WKH�IRFXV�JURXS�DVVHVVRUV�DQG�LQWHUYLHZHUV��7KH�PHDVXUHPHQWV�WKDW�DUH�EDVHG�RQ�WKH�TXHVWLRQQDLUH�DUH�FR�RUGLQDWHG�E\�WKH�XVDJH�RI�RQH�TXHVWLRQQDLUH�WKDW�LV�DOVR�SDUW�RI�WKH�YDOLGDWLRQ�SODQ��
�� (YDOXDWLRQ�
7KH� FRPPRQDOLW\� RI� WKH� HYDOXDWLRQ� ZDV� LQFUHDVHG� E\� WKH� XVDJH� RI� D� FRPPRQ�
TXHVWLRQQDLUH�� FROODERUDWLRQ� EHWZHHQ� WKH� IRFXVJURXSV� DQG� WKH� GHILQLWLRQ� RI� VXFFHVV��
(DFK VLWH�ZLOO� SHUIRUP�RQH� VLWH�VSHFLILF� HYDOXDWLRQ� DFFRUGLQJ� WR� WKH� )93��7KH� UHVXOWV�
ZHUH�DFFXPXODWHG�DQG�IRUPHG�WKH�EDVLV�IRU�DQ�RYHUDOO�HYDOXDWLRQ��
�
(YDOXDWLRQ�UHVXOWV�IURP�WKH�GHPRQVWUDWLRQ�VLWHV
7KH�,76:$3�ILQDO�YDOLGDWLRQ�SODQ��VHH�QH[W�FKDSWHU��GLVWLQJXLVKHG�EHWZHHQ��
• � DVVHVVPHQW�FDWHJRULHV�
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• ���ILUVW�OHYHO�DVVHVVPHQW�FDWHJRULHV�
• ���DVVHVVPHQW�REMHFWLYHV�
• ���LQGLFDWRUV��
)RU� HDFK� LQGLFDWRU��D�GHVFULSWLRQ�� UHIHUHQFH�FDVH��D�PHWKRG�RI�PHDVXUHPHQW�DV�ZHOO�DV�VWDWLVWLFDO� FRQVLGHUDWLRQV� �VDPSOLQJ�� FRQILGHQFH� OHYHO�� GHILQLWLRQ� RI� VXFFHVV�� ZHUH�SURYLGHG�WR�EH�XVHG�E\�WKH�VLWHV��%DVHG�RQ�WKLV�SODQ�HDFK�VLWH�FRQGXFWHG�WKH�ILHOG�WULDOV�DQG�PDGH�DYDLODEOH�WKH�UHVXOWV��%HFDXVH�RI�WKH�FRPPRQDOLW\�RI�WKH�VLWH�VSHFLILF�UHVXOWV��SURYLGHG� E\� WKLV� DSSURDFK�� DOO� UHVXOWV� KDYH� EHHQ� DJJUHJDWHG� WR� LQFUHDVH� WKH� EDVLV� IRU�LQWHUSUHWDWLRQ�DQG�FRQFOXVLRQV��
�
5HFRPPHQGDWLRQV�WR�LPSURYH�:$3�DQG�HYROXWLRQ�VFHQDULR
7KH�UHFRPPHQGDWLRQV�RQ�:$3�KDYH�EHHQ�GHULYHG�IROORZLQJ�DQ�DSSURDFK�WKDW�DOORZHG�
WKH SURMHFW�WR�UHODWH�LWV�UHVXOWV�WR�H[WHUQDO�GHYHORSPHQWV�RQ�WKH�DUHD�RI�,76��

• Identification of critical aspects and gaps of WAP for ITS; 

• Identification of responsibles/stakeholders;)RUPXODWLRQ� RI� UHFRPPHQGDWLRQV��DQG� DGGUHVVLQJ� WKHVH� UHFRPPHQGDWLRQV� WR� VSHFLILF� VWDNHKROGHUV��Investigation 
of related external developments (and relating them to identified critical gaps 
and recommendations); 

• Formulation of roadmap WAP. 

�
(YDOXDWLRQ�RI�ZRUN�SURJUHVV
7KLV�ZDV� D� FRQWLQXRXV� DFWLYLW\� WKDW� KDV� QRW� UHVXOWHG� LQ� D� VSHFLILF�GHOLYHUDEOH� DQG�ZLOO�
WKHUHIRUH�QRW�EH�GRFXPHQWHG�LQ�JUHDWHU�GHWDLO�EHORZ��7KLV�DFWLYLW\�ZDV�EDVLFDOO\�FDUULHG�
RXW�E\�WKH�SURMHFW�PDQDJHU�DVVLVWHG�E\�WKH�PDQDJHPHQW�WHDP��:3�DQG�VLWH�OHDGHUV���WKDW�
RQ�DYHUDJH�PHW�HYHU\���PRQWKV�WR�GLVFXVV�DQG�PRQLWRU�SURJUHVV��
�

����� 5HVXOWV�DQG�$FKLHYHPHQWV�
1XPEHU� 7LWOH� 'DWH�

'���� 3URMHFW�YDOLGDWLRQ�SODQ��GUDIW�� 6HSWHPEHU������
'���� 3URMHFW�YDOLGDWLRQ�SODQ��ILQDO�� 0DUFK������
'���� (YDOXDWLRQ�UHVXOWV�IURP�WKH�GHPRQVWUDWLRQ�VLWHV� )HEUXDU\������
'���� 5HFRPPHQGDWLRQV�WR�LPSURYH�:$3�DQG�HYROXWLRQ�VFHQDULR� )HEUXDU\������

� 'HOLYHUDEOH�QRW�IRUHVHHQ�LQ�WKH�,76:$3�FRQWUDFW�±�WKH�FRQVRUWLXP�GHFLGHG�WR�ILQH�WXQH�WKH�GUDIW�YDOLGDWLRQ�SODQ�LQFRUSRUDWLQJ�WKH�UHVXOWV�RI�:3���6HUYLFH�VSHFLILFDWLRQV�DQG�V\VWHP�LPSOHPHQWDWLRQ��
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'���� (YDOXDWLRQ�RI�ZRUN�SURJUHVV� -DQXDU\������±�-XQH������
7DEOH�����:3���GHOLYHUDEOHV�

�
)LQDO�9DOLGDWLRQ�3ODQ�
7KLV�SODQ� VXSSRUWHG� WKH� VLWHV�SUHSDULQJ�DQG�FRQGXFWLQJ� WKH� ILHOG� WULDOV�E\�GHILQLQJ� WKH�PRVW�LPSRUWDQW�HOHPHQWV�RI�DQ�DVVHVVPHQW�SURFHVV��7KH�ILUVW�RI�WKHVH�HOHPHQWV�ZDV�WKH�OLVW�RI�DVVHVVPHQW�REMHFWLYHV��(DFK�VLWH�KDV�LGHQWLILHG�LWV�DVVHVVPHQW�REMHFWLYHV��)RU�HDFK�DVVHVVPHQW�REMHFWLYH�DW�OHDVW�RQH�LQGLFDWRU�KDV�EHHQ�GHILQHG��)RU�HDFK�RI�WKH�LQGLFDWRUV�LW�ZDV�GHVFULEHG�LQ�WKH�)LQDO�9DOLGDWLRQ�3ODQ�ZKDW�PHDVXUHPHQW�PHWKRGV�FDQ�EH�XVHG���
,Q�WKH�ILJXUH�EHORZ�D�VDPSOH�RI�WKH�)LQDO�9DOLGDWLRQ�3ODQ�LV�SUHVHQWHG��
$VVHVVPHQW�
FDWHJRU\

)LUVW�OHYHO�
FDWHJRU\

$VVHVVPHQW�
REMHFWLYH

'HFLVLRQ�
PDNHU

,QYROYHG�
XVHU�JURXS

,QGLFDWRU�V
�

)5 ,7 6: 8.

