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Spec CR Rev Phas
e 

Subject Cat Current New WG4 doc 
25.141 001  R99 Clarification of Receiver Dynamic Range requirement F 3.0.0 3.1.0 R4-000030 
25.141 002  R99 Editorial changes D 3.0.0 3.1.0 R4-000062 
25.141 003  R99 Occupied bandwidth measurement F 3.0.0 3.1.0 R4-000067 
25.141 004  R99 Clarification of "random" in relation to injected bit errors F 3.0.0 3.1.0 R4-000070 
25.141 005  R99 Test Models for transmitter B 3.0.0 3.1.0 R4-000080 
25.141 006 1 R99 Regional requirements in TS 25.104 D 3.0.0 3.1.0 R4-000299 
25.141 007  R99 Blocking test F 3.0.0 3.1.0 R4-000095 
25.141 008  R99 ACLR measurement F 3.0.0 3.1.0 R4-000093 
25.141 009  R99 Peak code domain error measurement F 3.0.0 3.1.0 R4-000094 
25.141 010  R99 Test point & set of specifications for use of external RF devices F 3.0.0 3.1.0 R4-000137 
25.141 011  R99 CR for Performance requirement in TS 25.141 F 3.0.0 3.1.0 R4-000295 
25.141 012  R99 Spectrum emission mask F 3.0.0 3.1.0 R4-000127 
25.141 013  R99 BS configurations B 3.0.0 3.1.0 R4-000246 
25.141 014  R99 Test models F 3.0.0 3.1.0 R4-000244 
25.141 015  R99 Update to Downlink Test Models F 3.0.0 3.1.0 R4-000180 
25.141 016  R99 Remove revision marks in annex A D 3.0.0 3.1.0 R4-000150 
25.141 017  R99 Format and interpretation of tests D 3.0.0 3.1.0 R4-000236 
25.141 018  R99 Modifications for system set-up's TS25.141v3.0.0 F 3.0.0 3.1.0 R4-000187 
25.141 019  R99 Intermodulation test F 3.0.0 3.1.0 R4-000128 
25.141 020  R99 Modifications for test models C 3.0.0 3.1.0 R4-000184 
25.141 021  R99 Receiver diversity C 3.0.0 3.1.0 R4-000188 
25.141 023  R99 Spectrum emission mask F 3.0.0 3.1.0 R4-000256 
25.141 024  R99 Rx spurious emissions measurement bandwidth F 3.0.0 3.1.0 R4-000130 
25.141 025  R99 Modification to the handling of measurement equipment uncertainty F 3.0.0 3.1.0 R4-000291 
25.141 026  R99 Test models F 3.0.0 3.1.0 R4-000323 
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
�* VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ �* VXSSRUW WHDP

)RU VXEPLVLRQ WR 76* 5$1 �� IRU DSSURYDO ; �RQO\ RQH ER[ VKRXOG

OLVW 76* PHHWLQJ QR� KHUH n IRU LQIRUPDWLRQ EH PDUNHG ZLWK DQ ;�
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3URSRVHG FKDQJH DIIHFWV� 86,0 0( 875$1 ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� &ODULILFDWLRQ RI 5HFHLYHU '\QDPLF 5DQJH UHTXLUHPHQW

�* :RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ;

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ D �* VSHFLILFDWLRQ
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ

5HDVRQ IRU

FKDQJH�

,Q YHUVLRQ ������ WKH 5HFHLYHU '\QDPLF 5DQJH UHTXLUHPHQW LV XQFOHDU� 7KH SURSRVHG

FRUUHFWLRQ VSHFLILHV WKDW WKH SRZHU RI WKH LQWHUIHUHQFH VKDOO EH±�� G%P PHDVXUHG LQ
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2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��� '\QDPLF UDQJH

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

5HFHLYHU G\QDPLF UDQJH LV WKH UHFHLYHU DELOLW\ WR KDQGOH D ULVH RI LQWHUIHUHQFH LQ WKH UHFHSWLRQ IUHTXHQF\ FKDQQHO� 7KH

UHFHLYHU VKDOO IXOILO D VSHFLILHG %(5 UHTXLUHPHQW IRU D VSHFLILHG VHQVLWLYLW\ GHJUDGDWLRQ RI WKH ZDQWHG VLJQDO LQ WKH

SUHVHQFH RI DQ LQWHUIHULQJ $:*1 VLJQDO LQ WKH VDPH UHFHSWLRQ IUHTXHQF\ FKDQQHO�

0LQLPXP EDQGZLGWK RI $:*1 LQWHUIHUHU VKDOO EH ��� WLPHV FKLS UDWH � ���� 0+] IRU D FKLS UDWH RI ���� 0+]�

����� &RQIRUPDQFH UHTXLUHPHQW

7KH %(5 VKDOO QRW H[FHHG ����� IRU WKH SDUDPHWHUV VSHFLILHG LQ 7DEOH ���[[��

7DEOH ��� � '\QDPLF UDQJH

3DUDPHWHU /HYHO 8QLW

'DWD UDWH ���� NESV

:DQWHG VLJQDO �5()6(16! � �� G%��� G%P

,QWHUIHULQJ $:*1

VLJQDO

��� G%P����� 0+]

����� 7HVW SXUSRVH

7KH SXUSRVH RI WKLV WHVW LV WR YHULI\ WKDW WKH %6 PHHW WKH G\QDPLF UDQJH UHTXLUHPHQW DV VSHFLILHG LQ 76������� FODXVH

����

����� 0HWKRG RI WHVW

������� ,QLWLDO FRQGLWLRQV

�� &RQQHFW WKH WHVW HTXLSPHQW DV VKRZQ LQ $QQH[ %�

�� 7HUPLQDWH WKH 5; SRUW WKDW LV QRW WHVWHG�

������� 3URFHGXUH

�� $GMXVW WKH VLJQDO JHQHUDWRU IRU WKH ZDQWHG VLJQDO WR >±�±��� G%P@

�� >$GMXVW WKH $:*1 JHQHUDWRU OHYHO WR ±�� G%P����� 0+] DQG VHW WKH IUHTXHQF\ WR WKH VDPH IUHTXHQF\ DV WKH

WHVWHG FKDQQHO�@

�� 0HDVXUH WKH %(5 IRU WKH WHVWHG VHUYLFH DQG YHULI\ WKDW LW LV EHORZ WKH VSHFLILHG OHYHO

�� 5HSHDW WKH PHDVXUHPHQW IRU WKH RWKHU 5; SRUW
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IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�
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5HOHDVH ��
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FKDQJH�

7HVW 0RGHOV DUH GHILQHG LQ VHFWLRQ ��� JOREDOO\ VR DV WR RWKHU SDUWV LQ VHFWLRQ � FDQ UHIH

WKHVH PRGHOV� $QQH[�' VKDOO EH UHPRYHG VLQFH LW LV UHGXQGDQW DIWHU DOO� $OO UHODWHG

GHVFULSWLRQV LQ VHFWLRQ �ZKLFK UHIHUV WR WKHVH WHVW PRGHOV VKRXOG EH DOVR FRUUHFWHG�

7\SRV LQ VHFWLRQ �������� ������ ����������������� ����� DQG 7DEOH ���� VKRXOG EH

FRUUHFWHG�
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2WKHU
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$OO WHVWV LQ WKLV &ODXVH VKDOO EH FRQGXFWHG RQ %DVH 6WDWLRQ ILWWHG ZLWK D IXOO FRPSOHPHQW RI 7UDQVFHLYHUV IRU WKH

FRQILJXUDWLRQ XQOHVV RWKHUZLVH VWDWHG� 7UDQVPLVVLRQ SRZHU VKDOO EH DW WKH PD[LPXP RXWSXW SRZHU XQOHVV RWKHUZLVH

VWDWHG� 0HDVXUHPHQWV VKDOO EH PDGH DW WKH %6 7[ DQWHQQD FRQQHFWRU� XQOHVV RWKHUZLVH VWDWHG�3RZHU OHYHOV DUH

H[SUHVVHG LQ G%P�

����� 7HVW 0RGHOV

7KH VHWXS RI SK\VLFDO FKDQQHOV IRU WUDQVPLWWHU WHVWV VKDOO EH DFFRUGLQJ WR RQH RI WKH WHVW PRGHOV EHORZ� $ UHIHUHQFH WR

WKH DSSOLFDEOH WDEOH LV PDGH ZLWK HDFK WHVW� 7KH PHDQ RYHUDOO RXWSXW SRZHU WR EH WUDQVPLWWHG� LV VSHFLILHG ZLWK HDFK

WHVW�

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x VSHFWUXP HPLVVLRQ PDVN

x $&/5

x VSXULRXV HPLVVLRQV

x WUDQVPLW LQWHUPRGXODWLRQ
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�� '3&+V DW �� NVSV �6) ���� GLVWULEXWHG UDQGRPO\ DFURVV WKH FRGH VSDFH� DW UDQGRP SRZHU OHYHOV DQG UDQGRP

'3&+7RIIVHWV DUH GHILQHG VR DV WR VLPXODWH D UHDOLVWLF WUDIILF VFHQDULR ZKLFK PD\ KDYH KLJK 3$5 �3HDN WR $YHUDJH

5DWLR��

&RQVLGHULQJ WKDW QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� YDULDQWV RI WKLV WHVW PRGHO FRQWDLQLQJ

�� DQG �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHVW RI WKHVH WKUHH RSWLRQV
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7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�
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WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����



� ���

��� � ����� �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

������� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

)RU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+� 7KH '3'&+ DQG '3&&+ KDYH WKH VDPH

SRZHU OHYHO� 7KH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW �� WKDW LV

UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� '3&+ VWUXFWXUH RI WKH GRZQOLQN WHVW PRGHOV
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7KH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR WKH UHOHYDQW
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7KH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��
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7KH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV FKDQQHOLVDWLRQ

FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH�

1(;7 02',),(' 6(&7,21

��� %DVH VWDWLRQ RXWSXW SRZHU

2XWSXW SRZHU� 3RXW� RI WKH EDVH VWDWLRQ LV WKH PHDQ SRZHU RI RQH FDUULHU GHOLYHUHG WR D ORDG ZLWK UHVLVWDQFH HTXDO WR WKH

QRPLQDO ORDG LPSHGDQFH RI WKH WUDQVPLWWHU� 7KH SK\VLFDO FKDQQHOV IRU WKH IROORZLQJ WHVW�V� VKDOO EH VHWXS DFFRUGLQJ WR

WKH WHVW PRGHO VSHFLILHG LQ ���������

����� %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU

0D[LPXP RXWSXW SRZHU� 3PD[� RI WKH EDVH VWDWLRQ LV WKH PHDQ SRZHU OHYHO SHU FDUULHU WKDW WKH PDQXIDFWXUHU KDV

GHFODUHG WR EH DYDLODEOH DW WKH DQWHQQD FRQQHFWRU�

������� 7HVW &RQGLWLRQV DQG PHDVXUHPHQW PHWKRG

�� &RQQHFW WKH SRZHU PHDVXULQJ HTXLSPHQW WR WKH EDVH VWDWLRQ 5) RXWSXW SRUW�

�� 6HW WKH EDVH VWDWLRQ WR WUDQVPLW D VLJQDO PRGXODWHG ZLWK D FRPELQDWLRQ RI 3&&3&+� 6&&3&+ DQG 'HGLFDWHG

3K\VLFDO &KDQQHOV VSHFLILHG DV WHVW PRGHO� LQ �������VWDWHG EHOORZ�

�� 0HDVXUH WKH PHDQ SRZHU DW WKH 5) RXWSXW SRUW RYHU D FHUWDLQ VORWV�

7KH VHWXS RI SK\VLFDO FKDQQHOV IRU WUDQVPLWWHU WHVWV VKDOO EH DFFRUGLQJ WR RQH RI WKH WHVW PRGHOV EHORZ� $ UHIHUHQFH WR

WKH DSSOLFDEOH WDEOH LV PDGH ZLWK HDFK WHVW� 7KH PHDQ RYHUDOO RXWSXW SRZHU WR EH WUDQVPLWWHG� LV VSHFLILHG ZLWK HDFK

WHVW�

��������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�VSHFWUXP HPLVVLRQ PDVN

�$&/5

�VSXULRXV HPLVVLRQV

�WUDQVPLW LQWHUPRGXODWLRQ

�PRGXODWLRQ DFFXUDF\

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

�������� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���
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7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����
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�� � �����

�� � �����

�� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�RXWSXW SRZHU G\QDPLFV

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

� � [ ����� � [ ���� ������������

����������

��������

�����

��������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�SHDN FRGH GRPDLQ HUURU

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

����� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����
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��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��������� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

)RU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+� 7KH '3'&+ DQG '3&&+ KDYH WKH VDPH

SRZHU OHYHO� 7KH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW �� WKDW LV

UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� '3&+ VWUXFWXUH RI WKH GRZQOLQN WHVW PRGHOV

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1GDWD� 17)&, 173& 1SLORW

�� �� �� ��� ��� ��� ��� �� � �� � � �

7KH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR WKH UHOHYDQW

FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH ��� EHORZ�
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7DEOH ��� )UDPH VWUXFWXUH RI '3&+

1SLORW  �

6\PERO

�

� � � �

6ORW ��
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7KH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

7KH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV FKDQQHOLVDWLRQ

FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH�
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������ &3,&+ SRZHU DFFXUDF\

��������� ,QLWLDO FRQGLWLRQV

(VWDEOLVK DSSOLFDEOH WHPSHUDWXUH DQG VXSSO\ YROWDJH� DV VSHFLILHG LQ FKDSWHU ����

&RQQHFW %6 WR FRGH GRPDLQ DQDO\VHU DV VKRZQ LQ $QQH[ %�

'LVDEOH LQQHU ORRS SRZHU FRQWURO

6HWXS %6 WUDQVPLVVLRQ DW PD[LPXP WRWDO SRZHU DV VSHFLILHG E\ WKH VXSSOLHU� &KDQQHO VHWXS VKDOO EH DFFRUGLQJ WR

����������

��������� 3URFHGXUH

:LWK WKH &RGH 'RPDLQ $QDO\VHU PHDVXUH WKH SRZHU LQ WKH 3&&3&+ DQG 3&3,&+�

5HSHDW WKH PHDVXUHPHQW IRU DOO RWKHU DSSOLFDEOH WHPSHUDWXUHV DQG VXSSO\ YROWDJHV�

������� 7HVW UHTXLUHPHQW

7KH PHDVXUHG &3,&+ SRZHU VKDOO EH ZLWKLQ r���G% RI WKH RUGHUHG DEVROXWDEVROXWH YDOXH�

1(;7 02',),(' 6(&7,21

��� )UHTXHQF\ VWDELOLW\

����� 0LQLPXP UHTXLUHPHQW

7KH PRGXODWHG FDUULHU IUHTXHQF\ RI WKH %6 VKDOO EH DFFXUDWH WR ZLWKLQ � ���� SSP330 IRU 5) IUHTXHQF\ JHQHUDWLRQ�

1(;7 02',),(' 6(&7,21

��� 2XWSXW SRZHU G\QDPLFV

3RZHU FRQWURO LV XVHG WR OLPLW WKH LQWHUIHUHQFH OHYHO� 7KH %6 WUDQVPLWWHU XVHV D TXDOLW\�EDVHG SRZHU FRQWURO RQ WKH

GRZQOLQN� 7KH SK\VLFDO FKDQQHOV IRU WKH IROORZLQJ WHVW�V� VKDOO EH VHWXS DFFRUGLQJ WR ����������

����� 7RWDO SRZHU G\QDPLF UDQJH

������� 7HVW SXUSRVH

7R YHULI\ WKDW WKH WRWDO SRZHU G\QDPLF UDQJH DV VSHFLILHG LQ 76������ FODXVH ������� 7KH WHVW LV WR HQVXUH WKDW WKH WRWDO

RXWSXW SRZHU FDQ EH UHGXFHG ZKLOH VWLOO WUDQVPLWWLQJ D VLQJOH FRGH� 7KLV LV WR HQVXUH WKDW WKH LQWHUIHUHQFH WR

QHLJKERXULQJ FHOOV LV UHGXFHG�

�(GLWRU¶V QRWH� 7KH UDWLRQDOH RI WKH UHTXLUHPHQW VKRXOG EH FODULILHG� !
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1(;7 02',),(' 6(&7,21