WHFKQLFDO URDPLQJ

7R�DVVHVV�WKH�
URDPLQJ�
FRPSDWLELOLW\�
RI�WKH�:$3�
WHUPLQDO��
ZKHQ�WKH�
XVHU�LV�
WUDYHOOLQJ�
DEURDG

1HWZRUN�
RSHUDWRU��
6HUYLFH�
RSHUDWRU��
0RWRU�
PDQXIDFW
XUHU

1HWZRUN�
RSHUDWRU

FRQWLQXLW\�RI�
URDPLQJ�
VHUYLFHV

7RXULVW�
LQIRUPDWLRQ

7UDIILF�
LQIRUPDWLRQ

VHFXULW\

7R�YHULI\�WKDW�
WKH�V\VWHP�
HVWDEOLVKHV�
XVHU�
LGHQWLILFDWLRQ�
DQG�
DXWKHQWLFDWLRQ

$XWKRULW\��
1HWZRUN�
RSHUDWRU��
6HUYLFH�
RSHUDWRU��
0RWRU�
PDQXIDFW
XUHU

3XEOLF
VHFXULW\�
OHYHO

2Q�WULS�LQIR
5HPRWH�
&RQWURO

$OO�
VHUYLFHV

SULYDF\�

7R�YHULI\�WKDW�
WKH�V\VWHP�
SUHVHUYHV�WKH�
FRQILGHQWLDOLW\�
RI�XVHUV

$XWKRULW\��
1HWZRUN�
RSHUDWRU��
6HUYLFH�
RSHUDWRU��
0RWRU�
PDQXIDFW
XUHU

3XEOLF SULYDF\�OHYHO
'ULYHU�ORJ�
ERRN

$OO�
VHUYLFHV

7DEOH�����)LQDO�9DOLGDWLRQ�3ODQ��VDPSOH����DVVHVVPHQW�REMHFWLYHV��LQGLFDWRUV�DQG�VLWHV�
�
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,QGLFDWRU�
FDWHJRU\

,QGLFDWRU ,QGLFDWRU�
GHVFULSWLRQ

5HI��
FDVH

0HWKRGV�RI�
PHDVXUHPHQW

&RQGLWLRQV�RI�
PHDVXUHPHQW

VWDWLVWLFDO�
FRQVLG�V
VDPSOLQJ FRQILG��

OHYHO
GHILQLWLRQ�
RI�VXFFHV

7HFKQLFDO :$3�SKRQH�
DFFHVVLQJ�D�
VSHFLILF�VHUYLFH

��SURMHFW�
PHPEHUV�RYHU���
RQH�GD\�WULDOV

:$3�WHUPLQDO�
DFFHVVLQJ�D�
VSHFLILF�VHUYLFH

��SURMHFW�
PHPEHUV�RQ�WZR�
GD\V�RI�WULDOV

H[SHUW�
VWDWHPHQW

��,76�([SHUW

,7,6�YDOLGDWLRQ�
ORJ��WHFKQLFDO�
PHDVXUHPHQW�

8VHU�DFFRXQW�
YHULILFDWLRQ

�

H[SHUW�
VWDWHPHQW

PHGLXP ����
FRPSDUHG�
ZLWK�*60

VHFXULW\�OHYHO ,W�LV�WHVWHG�LI�WKH�
XVHU�
LGHQWLILFDWLRQ�DXWKH
QWLFDWLRQ�LV�
HVWDEOLVKHG

PHGLXP \HV�QR

FRQWLQXLW\�RI�
URDPLQJ�
VHUYLFHV

7KH�FRPSDWLELOLW\�
RI�D�VHUYLFH�ZLWK�D�
WHUPLQDO�JRLQJ�
DEURDG�LV�WHVWHG

*60�
URDPLQJ

7DEOH�����)LQDO�9DOLGDWLRQ�3ODQ��VDPSOH����LQGLFDWRUV�DQG�PHDVXUHPHQW�PHWKRGV�
�
$QRWKHU�HVVHQWLDO�HOHPHQW�LV�WKH�TXHVWLRQQDLUH�WKDW�LV�XVHG�E\�WKH�GLIIHUHQW�VLWHV��,Q�RUGHU�
WR LQFUHDVH�WKH�FRPPRQDOLW\�RQH�FRPPRQ�TXHVWLRQQDLUH�KDV�EHHQ�GHYHORSHG��
���'R�\RX�FRQVLGHU�\RXUVHOI�WR�EH�LQWHUHVWHG�LQ�QHZ�WHFKQRORJ\"��
<HV� � �
6RPH�WLPHV� �
1RW�DW�DOO �

3$57����8VHU�DFFHSWDQFH��ILQDQFLDO�DQG�LPSDFW�TXHVWLRQV
���2Q�WKH�IROORZLQJ�TXHVWLRQV��SOHDVH�LQGLFDWH�E\�FLUFOLQJ�WKH�UHOHYDQW�QXPEHU�RQ�WKH�IROORZLQJ�VFDOHV��\RXU�OHYHO�RI�VDWLVIDFWLRQ�RQ�WKH�IROORZLQJ�DVSHFWV�RI�WKH�,76:$3�VHUYLFH��ZKHUH���LV�QRW�DW�DOO�VDWLVILHG�WKURXJK�WR���ZKLFK�LV�WRWDOO\�VDWLVILHG��,I�WKH�TXHVWLRQ�GRHV�QRW�DSSO\�WR�\RX��SOHDVH�FLUFOH�
1$
��� 1RW�� � � � � � 0RVW�� 6DWLVILHG� � � � � 6DWLVILHG�D��$ELOLW\�WR�FRQQHFW��WR�WKH�VHUYLFH� � � �� �� �� �� �� �� �� 1$

)LJXUH�����)LQDO�9DOLGDWLRQ�3ODQ��VDPSOH����WKH�TXHVWLRQQDLUH�
�
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7KH� )LQDO� 9DOLGDWLRQ� 3ODQ� ZDV� VXSSOHPHQWHG� E\� JXLGHOLQHV� IRU� FRQGXFWLQJ� WKH� ILHOG�
WULDOV�DQG�E\�D�WHPSODWH�IRU�VWRULQJ�WKH�UHVXOWV�RI�WKH�ILHOG�WULDOV��)ROORZLQJ�WKLV�DSSURDFK�
WKH UHVXOWV�RI�WKH�GLIIHUHQW�VLWHV�FRXOG�HDVLO\�EH�DJJUHJDWHG��
�

5(6321'(17� 5(63���« 727$/�
180%(5�
2)�5(63�

727$/�180%(5�2)�
5(6321'(176�
6$7,6)<,1*�7+(�
'(),1,7,21�2)�
68&&(66��IRU�TXHVWLRQV�
ZLWK�D���GHILQLWLRQ�RI�
VXFFHVV�

$ELOLW\�WR�
FRQQHFW�WR�WKH�
VHUYLFH

7HVW�RI�VXFFHVV

6SHHG�RI�
FRQQHFWLQJ�WR�
WKH�VHUYLFH�

7HVW�RI�VXFFHVV

6SHHG�RI�
UHFHLYLQJ�
UHTXHVWHG�
LQIRUPDWLRQ

7HVW�RI�VXFFHVV

(DVH�RI�
UHDGLQJ�WKH�
LQIRUPDWLRQ

7HVW�RI�VXFFHVV

(DVH�RI�
XQGHUVWDQGLQJ�
WKH�SURYLGHG�
LQIRUPDWLRQ

7HVW�RI�VXFFHVV

$FFXUDF\�RI�
LQIRUPDWLRQ�
UHFHLYHG

7HVW�RI�VXFFHVV

:5,7(�83�0(7+2'�'(7(50,1,1*�:+$7�&2/801�0867�%(�),//('�,15(/$7('�48(67,211$,5(�
48(67,21