���2XWSXW 5) VSHFWUXP HPLVVLRQV

7KH SK\VLFDO FKDQQHOV IRU WKH IROORZLQJ WHVW�V� VKDOO EH VHWXS DFFRUGLQJ WR ����������

����� 2FFXSLHG EDQGZLGWK

������� 'HILQLWLRQ DQG DSSOLFDELOLW\

2FFXSLHG EDQGZLGWK LV D PHDVXUH RI WKH EDQGZLGWK FRQWDLQLQJ ��� RI WKH WRWDO LQWHJUDWHG SRZHU IRU WUDQVPLWWHG

VSHFWUXP DQG LV FHQWHUHG RQ WKH DVVLJQHG FKDQQHO IUHTXHQF\�

������� 0HWKRG RI WHVW

��������� ,QLWLDO FRQGLWLRQV

��� &RQQHFW WKH 0HDVXUHPHQW GHYLFH WR WKH %6 DQWHQQD FRQQHFWRU�

��� 6WDUW WUDQVPLVVLRQ RQ D VLQJOH FDUULHU DFFRUGLQJ WR WHVW PRGHO GHILQHG LQ ����������

����� 2XW RI EDQG HPLVVLRQ

��������� 7HVW FRQGLWLRQV DQG PHDVXUHPHQW PHWKRG

�� &RQQHFW PHDVXUHPHQW UHFHLYHU WR WKH EDVH VWDWLRQ 5) RXWSXW SRUW� XVLQJ DQ DWWHQXDWRU RU GLUHFWLRQDO FRXSOHU

LI QHFHVVDU\�

�� 7KH UHFHLYHU FKDUDFWHULVWLFV VKDOO EH�

0HDVXUHPHQW ILOWHU EDQGZLGWK � 'HILQHG LQ VHFWLRQ ��������

6XIILFLHQW DYHUDJLQJ WLPH WR HQVXUH ���G% HUURU DW ��� FRQILGHQFH

'HWHFWLRQ PRGH � 7UXH 506

�� 6HW WKH EDVH VWDWLRQ WR WUDQVPLW D VLJQDO PRGXODWHG LQ DFFRUGDQFH ZLWK ��������� �0RGHO ���

7RWDO SRZHU DW WKH 5) RXWSXW SRUW VKDOO EH WKH QRPLQDO SRZHU DV VSHFLILHG E\ WKH PDQXIDFWXUHU�

�� 0HDVXUH WKH SRZHU OHYHO DW WKH FDUULHU IUHTXHQF\�

����� 6SXULRXV HPLVVLRQV

������� 7HVW FDVH

7KH %6 VKDOO EH FRQILJXUHG ZLWK WUDQVPLWWHUV DFWLYH DW WKHLU PD[LPXP RXWSXW SRZHU IRU DOO WUDQVPLVVLRQ PRGHV

IRUHVHHQ E\ WKH PDQXIDFWXUHU¶V VSHFLILFDWLRQ�

6HW WKH EDVH VWDWLRQ WR WUDQVPLW D VLJQDO DV VWDWHG LQ ���������� 7RWDO SRZHU DW WKH 5) 2XWSXW SRUW VKDOO EH WKH QRPLQDO

SRZHU DV VSHFLILHG E\ WKH PDQXIDFWXUHU�

7KH WUDQVPLWWHU DQWHQQD FRQQHFWRU VKDOO EH FRQQHFWHG WR D PHDVXUHPHQW UHFHLYHU ZLWK WKH VDPH FKDUDFWHULVWLF

LPSHGDQFH� XVLQJ DQ DWWHQXDWRU RU GLUHFWLRQDO FRXSOHU LI QHFHVVDU\�

7KH GHWHFWLQJ GHYLFH VKDOO EH FRQILJXUHG ZLWK D PHDVXUHPHQW EDQGZLGWK DV VWDWHG LQ WKH WDEOHV
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1(;7 02',),(' 6(&7,21

������� &RQIRUPDQFH 5HTXLUHPHQWV

&KDSWHUV ����������������� DV WKH\ DUH LQ ������ Y������

���������� 6SXULRXV HPLVVLRQV �&DWHJRU\ $�

7KH IROORZLQJ UHTXLUHPHQWV VKDOO EH PHW LQ FDVHV ZKHUH &DWHJRU\ $ OLPLWV IRU VSXULRXV HPLVVLRQV� DV GHILQHG LQ ,78�5

5HFRPPHQGDWLRQ >�@ � DUH DSSOLHG�

����������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO EH DWWHQXDWHG E\ DW OHDVW WKH PLQLPXP UHTXLUHPHQW�

7DEOH ���� %6 0DQGDWRU\ VSXULRXV HPLVVLRQV OLPLWV� &DWHJRU\ $

%DQG 0LQLPXP DWWHQXDWLRQ

UHTXLUHPHQW

0HDVXUHPHQW

%DQGZLGWK

1RWH

�N+] ± ���N+] � N+] %DQGZLGWK DV LQ ,78

60������� V���

���N+] ± ��0+] �� N+] %DQGZLGWK DV LQ ,78

60������� V���

��0+] ± �*+] ��� N+] %DQGZLGWK DV LQ ,78

60������� V���

�*+] ± �����*+]

�� � ��ORJ3 �G%�

� 0+] 8SSHU IUHTXHQF\ DV LQ ,78

60������� V���

3  0HDQ SRZHU �:� ZKHUH 3 � ���:

���������� 6SXULRXV HPLVVLRQV �&DWHJRU\ %�

7KH IROORZLQJ UHTXLUHPHQWV VKDOO EH PHW LQ FDVHV ZKHUH &DWHJRU\ % OLPLWV IRU VSXULRXV HPLVVLRQV� DV GHILQHG LQ ,78�5

5HFRPPHQGDWLRQ >�@ � DUH DSSOLHG�

������������ 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ���� %6 0DQGDWRU\ VSXULRXV HPLVVLRQV OLPLWV� &DWHJRU\ %

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

�N+]l ���N+] ��� G%P � N+] %DQGZLGWK DV LQ ,78�5

60������� V���

���N+]l ��0+] � �� G%P �� N+] %DQGZLGWK DV LQ ,78�5

60������� V���

��0+]l �*+] ��� G%P ��� N+] %DQGZLGWK DV LQ ,78�5

60������� V���

�*+]

l

)F� ± �� 0+] RU ���� 0+]

:KLFKHYHU LV WKH KLJKHU

��� G%P � 0+] %DQGZLGWK DV LQ ,78�5

60������� V���

)F� ± �� 0+] RU ���� 0+] ��� G%P � 0+] 6SHFLILFDWLRQ PRUH
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ZKLFKHYHU LV WKH KLJKHU

l

)F� ± �� 0+] RU ���� 0+]

ZKLFKHYHU LV WKH KLJKHU

VWULQJHQW WKDQ ,78�5

60������� V���

)F� ± �� 0+] RU ���� 0+]

ZKLFKHYHU LV WKH KLJKHU

l

)F� � �� 0+] RU ���� 0+]

ZKLFKHYHU LV WKH ORZHU

��� G%P � 0+] 6SHFLILFDWLRQ PRUH

VWULQJHQW WKDQ ,78�5

60������� V���

)F� � �� 0+] RU ���� 0+]

ZKLFKHYHU LV WKH ORZHU

l

)F� � �� 0+] RU ���� 0+]

:KLFKHYHU LV WKH ORZHU

������ G%P � 0+] 6SHFLILFDWLRQ PRUH

VWULQJHQW WKDQ ,78�5

60������� V���

)F� � �� 0+] RU ���� 0+]

:KLFKHYHU LV WKH ORZHU

l

����� *+]

��� G%P � 0+] %DQGZLGWK DV LQ ,78�5

60������� V���� 8SSHU

IUHTXHQF\ DV LQ ,78�5

60������� V���

)F� � &HQWHU IUHTXHQF\ RI ILUVW FDUULHU IUHTXHQF\ XVHG�

)F� � &HQWHU IUHTXHQF\ RI ODVW FDUULHU IUHTXHQF\ XVHG�

���������� 3URWHFWLRQ RI WKH %6 UHFHLYHU

7KLV UHTXLUHPHQW PD\ EH DSSOLHG LQ RUGHU WR SUHYHQW WKH UHFHLYHU RI WKH %6 EHLQJ GHVHQVLWLVHG E\ HPLVVLRQV IURP WKH

%6 WUDQVPLWWHU ZKLFK DUH FRXSOHG EHWZHHQ WKH DQWHQQDV RI WKH %6�

>7KLV UHTXLUHPHQW DVVXPHV WKH VFHQDULR GHVFULEHG LQ >�@� )RU GLIIHUHQW VFHQDULRV� WKH PDQXIDFWXUHU PD\ GHFODUH D

GLIIHUHQW UHTXLUHPHQW�

7KLV UHTXLUHPHQW LV QRW DSSOLFDEOH WR DQWHQQD SRUWV ZKLFK DUH XVHG IRU ERWK WUDQVPLVVLRQ DQG UHFHSWLRQ �H�J� ZKLFK

KDYH DQ LQWHUQDO GXSOH[HU��

127(� ,Q WKLV FDVH� WKH PHDVXUHPHQW RI 5HIHUHQFH 6HQVLWLYLW\ ZLOO GLUHFWO\ VKRZ DQ\ GHVHQVLWLVDWLRQ RI WKH

UHFHLYHU�

������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ���� %6 6SXULRXV HPLVVLRQV OLPLWV IRU SURWHFWLRQ RI WKH %6 UHFHLYHU

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

���� ± ����0+]

)RU RSHUDWLRQ LQ

)UHTXHQF\ %DQGV GHILQHG

LQ VXE�FODXVH ������D�

��� G%P ��� N+]

��������� 0+]

)RU RSHUDWLRQ LQ

)UHTXHQF\ %DQGV GHILQHG

LQ VXE�FODXVH ������E�

��� G%P ���N+]
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���������� &R�H[LVWHQFH ZLWK *60 ���

������������� 2SHUDWLRQ LQ WKH VDPH JHRJUDSKLF DUHD

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ RI *60 ��� 06 LQ JHRJUDSKLF DUHDV LQ ZKLFK ERWK *60 ��� DQG

875$ DUH GHSOR\HG�

>7KLV UHTXLUHPHQW DVVXPHV WKH VFHQDULR GHVFULEHG LQ >�@�@ )RU GLIIHUHQW VFHQDULRV� WKH PDQXIDFWXUHU PD\ GHFODUH D

GLIIHUHQW UHTXLUHPHQW�

��������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ���� %6 6SXULRXV HPLVVLRQV OLPLWV IRU %6 LQ JHRJUDSKLF FRYHUDJH DUHD RI *60 ���

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

��� ± ��� 0+] ��� G%P ��� N+]

������������ &R�ORFDWHG EDVH VWDWLRQV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ RI *60 ��� %6 UHFHLYHUV ZKHQ *60 ��� %6 DQG 875$ %6 DUH

FR�ORFDWHG�

��������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ���� %6 6SXULRXV HPLVVLRQV OLPLWV IRU SURWHFWLRQ RI WKH %6 UHFHLYHU

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

������� 0+] ±��G%P ��� N+]

���������� &R�H[LVWHQFH ZLWK '&6 ����

������������ 2SHUDWLRQ LQ WKH VDPH JHRJUDSKLF DUHD

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ RI '&6 ���� 06 LQ JHRJUDSKLF DUHDV LQ ZKLFK ERWK '&6 ���� DQG

875$ DUH GHSOR\HG�

>7KLV UHTXLUHPHQW DVVXPHV WKH VFHQDULR GHVFULEHG LQ >�@�@ )RU GLIIHUHQW VFHQDULRV� WKH PDQXIDFWXUHU PD\ GHFODUH D

GLIIHUHQW UHTXLUHPHQW�

�������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ���� %6 6SXULRXV HPLVVLRQV OLPLWV IRU %6 LQ JHRJUDSKLF FRYHUDJH DUHD RI '&6 ����

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

���� ± ���� 0+] ��� G%P ��� N+]
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������������ &R�ORFDWHG EDVHVWDWLRQV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ RI '&6 ���� %6 UHFHLYHUV ZKHQ '&6 ���� %6 DQG 875$ %6 DUH

FR�ORFDWHG�

�������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ���� %6 6SXULRXV HPLVVLRQV OLPLWV IRU %6 FR�ORFDWHG ZLWK '&6 ���� %76

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

��������� 0+] ���G%P ��� N+]

�����������&R�H[LVWHQFH ZLWK 3+6

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ RI 3+6 LQ JHRJUDSKLF DUHDV LQ ZKLFK ERWK 3+6 DQG 875$ DUH

GHSOR\HG�

������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ���� %6 6SXULRXV HPLVVLRQV OLPLWV IRU %6 LQ JHRJUDSKLF FRYHUDJH DUHD RI 3+6

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

������ ± ������� 0+] ��� G%P ��� N+]

�����������&R�H[LVWHQFH ZLWK VHUYLFHV LQ DGMDFHQW IUHTXHQF\ EDQGV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ LQ EDQGV DGMDFHQW WR ��������� 0+]� DV GHILQHG LQ VXE�FODXVH

������D� DQG ��������� 0+]� DV GHILQHG LQ VXE�FODXVH ������E� LQ JHRJUDSKLF DUHDV LQ ZKLFK ERWK DQ DGMDFHQW EDQG

VHUYLFH DQG 875$ DUH GHSOR\HG�

������������� 0LQLPXP UHTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ����� %6 VSXULRXV HPLVVLRQV OLPLWV IRU SURWHFWLRQ RI DGMDFHQW EDQG VHUYLFHV

%DQG

�I�

0D[LPXP /HYHO 0HDVXUHPHQW

%DQGZLGWK

1RWH

��������� 0+]

)RU RSHUDWLRQ LQ IUHTXHQF\

EDQGV DV GHILQHG LQ VXE�

FODXVH ������D�

��� � ��� � �I � ���� 0+]� G%P � 0+]

��������� 0+]

)RU RSHUDWLRQ LQ IUHTXHQF\

��� � ��� � ����� 0+] � I� G%P � 0+]
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EDQGV DV GHILQHG LQ VXE�

FODXVH ������D�

��������� 0+]

)RU RSHUDWLRQ LQ IUHTXHQF\

EDQGV DV GHILQHG LQ VXE�

FODXVH ������E�

��� � ��� � �I ± ���� 0+]� G%P � 0+]

��������� 0+]

)RU RSHUDWLRQ LQ IUHTXHQF\

EDQGV DV GHILQHG LQ VXE�

FODXVH ������E�

��� ���� � ����� 0+] ± I� G%P � 0+]

�����������&R�H[LVWHQFH ZLWK 875$�7''

������������� 2SHUDWLRQ LQ WKH VDPH JHRJUDSKLF DUHD

7KLV UHTXLUHPHQW PD\ EH DSSOLHG WR JHRJUDSKLF DUHDV LQ ZKLFK ERWK 875$�7'' DQG 875$�)'' DUH GHSOR\HG�

��������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ����� %6 6SXULRXV HPLVVLRQV OLPLWV IRU %6 LQ JHRJUDSKLF FRYHUDJH DUHD RI 875$�7''

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

���� ± ���� 0+] ��� G%P � 0+]

���� ± ���� 0+] ��� G%P � 0+]

������������� &R�ORFDWHG EDVH VWDWLRQV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ RI 875$�7'' %6 UHFHLYHUV ZKHQ 875$�7'' %6 DQG 875$

)'' %6 DUH FR�ORFDWHG�

���������������� 0LQLPXP 5HTXLUHPHQW

7KH SRZHU RI DQ\ VSXULRXV HPLVVLRQ VKDOO QRW H[FHHG�

7DEOH ����� %6 6SXULRXV HPLVVLRQV OLPLWV IRU %6 FR�ORFDWHG ZLWK 875$�7''

%DQG 0D[LPXP

/HYHO

0HDVXUHPHQW

%DQGZLGWK

1RWH

���� ± ���� 0+] ±�� G%P � 0+]

���� ± ���� 0+] ±�� G%P � 0+]
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1(;7 02',),(' 6(&7,21