����2Q�WKH�

IROORZLQJ�

TXHVWLRQV��SOHDVH�

LQGLFDWH�E\�

FLUFOLQJ�WKH�

UHOHYDQW�QXPEHU�

RQ�WKH�IROORZLQJ�

VFDOHV��\RXU�OHYHO�

RI�VDWLVIDFWLRQ�RQ�

WKH�IROORZLQJ�

DVSHFWV�RI�WKH�

,76:$3�VHUYLFH��

ZKHUH���LV�QRW�DW�

DOO�VDWLVILHG�

WKURXJK�WR���

ZKLFK�LV�WRWDOO\�

VDWLVILHG��,I

)LJXUH�����)LQDO�9DOLGDWLRQ�3ODQ��VDPSOH����WKH�JXLGHOLQHV�DQG�WHPSODWH�IRU�FRQFXFWLQJ�WKH�ILHOG�WULDOV�
�
5HFRPPHQGDWLRQV�WR�LPSURYH�:$3�DQG�HYROXWLRQ�VFHQDULR
7KH�UHFRPPHQGDWLRQV�KDYH�EHHQ�GHILQHG�RQ�WKH�EDVLV�RI�LGHQWLILHG�FULWLFDO�DVSHFWV�DQG�
JDSV� RI� :$3� IRU� ,76� VHUYLFHV�� (DFK� UHFRPPHQGDWLRQ� LV� DGGUHVVHG� WR� VSHFLILF�
VWDNHKROGHUV�DQG�LW�LV�UHODWHG�WR�DQ�H[WHUQDO�GHYHORSPHQW�LI�WKHUH�LV�DQ\�WKDW�UHFRJQLVHV�
DQG�DGGUHVVHV�WKH�VDPH�LGHQWLILHG�VKRUWFRPLQJ���
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WHUPLQDO�LQSXW�IXQFWLRQDOLW\

UHVSRQVLEOH�VWDNHKROGHUV
H[WHUQDO�GHYHORSPHQWV
VWDWXV�������������������������������7%'��������������������VROYHG

,76�VHUYLFH�IXQFWLRQDOLW\�DQG�VDIHW\�FRXOG�EH�LPSURYHG�YLD�WKH�VXSSRUW�
RI�YRLFH�UHFRJQLWLRQ�DQG�V\QWKHVLV�IHDWXUHV�LQ�D�IXWXUH�:$3�YHUVLRQ�
�IRU�H[DPSOH�YLD�YRFDO�;0/�WDJV�DQG�DVVRFLDWHG�YRLFH�VRIWZDUH�LQ WKH�
WHUPLQDO�RU�RQ�D�VHUYHU���

WHUPLQDO�PDQXIDFWXUDUV���VHUYLFH�RSHUDWRUV
9RLFH�RYHU�;0/�DQG�7��UDSLG�WH[W�HQWU\�
V\VWHP�

G\QDPLF�+0,�IXQFWLRQDOLW\

UHVSRQVLEOH�VWDNHKROGHUV
H[WHUQDO�GHYHORSPHQWV
VWDWXV�������������������������������7%'��������������������VROYHG

,W�LV�UHFRPPHQGHG�WR�LQWURGXFH�QHZ�WDJV�LQ�:0/��PDNLQJ�
LW�SRVVLEOH�IRU�WKH�WHUPLQDO�WR�VXSSUHVV�LQIRUPDWLRQ�ZKHQ�
YHKLFOH�PRYLQJ�

:$3�IRUXP
QRQH�

DFFHVV�WR�GHYLFHV

UHVSRQVLEOH�VWDNHKROGHUV
H[WHUQDO�GHYHORSPHQWV
VWDWXV�������������������������������7%'��������������������VROYHG

WKH�LQWHJUDWLRQ�RI�$3,¶V�WKDW�SURYLGH�D�VHUYLFH��RXWVLGH�RU�
LQVLGH�WKH�YHKLFOH��DFFHVV�WR�LQ�YHKLFOH�GHYLFHV�DV�*36��
IXHO�OHYHOV��HWF���

:$3�IRUXP
:$3�(),��26*,��$0,�&��-$9$
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G\QDPLF�+0,�IXQFWLRQDOLW\

UHVSRQVLEOH�VWDNHKROGHUV
H[WHUQDO�GHYHORSPHQWV
VWDWXV�������������������������������7%'��������������������VROYHG

,W�LV�UHFRPPHQGHG�WR�LQWURGXFH�QHZ�WDJV�LQ�:0/��PDNLQJ�
LW�SRVVLEOH�IRU�WKH�WHUPLQDO�WR�VXSSUHVV�LQIRUPDWLRQ�ZKHQ�
YHKLFOH�PRYLQJ�

:$3�IRUXP
QRQH�

)LJXUH�����6DPSOHV�RI�VRPH�UHFRPPHQGDWLRQV�PDGH�E\�WKH�,76:$3�SURMHFW�WHDP�
�

����� &RQFOXVLRQV�DQG�1H[W�6WHSV�
)LQDO�YDOLGDWLRQ�SODQ
7KH� FRPPRQDOLW\� RI� WKH� HYDOXDWLRQ� LV� LQFUHDVHG� E\� WKH� XVDJH� RI� D� FRPPRQ�
TXHVWLRQQDLUH�� FROODERUDWLRQ� EHWZHHQ� WKH� IRFXVJURXSV� DQG� WKH� GHILQLWLRQ� RI� VXFFHVV��
(DFK VLWH�KDV�SHUIRUPHG�RQH�VLWH�VSHFLILF�HYDOXDWLRQ�DFFRUGLQJ�WR�WKH�)93��7KH�UHVXOWV�
KDYH�EHHQ�DFFXPXODWHG�DQG� WKH\�IRUPHG�WKH�EDVLV� IRU�DQ�RYHUDOO�HYDOXDWLRQ��7KH�)LQDO�
9DOLGDWLRQ�3ODQ�WKHUHIRUH�KDV�EHHQ�LQSXW�IRU�WKH�GHYHORSPHQW�RI�WKH�GHPRQVWUDWRUV��WKH�
FRQGXFWLQJ�RI�WKH�ILHOG�WULDOV�DQG�WKH�HYDOXDWLRQ�SURFHVV��
�
(YDOXDWLRQ�UHVXOWV�IURP�WKH�GHPRQVWUDWLRQ�VLWHV
���8VHU�DFFHSWDQFH�
'XULQJ� IRFXV� JURXS� VHVVLRQV� LW� DSSHDUHG� WKDW� XVHUV� VWDUWHG� ZLWK� KLJK� OHYHOV� RI� XVH��)ROORZLQJ�WKLV�LQLWLDO�µKRQH\�PRRQ¶�SHULRG�PL[HG�OHYHOV�RI�XVH�ZHUH�UHSRUWHG��
7KH� UHVSRQGHQWV� IHOW� WKDW� WKH� ,76:$3� VHUYLFHV� FRQVWLWXWHG�RYHUDOO� D� JRRG� DQG�XVDEOH�V\VWHP��,W�LV�FRQFOXGHG�WKDW�WKH�XVHUV�ZDQW�WKLV�NLQG�RI�:$3�VHUYLFHV��,Q�WKH�IROORZLQJ�JUDSK�LW�LV�VKRZQ�KRZ�WKH�UHVSRQGHQWV�DSSUHFLDWHG�WKH�GLIIHUHQW�DVSHFWV�RI�WKH�,76:$3�VHUYLFHV�ZKHQ�DVNHG�WKH�IROORZLQJ�TXHVWLRQ��
2Q WKH� IROORZLQJ� TXHVWLRQV�� SOHDVH� LQGLFDWH� E\� FLUFOLQJ� WKH� UHOHYDQW� QXPEHU� RQ� WKH�IROORZLQJ� VFDOHV�� \RXU� OHYHO� RI� VDWLVIDFWLRQ� RQ� WKH� IROORZLQJ� DVSHFWV� RI� WKH� ,76:$3�VHUYLFH�� ZKHUH� �� LV� QRW� DW� DOO� VDWLVILHG� WKURXJK� WR� �� ZKLFK� LV� WRWDOO\� VDWLVILHG�� ,I� WKH�TXHVWLRQ�GRHV�QRW�DSSO\�WR�\RX��SOHDVH�FLUFOH�
1$
��
� 1RW�� � � � � � � 0RVW�� 6DWLVILHG� � � � � � 6DWLVILHG�$ELOLW\�WR�FRQQHFW��WR�WKH�VHUYLFH��HWF«� �� �� �� �� �� �� �� 1$�
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�
)LJXUH�����3HUFHLYHG�VDWLVIDFWLRQ�RI�GLIIHUHQW�DVSHFWV�RI�,76:$3�VHUYLFHV�

�
7KH� UHVXOW� RI� WKH� WULDO� FOHDUO\� LGHQWLILHG� WKRVH� VHUYLFHV�� ZKLFK� DUH� PRVW� VXLWDEOH� IRU�
RSHUDWLRQ�YLD�:$3��LQ�LWV�FXUUHQW�IRUP���7KH�PRUH�FRPSOH[�URXWH�EXLOGLQJ�VHUYLFHV�DUH�
TXLWH�SURFHVVLQJ�LQWHQVLYH��,W�VHHPV�OLNHO\�WKDW�DQ\�FRPPHUFLDO�VHUYLFH�ZRXOG�WKHUHIRUH�
FRQFHQWUDWH�RQ�LQIRUPDWLRQ�VHUYLFHV�WKDW�DUH�UHODWLYHO\�HDV\�WR�SURFHVV�DQG�WR�GLVSOD\��
���)LQDQFLDO�DVVHVVPHQW�
%DVHG�RQ�WKH�TXHVWLRQQDLUH�DQG�IRFXV�JURXS�UHVXOWV�ZH�FDQ�FRQFOXGH�WKDW�WKH�PHWKRG�RI�SD\PHQW�LV�DIIHFWLQJ�WKH�ZLOOLQJQHVV�WR�SD\�RI�WKH�XVHUV��7KH�GLIIHUHQFH�LQ�ZLOOLQJQHVV�WR�SD\�SHU�FDOO�IRU�WKH�VHUYLFH�DQG�WKH�ZLOOLQJQHVV�WR�SD\�SHU�ZHHN�LV�D�ILUVW�LQGLFDWLRQ�IRU�KRZ�WKH�XVHU�ZRXOG�EH�JRLQJ�WR�XVH�WKH�VHUYLFH���
,W�DSSHDUHG�WKDW�WKH�XVHUV�ZRXOG�EH�ZLOOLQJ�WR�SD\���(XURV�SHU�ZHHN�RU���������(XURV�SHU�FDOO� DW� WKH� KLJKHVW� � �IRU� WKH� ,WDOLDQ� DQG� WKH�6ZHGLVK� VLWHV���'XULQJ� IRFXV� JURXSV�XVHUV�PHQWLRQHG� WKDW� LQ� FDVH� RI� DQ� HPHUJHQF\� RU� LQ� DQ� H[WUHPH� VKRUWDJH� RI� WLPH� WKH�UHVSRQGHQWV�DUH�ZLOOLQJ� WR�SD\�PRUH� WR�JHW� WKH� UHTXLUHG� LQIRUPDWLRQ��7KH�JUDSK�EHORZ�SUHVHQWV� WKH�PHDVXUHG�ZLOOLQJQHVV� WR� SD\� IRU� WKH� GLIIHUHQW� VLWHV� IRU� GLIIHUHQW� EXVLQHVV�PRGHOV��
�

,76:$3�VHUYLFH�VDWLVIDFWLRQ
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)LJXUH�����:LOOLQJQHVV�WR�SD\�
�
���2YHUDOO�

• $ FRPSUHKHQVLYH� XQGHUVWDQGLQJ� RI� XVHU� QHHGV� ZKLFK� WDNHV� DFFRXQW� RI� WKH�GHOLYHU\�PHGLD�DQG�WKH�XVHU�WHUPLQDOV�DQG�WKH�FRQWH[W�LQ�ZKLFK�WKH�VHUYLFHV�ZLOO�EH�XVHG�LV�YLWDO�
• :KLOH�LGHQWLI\LQJ�WKH�YDULRXV�DUFKLWHFWXUHV�LQYROYHG�LV�ERWK�WLPH�FRQVXPLQJ�DQG�FRPSOH[�� LW� LV� HVVHQWLDO� LQ� RUGHU� WR� IXOO\� XQGHUVWDQG� DQG� LPSOHPHQW� ,76:$3�W\SH�VHUYLFHV�
• 7KH� RUJDQLVDWLRQDO� DQG� DGPLQLVWUDWLYH� LVVXHV� LQYROYHG� LQ� VRXUFLQJ� GDWD� IURP�WKLUG�SDUWLHV�LV� WLPH�FRQVXPLQJ�DQG�FRPSOH[��7KH�ODFN�RI�VWDQGDUG�IRUPDWV�FDQ�EH�D�UHDO�RYHUKHDG�
• $ VHUYLFH�EDVHG�RQ�D�VLQJOH�FRPPXQLFDWLRQV�PHGLXP�LV�XQOLNHO\�WR�SURYLGH�WKH�EDVLV�IRU�D�YLDEOH�EXVLQHVV�FDVH�
• ,QIRUPDWLRQ� RQ� GLIIHUHQW� PRGHV� RI� WUDQVSRUW� �WUDLQ�EXV�FDU�� DQG� WKH�LQWHUFRQQHFWLRQ� EHWZHHQ� WKHP� ZLOO� SURYLGH� D� VHUYLFH� WKDW� HQG� XVHUV� ZLOO� EH�SUHSDUHG�WR�SD\�IRU�
• +LJK� TXDOLW\� DQG� SUHIHUDEO\� G\QDPLF� LQIRUPDWLRQ� LV� ZKDW� HQG� XVHUV� DQG�RSHUDWRUV�ZDQW�
• 0DQ\� RUJDQLVDWLRQV� WKDW� KDYH� EHHQ� LQ� FRQWDFW� ZLWK� WKH� ,76:$3� SURMHFW� ZLWK�LQIRUPDWLRQ�DUH�ZLOOLQJ�WR�FRRSHUDWH�EXW�GR�QRW�QHFHVVDULO\�KDYH�WKH�UHVRXUFHV�WR�VXSSRUW�FRRSHUDWLRQ�
• ,QIRUPDWLRQ� VKRXOG� EH� GLVWULEXWHG� WKURXJK� D� UDQJH� RI� FRPPXQLFDWLRQV� PHGLD��:$3�� 606�� 5DGLR�� 5'6�70&�� 7HOHWH[W�� ZHEVLWH�� FDOO� FHQWUHV�� LQIRUPDWLRQ�SRLQWV�HWF��
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• 3ROLWLFDO� OHDGHUVKLS� DQG� VXSSRUW� DUH� QHHGHG� WR� SURPRWH� DQG� KHOS� HVWDEOLVK�VHUYLFHV�
• 6HUYLFHV� IRFXVLQJ� RQ� VSHFLILF� UHJLRQV� DORQH� DUH� XQOLNHO\� WR� SURYH� DQ� DWWUDFWLYH�EXVLQHVV�SURSRVLWLRQ�IRU�DQ�LQGHSHQGHQW�YDOXH�DGGHG�VHUYLFH�SURYLGHU�

�
5HFRPPHQGDWLRQV�WR�LPSURYH�:$3�DQG�HYROXWLRQ�VFHQDULR
:LWKRXW� GRXEW� WKH� :$3� SURWRFRO� VWDFN� KDV� EHHQ� LPSURYHG� VSHFWDFXODUO\� E\� WKH�LQWURGXFWLRQ�RI�:$3������3RZHUIXO�IHDWXUHV�RI�WKLV�LPSURYHG�:$3�VWDFN�KRZHYHU�FRXOG�HYHQ�EH�LQWHQVLILHG�E\�WKH�LQWHJUDWLRQ�RI�WKH�:$3�SURWRFRO�VWDFN�ZLWK�RWKHU�VWDQGDUGV��
• 26*L� DQG�:$3� DUH� FRPSOHPHQWDU\� WHFKQRORJLHV�� ZKLFK� DWWDLQ� D� FHUWDLQ� IRUP� RI�V\PELRVLV� ZKHQ� GHSOR\HG� WRJHWKHU� RQ� DQ� LQ�YHKLFOH� GHYLFH�� $Q� LQWHJUDWHG� 26*L�IUDPHZRUN�DQG�:$3�EURZVHU�FDQ�SURYLGH�D�SHUIHFW�ILW�EHWZHHQ�RSWLPLVHG�ZLUHOHVV�GDWD VHUYLFHV� �:$3��DQG�DQ�DWWUDFWLYH�DQG�GRZQORDGDEOH�DSSOLFDWLRQV�HQYLURQPHQW�IRU�WHOHPDWLFV�VHUYLFHV��26*L���
• 7KH�SRWHQWLDO�V\QHUJ\�EHWZHHQ�:$3�DQG�-$9$�FRXOG�EH�OHYHUDJHG�WR�RSWLPLVH�WKH�XVDJH�RI�WKH�WHUPLQDO�UHVRXUFHV�DQG�WR�HVWDEOLVK�VRPH�LQWHOOLJHQFH�LQ�WKH�WHUPLQDO�WKH�H[WHQGV�WKH�IXQFWLRQDOLW\�RI�WKH�SXUH�:$3�VWDFN��
• (),� VXSSOHPHQWV� WKH� IXQFWLRQDOLW\�RI� WKH� DYDLODEOH�:$3�VWDFN�ZLWK�D� VWDQGDUGLVHG�LQWHUIDFH�WR�VPDOO�GHYLFHV�LQ�WKH�YHKLFOH��7KLV�LPSURYHPHQW�LQ�WKH�:$3�DUFKLWHFWXUH�SURYLGHV�WKH�:$3�WHUPLQDO�ZLWK�DFFHVV�WR�H[WHUQDO�GHYLFHV�VXFK�DV�WKH�*36�UHFHLYHU�DQG�IXHO�OHYHO�VHQVRUV�HQDEOLQJ�WKH�GHSOR\PHQW�RI�UHDO�DGGHG�YDOXH�VHUYLFHV��
'HVSLWH�WKH�:$3�LPSURYHPHQWV�WKDW�DOUHDG\�KDYH�EHHQ�DFKLHYHG�DQG�WKH�VWURQJ�V\QHUJ\�EHWZHHQ� :$3� DQG� RWKHU� WHFKQRORJLHV� D� QXPEHU� RI� UHFRPPHQGDWLRQV� RQ� WKH�LPSOHPHQWDWLRQ� RI� :$3� IRU� ,76� FDQ� EH� PDGH�� 7KHVH� UHFRPPHQGDWLRQV� QHHG� WR� EH�DGGUHVVHG�E\� WKH�GLIIHUHQW� VWDNHKROGHUV� DQG�RU� UHVSRQVLEOH� FRQVRUWLD��7KH�FRPELQDWLRQ�RI�WKH�:$3�VWDFN��(),�DQG�26*L�-DYD�QHHG�WR�EH�UHFRJQLVHG�E\�ERWK�WKH�VWDQGDUGLVDWLRQ�ERGLHV�DQG�WKH�VHUYLFH�GHYHORSHUV��
�
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��� ',66(0,1$7,21� 67$1'$5',6$7,21�$1'�,03/(0(17$7,21�
7KH�PDLQ�REMHFWLYHV�RI�WKLV�:3�ZHUH��
• WR HQVXUH� D� ZLGH� GLVVHPLQDWLRQ� RI� WKH� SURMHFW� UHVXOWV� WKURXJK� WKH� :HE�� (57,&2�QHZVOHWWHUV��,76�PDJD]LQHV��«�
• WR SURYLGH�VXPPDU\�GRFXPHQWV�RI�WKH�SURMHFW�UHVXOWV�WR�EH�GLVWULEXWHG�GXULQJ�UHOHYDQW�HYHQWV��
• WR SURYLGH�D�EURFKXUH�RI�WKH�SURMHFW�UHVXOWV�IRU�D�QRQ�WHFKQLFDO�DXGLHQFH��
• WR SURYLGH�D�&'�520�RI�WKH�SURMHFW�UHVXOWV��
• WR SDUWLFLSDWH� LQ�UHOHYDQW�PHHWLQJV�WKDW�FRXOG�KHOS�LQ�JHWWLQJ�D�ZLGHU�DZDUHQHVV�DQG�DFFHSWDQFH�RI�WKH�SURMHFW�UHVXOWV��
• WR HQVXUH� WKDW� WKH� ILUVW� SURMHFW� UHVXOWV� DUH� SUHVHQWHG� GXULQJ� 7RULQR� ����� :RUOG�&RQJUHVV��
• WR VXSSRUW�VWDQGDUGL]DWLRQ�DFWLYLWLHV��
• WR GHVFULEH� KRZ� WKH� SURMHFWV� UHVXOWV� ZLOO� EH� XVHG� DQG� LPSOHPHQWHG� E\� WKH� SURMHFW�SDUWLFLSDQWV��

����� $SSURDFK�
'LVVHPLQDWLRQ
7KH�GLVVHPLQDWLRQ�DFWLYLWLHV�FRXOG�EH�VWUXFWXUHG�LQ�WKLV�ZD\��
• DFWLYLWLHV�EDVHG�RQ�GHPRQVWUDWLRQV�LQ�HDFK�VLWH��
• SUHVHQWDWLRQV�DQG�GHPRQVWUDWLRQV�UHODWHG�WR�HYHQWV��
• SUHVHQWDWLRQ�DQG�GLVFXVVLRQ�RQ�LQWHUQDWLRQDO�IDLUV�DQG�FRQIHUHQFHV���
• DUWLFOHV�LQ�QHZVOHWWHUV�DQG�PDJD]LQHV���
• LQVWDOODWLRQ�DQG�PDLQWHQDQFH�RI�D�,76:$3�ZHE�VLWH��
• ILQDO�SURMHFW�EURFKXUH�DQG�&'�520��
&OXVWHULQJ
&OXVWHULQJ�ZLWK� RWKHU� SURMHFWV� DQG� FROODERUDWLRQ�ZLWK� RWKHU� JURXSV� DFWLYH� LQ� WKH� VDPH�ILHOG� RU� VKDULQJ� WKH� VDPH� REMHFWLYHV� ZDV� SODQQHG� IURP� WKH� VWDUW� RI� WKH� SURMHFW� �HJ�60,7+��',$021'��«��� 7KH� FOXVWHULQJ�ZDV� UHDOLVHG� E\� FORVH� FRQWDFWV� EHWZHHQ� WKH�FOXVWHULQJ� SURMHFWV�� 7KH� GHFLVLRQ� ZKHWKHU� WR� FOXVWHU� RU� QRW� ZDV� PDGH� GLUHFWO\� E\� WKH�SHRSOH�IURP�ERWK�SURMHFWV�LQYROYHG��
�
6WDQGDUGLVDWLRQ
'XULQJ� WKH� SURMHFW� ,76:$3� UHVXOWV� DQG� LQVLJKWV� KDYH� EHHQ� FRPPXQLFDWHG� ZLWK� WKH�7HOHPDWLFV�)RUXP�DQG�WKH�:$3�IRUXP��,Q�RUGHU�WR�IDFLOLWDWH�WKLV�SURFHVV�(57,&2�KDV�VLJQHG�RQ�EHKDOI�RI�WKH�,76:$3�FRQVRUWLXP�SDUWQHUV�D�QRQ�GLVFORVXUH�DJUHHPHQW�ZLWK�WKH :$3�IRUXP���
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�
,PSOHPHQWDWLRQ
7KH� GLIIHUHQW� VLWHV� H[FKDQJHG� LQIRUPDWLRQ� DQG� H[SHULHQFHV� JDLQHG� DQG� WKH� HYDOXDWLRQ�UHVXOWV�KDYH�EHHQ�EDVHG�RQ�LQSXW�IURP�DOO�VLWHV��7KLV�DSSURDFK�DOORZHG�WKH�VLWHV�WR�IROORZ�WKHLU LPSOHPHQWDWLRQ�SODQV�DQG�WR�OHDUQ�IURP�WKH�SURMHFW��
�

����� 5HVXOWV�DQG�$FKLHYHPHQWV�
1XPEHU� 7LWOH� 'DWH�

:3�� 'LVVHPLQDWLRQ�DQG�LPSOHPHQWDWLRQ� �
'���� 'LVVHPLQDWLRQ�DQG�8VH�SODQ� 6HSWHPEHU������
'���� 7HFKQRORJ\�,PSOHPHQWDWLRQ�3ODQ�±�LQWHULP�YHUVLRQ� 0D\������
'���� 7HFKQRORJ\�,PSOHPHQWDWLRQ�3ODQ�±�)LQDO�YHUVLRQ� )HEUXDU\������
'���� 2WKHU�±�&'�±�%URFKXUH���:::� -DQXDU\������±�-XQH������

7DEOH�����:3���GHOLYHUDEOHV�
�
'LVVHPLQDWLRQ
7KH�GLVVHPLQDWLRQ�DFWLYLWLHV�FRXOG�EH�VWUXFWXUHG�LQ�WKLV�ZD\��
• DFWLYLWLHV�EDVHG�RQ�GHPRQVWUDWLRQV�LQ�HDFK�VLWH��8.��6ZHGHQ��)UDQFH�DQG�,WDO\���
• SUHVHQWDWLRQV� DQG�GHPRQVWUDWLRQV� UHODWHG� WR� HYHQWV� ��WK�:RUOG�&RQJUHVV� RQ� ,76� LQ�7RULQR��(XURSHDQ�&RQJUHVV�RQ�,76�LQ�%LOEDR��,67�����HYHQW�LQ�'�VVHOGRUI��HWF����
• SUHVHQWDWLRQ�DQG�GLVFXVVLRQ�RQ�LQWHUQDWLRQDO�IDLUV�DQG�FRQIHUHQFHV�DV�ZHOO�DV�WR�RWKHU�JURXSV� �,QWHOOLJHQW� &DU� &RQIHUHQFH� ±� /RQGRQ�� (57,&2� &KLQD� DQG� 9,&6� -DSDQ�PHHWLQJ��7HOHPDWLFV�)RUXP�PHHWLQJV��:$3�)RUXP�PHHWLQJV���
• DUWLFOHV�LQ�QHZVOHWWHUV�DQG�PDJD]LQHV��(57,&2�QHZVOHWWHU��'DLO\�QHZVOHWWHU�GXULQJ�WKH �WK�:RUOG�&RQJUHVV�RQ�,76��HWF����
• LQVWDOODWLRQ� DQG�PDLQWHQDQFH�RI� D� ,76:$3�ZHE� VLWH� �(57,&2�SURMHFWV�ZHE� VLWH� ��ZZZ�HUWLFR�FRP�DFWLYLWL�SURMHFWV�LWVZDS�LWVZDS�KWP�

&OXVWHULQJ
7KH�FOXVWHULQJ�DFWLYLWLHV�KDG�D�GLUHFW�LQIOXHQFH�RQ�WKH�SURMHFW�ZRUN���7KH�PRVW�LPSRUWDQW�FOXVWHULQJ�DFWLYLWLHV�ZHUH�EHWZHHQ�,76:$3�DQG��
• WKH� 60,7+� SURMHFW� �� DFKLHYLQJ� D� FORVHG� FOXVWHULQJ� LQ� WKH� 7RULQR� �,WDO\�� DUHD��,76:$3�ZDV�XVLQJ�WKH�7,726�SODWIRUP�SURYLGHG�E\�WKH�60,7+�SURMHFW�WR�UHDOLVH�LWV�GHPRQVWUDWLRQ�VLWH��WKH�,76:$3�SDUWQHU�0,=$5�PDQDJHG�WKLV���WKH�PDLQ�UHVXOW�IURP�WKLV�H[HUFLVH�ZDV�WKDW�WKH�VSHFLILHG�,76:$3�VHUYLFH�DUFKLWHFWXUH�LV�ZHOO�VXLWHG�WR�EH�HVWDEOLVKHG�RQ�WKH�7,726�SODWIRUP��DQG�YLFH�YHUVD�IURP�WKH�YLHZ�RI�60,7+���
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WKH�GLVVHPLQDWLRQ�RI�WKH�7,726�SODWIRUP�KDV�EHHQ�D�EHQHILW�IRU�WKH�GLVVHPLQDWLRQ�RI�,76:$3��
• WKH� ',$021'� SURMHFW� ±� ,76:$3� DQG� '$,021'� FORVHO\� FROODERUDWHG� LQ� WKHLU�ZRUN�RQ�+0,�
• WKH�:$3� )RUXP� ±� WKDQNV� WR� D� FRRSHUDWLRQ� DJUHHPHQW� EHWZHHQ� (57,&2� DQG� WKH�:$3�)RUXP��LQWHULP�UHVXOWV�RI�WKH�WZR�LQLWLDWLYHV�FRXOG�EH�H[FKDQJHG�
• WKH�7HOHPDWLFV�)RUXP�±�WKH�,76:$3��SURMHFW�PDGH�D�VLJQLILFDQW�FRQWULEXWLRQ�WR�WKH�:$3�(),�$3,¶V�GHYHORSHG�E\�WKH�7HOHPDWLFV�)RUXP�
6WDQGDUGLVDWLRQ
%DVHG� RQ� WKH� IRUPXODWLRQ� RI� WKH� UHFRPPHQGDWLRQV� RQ�:$3� IRU� ,76� WKH� SURMHFWWHDP�SURYLGHG� LQSXW� WR� WKH� :$3� IRUXP� DQG� FRQWULEXWHG� WR� WKH� VWDQGDUGLVDWLRQ� RI� :$3�IHDWXUHV�VSHFLILFDOO\�RQ�WKH�DUHD�RI�,76���
�
,PSOHPHQWDWLRQ
7KH� ,76:$3� SDUWLFLSDQW� EHOLHYH� WKDW� E\� HQDEOLQJ� VHUYLFHV� WKDW� DUH� SHUVRQDOLVHG� DQG�ORFDWLRQ�DZDUH� DGGHV� YDOXH� LV� FUHDWHG�� ,Q� WKLV� FRQWH[W� :$3� LV� VWLOO� RQH� RI� WKH� PRVW�DSSURSULDWH� RSHQ� VWDQGDUGV� WKDW� HQDEOH� VHUYLFH� SURYLGHUV� WR� GHSOR\�PRELOH� WH[W�EDVHG�VHUYLFHV�� ,W� VKRXOG� DOVR� EH� QRWHG� WKDW� WKH� QH[W� JHQHUDWLRQ� RI� PRELOH� FRPPXQLFDWLRQV�V\VWHPV� �*356�� LV� H[SHFWHG� WR� LPSURYH� WKH� SHUIRUPDQFH�RI�:$3�EDVHG� ,76� VHUYLFHV�VLJQLILFDQWO\��*356�ZDV�LQWURGXFHG�WR�WKH�PDUNHW�GXULQJ�WKH�SURMHFW�SHULRG��EXW�GXH�WR�VRPH�LQLWLDO�TXDOLW\�SUREOHPV�LW�ZDV�QRW�SRVVLEOH�WR�WHVW�*356�LQ�WKH�SURMHFW���
7KH�,76:$3�SDUWLFLSDQW�OHDUQHG�WKDW�WKHUH�DUH�VWLOO�VRPH�REVWDFOHV�GHSOR\LQJ�D�SXUHO\�:$3�EDVHG�,76�VHUYLFH��7KH�SURYLGHG�IXQFWLRQDOLW\� LV� OLPLWHG��WKH�UHODWLYHO\�VKRUW� OLIH�F\FOH�RI� WKH�VHUYLFH� LQWHUIHUHV�ZLWK� WKH� ORQJHU� OLIH�F\FOH�RI� WKH�YHKLFOH�DQG� WKH�DUHD�RI�+0, VWLOO�QHHGV�LQYHVWLJDWLRQ��
�

����� &RQFOXVLRQV�DQG�1H[W�6WHSV�
'LVVHPLQDWLRQ
7KH�QHZVOHWWHU�DUWLFOHV�DQG�WKH�ZHE�VLWH�ZDV�PDLQO\�XVHG�WR�DGYHUWLVH�DQG�WR�GLVWULEXWH�WKH ODWHVW� UHVXOWV� DQG� VR� HQDEOLQJ� WKH� SURMHFW� SDUWQHUV� DV� ZHOO� DV� LQWHUHVWHG� JURXSV� WR�IROORZ� WKH� GHYHORSPHQW� �1�%�� HDFK� DFKLHYHPHQW� ZDV� FLUFXODWHG�ZLWKLQ� WKH� SURMHFW� DV�ZHOO�DV�SURYLGHG�RQ�WKH�ZHE�VLWH���
7KH� DFWLYLWLHV� LQ� WKH� GHPRQVWUDWLRQ� VLWHV� WKHPVHOYHV� HQDEOH� HYHU\ERG\� WR� JHW� D� OLYH�H[SHULHQFH� RI� WKH� ,76:$3� V\VWHP�� %\� RUJDQLVLQJ� ZRUN� SDFNDJH� PHHWLQJV� DW� WKH�SDUWQHU¶V� ORFDWLRQV� DOO� SURMHFW�SDUWQHUV�ZHUH� DOVR�DEOH� WR�REWDLQ� WKLV� H[SHULHQFH�DQG� WR�XWLOLVH�LW�IRU�WKH�SURMHFWV�ZRUN��
7KH�PDLQ�IHHGEDFN�EH�UHFHLYHG�IURP�SHRSOH�XVLQJ�WKH�ZHE�VLWH�DQG�UHFHLYLQJ�WKH�DUWLFOHV�ZDV�WKDW�WKHVH�ZD\V�RI�GLVWULEXWLQJ�WKH�UHVXOWV�HQDEOHV�WKHP�WR�IROORZ�WKH�SURJUHVV�RI�WKH�SURMHFW��7KH�PDLQ�DFKLHYHPHQW�LV� WKDW�WKH�ZHE�VLWH�ZLOO�UHPDLQ�RSHUDWLRQDO�DV�D�VRXUFH�IRU�LQIRUPDWLRQ�DQG�WKH�FRQWHQW�ZLOO�EH�PDGH�DYDLODEOH�RQ�D�&'�520��
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7KH�PDLQ�UHVXOW�DFKLHYHG�E\�WKH�GHPRQVWUDWLRQ�VLWHV�IURP�WKH�YLHZ�RI�GLVVHPLQDWLRQ�LV�WKH FUHDWLRQ� RI� DZDUHQHVV� RI� VXFK� D� V\VWHP�� 1RW� RQO\� WKH� HYDOXDWLRQ� DFWLYLWLHV� XVLQJ�TXHVWLRQQDLUHV� DQG� WULDOV�EXW� DV�ZHOO� WKH� FRPELQDWLRQ�ZLWK� HYHQWV�EHQHILWHG� WKH�SXEOLF�DZDUHQHVV��
3UHVHQWDWLRQV�DQG�GLVFXVVLRQV�FUHDWHG�WKH�PRVW�QHZ�LQWHUHVWV�LQ�,76:$3���
&OXVWHULQJ
7KH�WZR�PDLQ�DFKLHYHPHQWV�UHVXOWLQJ�IURP�FOXVWHULQJ�DQG�FROODERUDWLRQ�ZHUH�WKH�UH�XVH�RI�LGHDV��UHVXOWV�DQG�WKH�FR�RSHUDWLRQ�ZLWK�RWKHU�SURMHFWV��
�
6WDQGDUGLVDWLRQ
([WHQVLYH�ZRUN� KDV� EHHQ� FDUULHG� RXW� WR� IDFLOLWDWH� FRQQHFWLQJ� WKH� EURZVHU� WR� RWKHU� LQ�YHKLFOH�GHYLFHV��PDLQO\�WKH�*36�RU�SRVLWLRQLQJ�PRGXOH���ZKLFK�DSSHDUHG�WR�EH�FRPSOH[��WLPH�FRQVXPLQJ� DQG� FRVWO\� GXULQJ� WKH� ,76:$3�SURMHFW��7KH�PRVW� LPSRUWDQW� UHVXOW�RI�WKLV DFWLYLW\� LV� WKH�:$3�(),� � �:$3� ([WHUQDO� )XQFWLRQDOLW\� ,QWHUIDFH�� VWDFN� WKDW� KDV�EHFRPH�SDUW�RI�WKH�:$3�SURWRFRO��
�
,PSOHPHQWDWLRQ
%DVHG� RQ� WKH� OHVVRQV� OHDUQHG� WKH� ,76:$3� SDUWQHUV� ZLOO� FRQWLQXH� UHVHDUFK� DQG�GHYHORSPHQW� WR� HQKDQFH�DQG� VWDQGDUGLVH�GHOLYHU\�PHFKDQLVPV� IRU� ,76�VHUYLFHV�� ,Q� WKH�FRQWH[W�RI�WKLUG�JHQHUDWLRQ�WHOHPDWLFV��µ�*7¶��WKH�IROORZLQJ�LPSRUWDQWV�OHVVRQV�OHDUQHG�SURYLGH� D� EDVLV� IRU� WKH� GHILQLWLRQ� RI� D� VHUYLFH� GHOLYHU\� IUDPHZRUN� WKDW� VXSSRUW� ,76�DSSOLFDWLRQV��
• :$3�����FDQ�VXSSRUW�VRPH�VLPSOH�WHOHPDWLFV�LQIRUPDWLRQ�VHUYLFHV�EXW�LV�XQDEOH�WR�JLYH� D� VDWLVI\LQJ� XVHU� H[SHULHQFH� IRU�PRUH� FRPSOLFDWHG� VHUYLFHV� VXFK� DV� K\EULG� RU�RII�ERDUG� QDYLJDWLRQ�� ,W� LV� WKHUHIRUH� QHFHVVDU\� WR� PDNH� LQIRUPDWLRQ� H[FKDQJH�EHWZHHQ�RQ�ERDUG�DQG�RII�ERDUG�LQWHOOLJHQFH�HDVLHU��
• 'HSHQGHQFH� RQ� DLU� OLQN� DQG� LPSRVVLELOLW\� IRU� VWRULQJ� GDWD� DQG� DSSOLFDWLRQV� LV� D�OLPLWLQJ� IDFWRU� ±� D� ORW� RI� UHVRXUFHV� QHHG� WR� EH� RQ�ERDUG� IRU� ORFDO� DSSOLFDWLRQV�DQ\ZD\��
• :$3� ���� KDV� DSSHDUHG� WR� KDYH� D� YHU\� OLPLWHG� OLIHF\FOH�� ,76:$3� KDV� WHVWHG�WHUPLQDOV�XVLQJ�:$3�����EXW�ZRXOG� LW�EH�ZLVH�IRU�YHKLFOH�PDQXIDFWXUHUV�WR�LQVWDOO�WKHVH� LQ� D� ODUJH� QXPEHU� RI� YHKLFOHV� LI� FRQVXPHUV� ZLOO� VRRQ� XVH� :$3� ���"� 7R�PLQLPLVH� WKLV� SUREOHP� LW� LV� UHTXLUHG� WR� PDNH� LW� SRVVLEOH� WKDW� QHZ� VHUYLFHV� DUH�GRZQORDGHG� LQWR� WKH� YHKLFOH� LQ� D� FRQWUROOHG� IDVKLRQ� �DIWHU� WKH� YHKLFOH� KDV� OHIW� WKH�VKRZURRP���
,W� FDQ� DOVR� EH� PHQWLRQHG� WKDW� H[WHQVLYH� ZRUN� KDV� EHHQ� FDUULHG� RXW� WR� IDFLOLWDWH�FRQQHFWLQJ� WKH� EURZVHU� WR� RWKHU� LQ�YHKLFOH� GHYLFHV� �PDLQO\� WKH� *36� RU� SRVLWLRQLQJ�PRGXOH��� ZKLFK� DSSHDUHG� WR� EH� FRPSOH[�� WLPH�FRQVXPLQJ� DQG� FRVWO\� GXULQJ� WKH�,76:$3� SURMHFW�� 7KH�PRVW� LPSRUWDQW� UHVXOW� RI� WKLV� DFWLYLW\� LV� WKH�:$3�(),� � �:$3�([WHUQDO�)XQFWLRQDOLW\�,QWHUIDFH��VWDFN�WKDW�KDV�EHFRPH�SDUW�RI�WKH�:$3�SURWRFRO��
�



,76:$3� ,67������������ :3��3URMHFW�PDQDJHPHQW

,76:$3�)LQDO�UHSRUW�YHUVLRQ����� � -XQH�������

��� &217$&7�'(7$,/6�
����� 3URMHFW�'DWD�

z� &RQWUDFW��
�,67������������� ,76:$3�
�

z� 6WDUWLQJ�GDWH��
���-DQXDU\������

z� 'XUDWLRQ��
����PRQWKV�

z� %XGJHW��
�¼�����������WRWDO�FRVWV�
�¼�����������(XURSHDQ�&RPPLVVLRQ�FRQWULEXWLRQ�
����� 3URMHFW�&R�RUGLQDWLRQ�

z� 2UJDQLVDWLRQ��
�(57,&2�6�&�5�/��
�$YHQXH�/RXLVH�����������%UX[HOOHV��%HOJLXP�

z� 1DPH��
�3HWHU�9DQ�GHU�3HUUH�

z� &RQWDFW�GHWDLOV��
�7HO��� ���������������
�)D[��� ���������������
�H�PDLO�� S�YDQGHUSHUUH#PDLO�HUWLFR�FRP
85/�� �KWWS���ZZZ�HUWLFR�FRP�DFWLYLWL�SURMHFWV�LWVZDS�LWVZDS�KWP
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����� 3URMHFW�&RQVRUWLXP�
7KH�IROORZLQJ�WDEOH�OLVWV�WKH�SURMHFW�SDUWQHUV�LQ�QXPHULFDO�RUGHU��
3DUWLFLSDQW�QXPEHU� 3DUWLFLSDQW�QDPH� 3DUWLFLSDQW�VKRUW�QDPH� 3DUWLFLSDQW�5ROH�

� (XURSHDQ�5RDG�7UDQVSRUW�7HOHPDWLFV�,PSOHPHQWDWLRQ�&RRUGLQDWLRQ�2UJDQLVDWLRQ�6�&�5�/�
(57,&2� :3�����������

� 9ROYR�7HFKQRORJLFDO�'HYHORSPHQW� 97'� :3������������������
� (ULFVVRQ�0LFURZDYH�6\VWHPV�$%� (5,&6621� :3���������
� 7HOLD�$%� 7(/,$� :3���������
� 0L]DU�$XWRPD]LRQH�6�S�$� 0,=$5� :3������������������
� 0DJQHWL�0DUHOOL�6�S�$� 00� :3���������
� &HQWUR�5LFHUFKH�)LDW�6RFLHWj�&RQVRUWLOH�SHU�$]LRQL� &5)� :3���������
� 6HUHQLVVLPD�,QIUDFRP�6�S�$� ,1)5$&20� :3�����
� )HUURYLH�GHOOR�6WDWR�6�S�$� )6� :3�����
��� 6HUYL]L�8WHQ]D�6WUDGDOH�6�S�$� 686� :3�����
��� $60�%UHVFLD�6�S�$� $60� :3�����
��� $]LHQGD�7RULQHVH�0RELOLWD� $70� :3�����
��� 7HOHFRP�,WDOLD�0RELOH� 7,0� :3��������������
��� 5(*,2129�5HQDXOW�5HFKHUFKH� 5(*,2129� :3������������������
��� )UDQFH�7HOHFRP�±�&1(7� &1(7� :3������������
��� 6RFLpWp�SRXU�OH�'pYHORSSHPHQW�GH�O
,QQRYDWLRQ�GDQV�OHV�7UDQVSRUWV� 62',7� :3������������
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