��� 7UDQVPLW LQWHUPRGXODWLRQ

����� &RQIRUPDQFH UHTXLUHPHQW

7KH WUDQVPLW LQWHUPRGXODWLRQ OHYHO VKDOO QRW H[FHHG WKH RXW RI EDQG HPLVVLRQ RU WKH VSXULRXV HPLVVLRQ UHTXLUHPHQWV RI

FODXVH ������ DQG ������ LQ 76 �������

����� 0HWKRG RI WHVW

����� � ,QLWLDO FRQGLWLRQV

�� 7HVW VHW XS LQ DFFRUGDQFH WR $SSHQGL[ %�

������� 3URFHGXUHV

�� *HQHUDWH WKH ZDQWHG VLJQDO LQ DFFRUGDQFH WR WHVW PRGHO �� FODXVH ��������� DW VSHFLILHG PD[LPXP %6 RXWSXW

SRZHU�

�� *HQHUDWH WKH LQWHUIHUHQFH VLJQDO ZLWK IUHTXHQF\ RIIVHW RI � 0+] UHODWLYH WR WKH ZDQWHG VLJQDO LQ DFFRUGDQFH WR WHVW

PRGHO �� FODXVH ����������

�� $GMXVW $77� VR WKH OHYHO RI WKH :&'0$ PRGXODWHG LQWHUIHUHQFH VLJQDO DW %6 LV �� G% EHORZ WKH ZDQWHG VLJQDO�

�� 3HUIRUP WKH RXW RI EDQG HPLVVLRQ WHVW DV VSHFLILHG LQ FODXVH ������

�� 3HUIRUP WKH VSXULRXV HPLVVLRQ WHVW DV VSHFLILHG LQ FODXVH ������

�� 9HULI\ WKDW WKH HPLVVLRQ OHYHO GRHV QRW H[FHHG WKH UHTXLUHG OHYHO ZLWK WKH H[FHSWLRQ RI LQWHUIHUHQFH VLJQDO

IUHTXHQFLHV�

�� 5HSHDW WKH WHVW IRU LQWHUIHUHQFH IUHTXHQF\ RII VHW RI �� 0+]�

�� 5HSHDW WKH WHVW IRU LQWHUIHUHQFH IUHTXHQF\ RII VHW RI ��� �� 0+] DQG ����� 0+]�

1(;7 02',),(' 6(&7,21

��� 7UDQVPLW PRGXODWLRQ

����� 0RGXODWLRQ $FFXUDF\

7KH PRGXODWLRQ DFFXUDF\ LV D PHDVXUH RI WKH GLIIHUHQFH EHWZHHQ WKH PHDVXUHG ZDYHIRUP DQG WKH WKHRUHWLFDO PRGXODWHG

ZDYHIRUP �WKH HUURU YHFWRU�� ,W LV WKH VTXDUH URRW RI WKH UDWLR RI WKH PHDQ HUURU YHFWRU SRZHU WR WKH PHDQ UHIHUHQFH

VLJQDO SRZHU H[SUHVVHG DV D �� 7KH PHDVXUHPHQW LQWHUYDO LV RQH SRZHU FRQWURO JURXS �WLPHVORW� � 7KH UHTXLUHPHQW LV

YDOLG RYHU WKH WRWDO SRZHU G\QDPLF UDQJH DV VSHFLIHG LQ ������ 7KH SK\VLFDO FKDQQHOV IRU WKH IROORZLQJ WHVW�V� VKDOO EH

VHWXS DFFRUGLQJ WR ����������

����� 3HDN FRGH 'RPDLQ HUURU

7KH FRGH GRPDLQ HUURU LV FRPSXWHG E\ SURMHFWLQJ WKH HUURU YHFWRU SRZHU RQWR WKH FRGH GRPDLQ DW WKH PD[LPXP

VSUHDGLQJ IDFWRU� 7KH HUURU YHFWRU IRU HDFK SRZHU FRGH LV GHILQHG DV WKH UDWLR WR WKH PHDQ SRZHU RI WKH UHIHUHQFH

ZDYHIRUP H[SUHVVHG LQ G%� 7KH SHDN FRGH GRPDLQ HUURU LV GHILQHG DV WKH PD[LPXP YDOXH IRU WKH FRGH GRPDLQ HUURU�

7KH PHDVXUHPHQW LQWHUYDO LV RQH SRZHU FRQWURO JURXS �WLPHVORW�� 7KH SK\VLFDO FKDQQHOV IRU WKH IROORZLQJ WHVW VKDOO EH

VHWXS DFFRUGLQJ WR ����������
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1(;7 02',),(' 6(&7,21

��� '\QDPLF UDQJH

����� &RQIRUPDQFH UHTXLUHPHQW

7KH %(5 VKDOO QRW H[FHHG ����� IRU WKH SDUDPHWHUV VSHFLILHG LQ 7DEOH ���[[�

7DEOH ��� � '\QDPLF UDQJH

3DUDPHWHU /HYHO 8QLW

'DWD UDWH ���� NESV

:DQWHG VLJQDO �5()6(16! � �� G% G%P

,QWHUIHULQJ $:*1

VLJQDO

��� G%P

1(;7 02',),(' 6(&7,21

$QQH[ ' �,QIRUPDWLYH�� 'RZQOLQN WHVW PRGHO

'�� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�VSHFWUXP HPLVVLRQ PDVN

�$&/5

�VSXULRXV HPLVVLRQV

�WUDQVPLW LQWHUPRGXODWLRQ

�PRGXODWLRQ DFFXUDF\

)RU WKH DERYH VHW RI PHDVXUHPHQWV LW LV DSSURSULDWH IRU WKH WHVW VLJQDO WR KDYH KLJK 3$5� 7KLV LV DFKLHYHG E\ LQFOXGLQJ

�� '3&+ DW �� NVSV �6) ���� GLVWULEXWHG UDQGRPO\ DFURVV WKH FRGH VSDFH� DW UDQGRP SRZHU OHYHOV DQG UDQGRP 7RIIVHWV

�VLPXODWLQJ D UHDOLVWLF WUDIILF VFHQDULR��

&RQVLGHULQJ WKDW QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� YDULDQWV RI WKLV WHVW PRGHO FRQWDLQLQJ

�� DQG �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHVW RI WKHVH WKUHH RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

³)UDFWLRQ RI SRZHU´ UHODWHV WR WKH PHDQ RXWSXW SRZHU RQ WKH 7; DQWHQQD LQWHUIDFH XQGHU WHVW�

7DEOH �� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+ �������� ���� LQ WRWDO 6HH 7DEOH � 6HH 7DEOH � 6HH 7DEOH �
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�6) ����

7KH SRZHU OHYHOV LQ 7DEOH � ZHUH EDVHG RQ WKH UHVXOWV IURP QHWZRUN VLPXODWLRQV� /LVWV FRQWDLQLQJ ��� �� DQG ��

SRZHU OHYHOV ZHUH FRQVWUXFWHG WR KDYH DSSUR[LPDWHO\ WKH VDPH SRZHU GLVWULEXWLRQ RI WKH VLPXODWLRQ UHVXOWV� 7KHVH

SRZHUV ZHUH WKHQ UDQGRPO\ DVVLJQHG WR WKH FKRVHQ FRGHV� $ VHW RI �� FRGHV ZDV FKRVHQ ZLWK D UDQGRP EXW HYHQ

GLVWULEXWLRQ DFURVV WKH FRGHVSDFH� 6XEVHWV RI WKH VHW RI �� ZHUH FKRVHQ IRU WKH �� DQG �� FRGH FDVHV� 7RIIVHWV ZHUH

FKRVHQ DW UDQGRP�

7DEOH �� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

��� � ����� ����� �����

��� � ����� ����� �����

��� � ���� ����� �����

� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

� � �����

� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����
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�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

��� � �����

'�� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�RXWSXW SRZHU G\QDPLFV

$ �� FRGH FKDQQHO PRGHO LV FKRVHQ EHFDXVH ZKHQ WHVWLQJ WRWDO SRZHU G\QDPLF UDQJH 3PD[��� G% OHYHO �5) SRZHU� WKLV

LV WKH PD[LPXP QXPEHU RI FKDQQHOV ZKLFK ZH FDQ JHW GRZQ WR WKH UHTXLUHG RXWSXW SRZHU OHYHO ZLWKRXW JRLQJ XQGHU

WKH 3PD[��� G% OHYHO LQ WKH FRGH GRPDLQ EDVH �ZKHQ ZH DVVXPH WKDW DOO FRGH FKDQQHOV XVH VDPH SRZHU��

7KLV FRQILJXUDWLRQ LV DOVR VXLWDEOH IRU SRZHU FRQWURO WHVW DV ZH FDQ WHVW 3PD[�� G% OHYHO �IRU RQH FRGH FKDQQHO LQ WKH

FRGH GRPDLQ� E\ UHGXFLQJ SRZHU RI WKH RWKHU FRGH FKDQQHOV WR 3PD[��� G%�

7DEOH �� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

� � [ ����� � [ ���� ������������

����������

��������

�����

'�� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

SHDN FRGH GRPDLQ HUURU�

7KH VWUXFWXUH RI WKLV WHVW PRGHO LV FKRVHQ DVVXPLQJ WKDW HUURU SRZHU LQ WKH LQDFWLYH FRGHV ZLOO EH SULPDULO\ GXH WR WKH

IROORZLQJ HIIHFWV�

�UDQGRP QRLVH � ZKLFK ZLOO FDXVH DQ HYHQ JURZWK RI HUURU SRZHU LQ DOO FRGHV�

�QRQ�OLQHDULW\ � ZKLFK ZLOO FDXVH FRGH LQWHUPRGXODWLRQ �HUURU JURZWK LQ FRGHV ZKLFK DUH WKH ELWZLVH SURGXFW RI DFWLYH

FRGHV�

�SKDVH MLWWHU � ZKLFK FDQ FDXVH �WDLOV� RI HUURU JURZWK LQ FRGHV DGMDFHQW WR DFWLYH FRGHV�
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%\ SXWWLQJ DOO WKH '3&+ LQ WKH XSSHU KDOI RI WKH FRGHVSDFH� DOO WKH HUURU GXH WR FRGH LQWHUPRGXODWLRQ ODQGV LQ WKH

ERWWRP KDOI RI WKH FRGH VSDFH� ZKHUHDV WKDW GXH WR QRLVH ODQGV HYHQO\ DFURVV WKH ZKROH VSDFH� DQG DQ\ �WDLOV� GXH WR�

H�J� SKDVH MLWWHU ZLOO EH YLVLEOH RQ WKH IHZ FRGHV LQ WKH ORZHU KDOI RI WKH FRGH VSDFH �SDUWLFXODUO\ 3,&+ ZKLFK LV

SRVLWLRQHG LQ WKH ORZHU KDOI RI WKH FRGH VSDFH ZLWK WKLV LQ PLQG�� 7KH LQWHQWLRQ LV WR PDNH SRVVLEOH D TXDOLWDWLYH

DVVHVVPHQW RI WKH UHDVRQ IRU D SRRU 3&'( UHVXOW E\ LQVSHFWLQJ WKH FRGH GRPDLQ GLVSOD\�

7DEOH �� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

����� ���� LQ WRWDO 6HH 7DEOH � 6HH 7DEOH � 6HH 7DEOH �

7KH FKDQQHOLVDWLRQ FRGHV DQG 7RIIVHWV DUH UDQGRPO\ DVVLJQHG� $V ZLWK 7HVW 0RGHO �� QRW HYHU\ EDVH VWDWLRQ

LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� D YDULDQW RI WKLV WHVW PRGHO FRQWDLQLQJ �� '3&+ DUH DOVR VSHFLILHG� 7KH

FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHU RI WKHVH WZR RSWLRQV WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW

XQGHU WHVW�

7DEOH �� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

��� � �����

��� � �����

��� � �����

��� � �����
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'�� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

,W LV SURSRVHG WKDW IRU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+�



�� ���

,W LV SURSRVHG WKDW WKH '3'&+ DQG '3&&+ KDYH WKH VDPH SRZHU OHYHO�

,W LV SURSRVHG WKDW WKH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW ��

WKDW LV UHSURGXFHG LQ 7DEOH � EHORZ�

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1'DWD

�

17)&, 173& 1SLORW

�� �� �� ��� ��� ��� ��� �� � �� � � �

,W LV SURSRVHG WKDW WKH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR

WKH UHOHYDQW FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH � EHORZ�

1SLORW  �

6\PERO

�

� � � �

6ORW ��
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,W LV SURSRVHG WKDW WKH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

,W LV SURSRVHG WKDW WKH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ

WKH SULPLWLYH WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV

FKDQQHOLVDWLRQ FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH�

'�� 5HIHUHQFHV

>�@(ULFVVRQ� � 'RZQOLQN WHVW PRGHO IRU �������� �*33 5$1 :*� 7GRF ���� ����

>�@>�@ +HZOHWW 3DFNDUG� �'RZQOLQN 0RGXODWLRQ 4XDOLW\ 0HDVXUHPHQW�� 60*� 8076 /��(* 7GRF �������



&+$1*( 5(48(67
3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 76* 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� 2FFXSLHG %DQGZLGWK 0HDVXUHPHQW

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

&XUUHQW PHDVXUHPHQW GHILQLWLRQ DQG WHVW PHWKRG DUH QRQ�VWDQGDUG�

&ODXVHV DIIHFWHG� �����

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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����� 2FFXSLHG EDQGZLGWK

������� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH RFFXSLHG EDQGZLGWK LV WKH ZLGWK RI D IUHTXHQF\ EDQG VXFK WKDW� EHORZ WKH ORZHU DQG DERYH WKH XSSHU IUHTXHQF\

OLPLWV� WKH PHDQ SRZHUV HPLWWHG DUH HDFK HTXDO WR D VSHFLILHG SHUFHQWDJH E�� RI WKH WRWDO PHDQ WUDQVPLWWHG SRZHU�

7KH YDOXH RI E�� VKRXOG EH WDNHQ DV �����

2FFXSLHG EDQGZLGWK LV D PHDVXUH RI WKH EDQGZLGWK FRQWDLQLQJ ��� RI WKH WRWDO LQWHJUDWHG SRZHU IRU WUDQVPLWWHG

VSHFWUXP DQG LV FHQWHUHG RQ WKH DVVLJQHG FKDQQHO IUHTXHQF\�

������� &RQIRUPDQFH UHTXLUHPHQWV

7KH RFFXSLHG EDQGZLGWK VKDOO EH OHVV WKDQ � 0+] EDVHG RQ D FKLS UDWH RI ���� 0FSV�

7KH UHIHUHQFH IRU WKLV UHTXLUHPHQW LV 76 ������ VXEFODXVH ������

������� 7HVW SXUSRVH

7KH RFFXSLHG EDQGZLGWK� GHILQHG LQ WKH 5DGLR 5HJXODWLRQV RI WKH ,QWHUQDWLRQDO 7HOHFRPPXQLFDWLRQ 8QLRQ ,78� LV D

XVHIXO FRQFHSW IRU VSHFLI\LQJ WKH VSHFWUDO SURSHUWLHV RI D JLYHQ HPLVVLRQ LQ WKH VLPSOHVW SRVVLEOH PDQQHU� VHH DOVR

5HFRPPHQGDWLRQ ,78�5 60������ >�@� 7KH WHVW SXUSRVH LV WR YHULI\ WKDW WKH HPLVVLRQ RI WKH %6 GRHV QRW RFFXS\ DQ

H[FHVVLYH EDQGZLGWK IRU WKH VHUYLFH WR EH SURYLGHG DQG LV� WKHUHIRUH� QRW OLNHO\ WR FUHDWH LQWHUIHUHQFH WR RWKHU XVHUV RI

WKH VSHFWUXP EH\RQG XQGXH OLPLWV�

������� 0HWKRG RI WHVW

��������� ,QLWLDO FRQGLWLRQV

��� &RQQHFW WKH 0HDVXUHPHQW GHYLFH WR WKH %6 DQWHQQD FRQQHFWRU�

��� 6WDUW WUDQVPLVVLRQ RQ D VLQJOH FDUULHU DFFRUGLQJ WR WHVW PRGHO GHILQHG LQ ����������

��������� 3URFHGXUH

���0HDVXUH WKH SRZHU RI WKH WUDQVPLWWHG VLJQDO ZLWK D PHDVXUHPHQW ILOWHU RI EDQGZLGWK �� N+] RU OHVV� 7KH

FKDUDFWHULVWLF RI WKH ILOWHU VKDOO EH DSSUR[LPDWHO\ *DXVVLDQ �W\SLFDO VSHFWUXP DQDO\]HU ILOWHU�� 7KH FHQWHU IUHTXHQF\

RI WKH ILOWHU VKDOO EH VWHSSHG LQ FRQWLJXRXV �� N+] VWHSV IURP D PLQLPXP IUHTXHQF\� ZKLFK VKDOO EH ���� ± ������

0+] EHORZ WKH DVVLJQHG FKDQQHO IUHTXHQF\ RI WKH WUDQVPLWWHG VLJQDO� XS WR D PD[LPXP IUHTXHQF\� ZKLFK VKDOO EH

���� ± ������ 0+] DERYH WKH DVVLJQHG FKDQQHO IUHTXHQF\ RI WKH WUDQVPLWWHG VLJQDO�� 7KH PHDVXUHG SRZHU VKDOO EH

UHFRUGHG IRU HDFK VWHS�

���'HWHUPLQH WKH WRWDO WUDQVPLWWHG SRZHU E\ DFFXPXODWLQJ WKH UHFRUGHG SRZHU PHDVXUHPHQWV UHVXOWV RI DOO VWHSV�

���'HWHUPLQH WKH WUDQVPLWWHG SRZHU ZLWKLQ WKH DVVLJQHG FKDQQHO EDQGZLGWK E\ DFFXPXODWLQJ WKH UHFRUGHG SRZHU

PHDVXUHPHQWV UHVXOWV RI DOO VWHSV ZLWK FHQWHU IUHTXHQFLHV IURP ���� ± ������ 0+] EHORZ WKH DVVLJQHG FKDQQHO

IUHTXHQF\ XS WR ���� ± ������ 0+] DERYH WKH DVVLJQHG FKDQQHO IUHTXHQF\�

���&DOFXODWH WKH UDWLR

WRWDO WUDQVPLWWHG SRZHU DFF� WR ��� � WUDQVPLWWHG SRZHU ZLWKLQ WKH DVVLJQHG FKDQQHO EDQGZLGWK DFF� WR ����

�� 0HDVXUH WKH VSHFWUXP RI WKH WUDQVPLWWHG VLJQDO DFURVV D VSDQ RI �� 0+]� EDVHG RQ DQ RFFXSLHG EDQGZLGWK

UHTXLUHPHQW RI � 0+]� 7KH VHOHFWHG UHVROXWLRQ EDQGZLGWK �5%:� ILOWHU RI WKH DQDO\]HU VKDOO EH �� N+] RU OHVV�

7KH VSHFWUXP VKDOO EH PHDVXUHG DW ��� RU PRUH SRLQWV DFURVV WKH PHDVXUHPHQW VSDQ�



3$*( �

�*33

1RWH WKDW WKH GHWHFWLRQ PRGH RI WKH VSHFWUXP DQDO\]HU ZLOO QRW KDYH DQ\ HIIHFW RQ WKH UHVXOW LI WKH VWDWLVWLFDO SURSHUWLHV

RI WKH RXW�RI�2%: SRZHU DUH WKH VDPH DV WKRVH RI WKH LQVLGH�2%: SRZHU� %RWK DUH H[SHFWHG WR KDYH WKH 5D\OHLJK

GLVWULEXWLRQ RI WKH DPSOLWXGH RI *DXVVLDQ QRLVH� ,Q DQ\ FDVH ZKHUH WKH VWDWLVWLFV DUH QRW WKH VDPH� WKRXJK� WKH GHWHFWLRQ

PRGH PXVW EH SRZHU UHVSRQGLQJ� 7KHUH DUH DW OHDVW WZR ZD\V WR EH SRZHU UHVSRQGLQJ� 7KH VSHFWUXP DQDO\]HU FDQ EH

VHW WR �VDPSOH� GHWHFWLRQ� ZLWK LWV YLGHR EDQGZLGWK VHWWLQJ DW OHDVW WKUHH WLPHV LWV 5%: VHWWLQJ� 2U WKH DQDO\]HU PD\ EH

VHW WR UHVSRQG WR WKH DYHUDJH RI WKH SRZHU �URRW�PHDQ�VTXDUH RI WKH YROWDJH� DFURVV WKH PHDVXUHPHQW FHOO�

�� &RPSXWH WKH WRWDO RI WKH SRZHU� 3�� �LQ SRZHU XQLWV� QRW GHFLEHO XQLWV� RI DOO WKH PHDVXUHPHQW FHOOV LQ WKH

PHDVXUHPHQW VSDQ� &RPSXWH 3�� WKH SRZHU RXWVLGH WKH RFFXSLHG EDQGZLGWK RQ HDFK VLGH� 3� LV KDOI RI WKH WRWDO

SRZHU RXWVLGH WKH EDQGZLGWK� 3� LV KDOI RI ����� � �RFFXSLHG SHUFHQWDJH�� RI 3�� )RU WKH RFFXSLHG SHUFHQWDJH RI

���� 3� LV ����� WLPHV 3��

�� 'HWHUPLQH WKH ORZHVW IUHTXHQF\� I�� IRU ZKLFK WKH VXP RI DOO SRZHU LQ WKH PHDVXUHPHQW FHOOV IURP WKH EHJLQQLQJ

RI WKH VSDQ WR I� H[FHHGV 3��

�� 'HWHUPLQH WKH KLJKHVW IUHTXHQF\� I�� IRU ZKLFK WKH VXP RI DOO SRZHU LQ WKH PHDVXUHPHQW FHOOV IURP WKH HQG RI WKH

VSDQ WR I� H[FHHGV 3��

�� &RPSXWH WKH RFFXSLHG EDQGZLGWK DV I� � I��

������� 7HVW UHTXLUHPHQWV

7KH UDWLR EDQGZLGWK FDOFXODWHG LQ VWHS ���� RI VXEFODXVH ��������� VKDOO EH ���� RU JUHDWHUOHVV WKDQ � 0+]�



&+$1*( 5(48(67
3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 76* 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� &ODULILFDWLRQ RI �UDQGRP� LQ UHODWLRQ WR LQMHFWHG ELW HUURUV

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7UXH UDQGRPQHVV LV XQQHFHVVDU\ DQG GLIILFXOW WR LPSOHPHQW�

&ODXVHV DIIHFWHG� ������ �����

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��� 9HULILFDWLRQ RI WKH LQWHUQDO %(5 FDOFXODWLRQ

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

%DVH 6WDWLRQ 6\VWHP ZLWK LQWHUQDO %(5 FDOFXODWLRQ FDQ V\QFKURQL]H LW
V UHFHLYHU WR NQRZQ SVHXGR�UDQGRP GDWD

VHTXHQFH DQG FDOFXODWHV ELW HUURU UDWLR IURP WKH UHFHLYHG GDWD� 7KLV WHVW LV SHUIRUPHG RQO\ LI %DVH 6WDWLRQ 6\VWHP KDV

WKLV NLQG RI IHDWXUH� $OO GDWD UDWH
V ZKLFK DUH XVHG LQ 5; FRQIRUPDQFH WHVWLQJ VKDOO EH XVHG LQ YHULILFDWLRQ WHVW� 7KLV

WHVW LV SHUIRUPHG E\ IHHGLQJ PHDVXUHPHQW VLJQDO ZLWK NQRZQ %(5 WR WKH LQSXW RI WKH UHFHLYHU� /RFDWLRQV RI WKH

HUURUQHXV ELWV VKDOO EH UDQGRPO\ GLVWULEXWHG ZLWKLQ D IUDPH� (UURQHXV ELWV VKDOO EH LQVHUWHG WR WKH GDWD ELW VWUHDP DV

VKRZQ LQ )LJ� ����

��� 9HULILFDWLRQ RI WKH LQWHUQDO %/(5 FDOFXODWLRQ

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

%DVH 6WDWLRQ 6\VWHP ZLWK LQWHUQDO %/(5 FDOFXODWHV EORFN HUURU UDWH IURP WKH &5& EORFNV RI WKH UHFHLYHG� 7KLV WHVW LV

SHUIRUPHG RQO\ LI %DVH 6WDWLRQ 6\VWHP KDV WKLV NLQG RI IHDWXUH� $OO GDWD UDWHV ZKLFK DUH XVHG LQ 6HFWLRQ �

3HUIRUPDQFH UHTXLUHPHQW WHVWLQJ VKDOO EH XVHG LQ YHULILFDWLRQ WHVWLQJ� 7KLV WHVW LV SHUIRUPHG E\ IHHGLQJ PHDVXUHPHQW

VLJQDO ZLWK NQRZQ %/(5 WR WKH LQSXW RI WKH UHFHLYHU� /RFDWLRQV RI WKH HUURUQHXV EORFNV VKDOO EH UDQGRPO\ GLVWULEXWHG

ZLWKLQ D IUDPH� (UURQHXV EORFNV VKDOO EH LQVHUWHG LQWR WKH 8/ VLJQDO DV VKRZQ LQ )LJ� ����
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&+$1*( 5(48(67
3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1�� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

/LVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH

n
IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� �������

6XEMHFW� 7HVW 0RGHOV IRU WUDQVPLWWHU

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH ; 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7HVW 0RGHOV IRU WUDQVPLWWHU WHVWLQJGHILQHV FRGH SRZHUV DV QRPLQDO YDOXHV� 7ROHUDQFH

IRU WKHVH YDOXHV VKRXOG EH GHILQHG�

&ODXVHV DIIHFWHG� ���������� ���������

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

$IIHFWHG� 2WKHU *60 FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��������� 7HVW 0RGHO �

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

��� � ����� ����� �����

��� � ����� ����� �����

��� � ���� ����� �����

� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

�� � ����� �����

��� � ����� �����

��� � ����� �����

��� � ����� �����

� � �����

� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����

�� � �����
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1RWH� 7KH ILJXUHV IRU FRGH SRZHU DUH QRPLQDO DQG KDYH WROHUDQFH RI �� G%�

��������� 7HVW 0RGHO �

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�
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1RWH� 7KH ILJXUHV IRU FRGH SRZHU DUH QRPLQDO DQG KDYH WROHUDQFH RI �� G%�
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���

U�
�* VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ �* VXSSRUW WHDP

)RU VXEPLVLRQ WR 76* 5$1 �� IRU DSSURYDO ; �RQO\ RQH ER[ VKRXOG

OLVW 76* PHHWLQJ QR� KHUH n IRU LQIRUPDWLRQ EH PDUNHG ZLWK DQ ;�

)RUP� �* &5 FRYHU VKHHW� YHUVLRQ ��� 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ��*&5)�[[�UWI

3URSRVHG FKDQJH DIIHFWV� 86,0 0( 875$1 ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� 5HJLRQDO UHTXLUHPHQWV LQ 76 ������

�* :RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ;

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ D �* VSHFLILFDWLRQ
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ

5HDVRQ IRU

FKDQJH�

6HYHUDO UHTXLUHPHQWV LQ76 ������ ZLOO EH DSSOLHG UHJLRQDOO\� VLQFH WKH\ GHSHQG RQ

UHJLRQDO UHJXODWRU\ UHTXLUHPHQWV RU RQ FR�H[LVWHQFH ZLWK V\VWHPV WKDW DUH GHSOR\HG

UHJLRQDOO\� 7KH SURSRVHG WH[W IRU WKH ³*HQHUDO´ VHFWLRQ FODULILHV WKLV�

$ UHJLRQDO UHTXLUHPHQW LV DOVR DGGHG IRU &ODXVH �

&ODXVHV DIIHFWHG� �� ���� �������

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV ; o /LVW RI &5V� &5 �������[[[ DWWDFKHG

DIIHFWHG� 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�



3$*( � �* 76 ������ 9����� ���������

�*33 �

�� *HQHUDO WHVW FRQGLWLRQV DQG GHFODUDWLRQV

7KH UHTXLUHPHQWV RI WKLV FODXVH DSSO\ WR DOO WHVWV LQ WKLV 76� ZKHQ DSSOLFDEOH�

0DQ\ RI WKH WHVWV LQ WKLV 76 PHDVXUH D SDUDPHWHU UHODWLYH WR D YDOXH ZKLFK LV QRW IXOO\ VSHFLILHG LQ WKH

875$ VSHFLILFDWLRQV� )RU WKHVH WHVWV� WKH FRQIRUPDQFH UHTXLUHPHQW LV GHWHUPLQHG UHODWLYH WR D QRPLQDO YDOXH VSHFLILHG

E\ WKH PDQXIDFWXUHU�

&HUWDLQ IXQFWLRQV RI D %6 DUH RSWLRQDO LQ WKH 875$ VSHFLILFDWLRQV� 6RPH UHTXLUHPHQWV IRU WKH %6 PD\ EH UHJLRQDO DV

OLVWHG LQ 6HFWLRQ ����

:KHQ VSHFLILHG LQ D WHVW� WKH PDQXIDFWXUHU VKDOO GHFODUH WKH QRPLQDO YDOXH RI D SDUDPHWHU� RU ZKHWKHU DQ RSWLRQ LV

VXSSRUWHG�
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��� 5HJLRQDO UHTXLUHPHQWV

6RPH UHTXLUHPHQWV LQ 76 ������ PD\ RQO\ DSSO\ LQ FHUWDLQ UHJLRQV� 7DEOH ��� OLVWV DOO UHTXLUHPHQWV WKDW PD\ EH

DSSOLHG GLIIHUHQWO\ LQ GLIIHUHQW UHJLRQV�

7DEOH ���� /LVW RI UHJLRQDO UHTXLUHPHQWV�

&ODXVH

QXPEHU

5HTXLUHPHQW &RPPHQWV

����� )UHTXHQF\ EDQGV 6RPH EDQGV PD\ EH DSSOLHG UHJLRQDOO\�

����� 7[�5[ )UHTXHQF\ 6HSDUDWLRQ 7KH UHTXLUHPHQW LV DSSOLHG DFFRUGLQJ WR ZKDW

IUHTXHQF\ EDQGV LQ &ODXVH ��� WKDW DUH VXSSRUWHG

E\ WKH %6�

������� %DVH VWDWLRQ RXWSXW SRZHU ,Q FHUWDLQ UHJLRQV� WKH PLQLPXP UHTXLUHPHQW IRU

QRUPDO FRQGLWLRQV PD\ DSSO\ DOVR IRU VRPH

FRQGLWLRQV RXWVLGH WKH UDQJHV GHILQHG IRU WKH

1RUPDO WHVW HQYLURQPHQW LQ &ODXVH ������

������� 6SHFWUXP HPLVVLRQ PDVN 7KH PDVN VSHFLILHG PD\ EH PDQGDWRU\ LQ FHUWDLQ

UHJLRQV� ,Q RWKHU UHJLRQV WKLV PDVN PD\ QRW EH

DSSOLHG�

������� 6SXULRXV HPLVVLRQV �&DWHJRU\ $� 7KHVH UHTXLUHPHQWV VKDOO EH PHW LQ FDVHV ZKHUH

&DWHJRU\ $ OLPLWV IRU VSXULRXV HPLVVLRQV� DV

GHILQHG LQ ,78�5 5HFRPPHQGDWLRQ 60������ >�@�

DUH DSSOLHG�

������� 6SXULRXV HPLVVLRQV �&DWHJRU\ %� 7KHVH UHTXLUHPHQWV VKDOO EH PHW LQ FDVHV ZKHUH

&DWHJRU\ % OLPLWV IRU VSXULRXV HPLVVLRQV� DV

GHILQHG LQ ,78�5 5HFRPPHQGDWLRQ 60������ >�@�

DUH DSSOLHG�

��������� &R�H[LVWHQFH ZLWK *60��� ±

2SHUDWLRQ LQ WKH VDPH JHRJUDSKLF

DUHD

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ

RI *60 ��� 06 LQ JHRJUDSKLF DUHDV LQ ZKLFK ERWK

*60 ��� DQG 875$ DUH GHSOR\HG�

��������� &R�H[LVWHQFH ZLWK *60��� ±

&R�ORFDWHG EDVH VWDWLRQV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ

RI *60 ��� %76 UHFHLYHUV ZKHQ *60 ��� %76

DQG 875$ %6 DUH FR�ORFDWHG�

��������� &R�H[LVWHQFH ZLWK '&6���� ±

2SHUDWLRQ LQ WKH VDPH JHRJUDSKLF

DUHD

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ

RI '&6 ���� 06 LQ JHRJUDSKLF DUHDV LQ ZKLFK

ERWK '&6 ���� DQG 875$ DUH GHSOR\HG�

��������� &R�H[LVWHQFH ZLWK '&6���� ±

&R�ORFDWHG EDVH VWDWLRQV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ

RI '&6 ���� %76 UHFHLYHUV ZKHQ '&6 ���� %76

DQG 875$ %6 DUH FR�ORFDWHG�

�������� &R�H[LVWHQFH ZLWK 3+6 7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ

RI 3+6 LQ JHRJUDSKLF DUHDV LQ ZKLFK ERWK 3+6 DQG

875$ DUH GHSOR\HG�

�������� &R��H[LVWHQFH ZLWK VHUYLFHV LQ

DGMDFHQW IUHTXHQF\ EDQGV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ

LQ EDQGV DGMDFHQW WR ��������� 0+]� DV GHILQHG LQ

VXE�FODXVH ����D� DQG ��������� 0+]� DV GHILQHG

LQ VXE�FODXVH ����E� LQ JHRJUDSKLF DUHDV LQ ZKLFK

ERWK DQ DGMDFHQW EDQG VHUYLFH DQG 875$ DUH
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GHSOR\HG�

���������� &R�H[LVWHQFH ZLWK 875$ 7'' ±

2SHUDWLRQ LQ WKH VDPH JHRJUDSKLF

DUHD

7KLV UHTXLUHPHQW PD\ EH DSSOLHG WR JHRJUDSKLF

DUHDV LQ ZKLFK ERWK 875$�7'' DQG 875$�)''

DUH GHSOR\HG�

���������� &R�H[LVWHQFH ZLWK 875$ 7'' ±

&R�ORFDWHG EDVH VWDWLRQV

7KLV UHTXLUHPHQW PD\ EH DSSOLHG IRU WKH SURWHFWLRQ

RI 875$�7'' %6 UHFHLYHUV ZKHQ 875$�7'' %6

DQG 875$ )'' %6 DUH FR�ORFDWHG�

��� %ORFNLQJ FKDUDFWHULVWLF 7KH UHTXLUHPHQW LV DSSOLHG DFFRUGLQJ WR ZKDW

IUHTXHQF\ EDQGV LQ &ODXVH ��� WKDW DUH VXSSRUWHG

E\ WKH %6�
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������� 0LQLPXP UHTXLUHPHQW

,Q QRUPDO FRQGLWLRQV� WKH %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU VKDOO UHPDLQ ZLWKLQ �� G% DQG ±� G% RI WKH

PDQXIDFWXUHU¶V UDWHG SRZHU�

,Q H[WUHPH FRQGLWLRQV� WKH %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU VKDOO UHPDLQ ZLWKLQ ���� G% DQG ±��� G% RI WKH

PDQXIDFWXUHU¶V UDWHG SRZHU�

,Q FHUWDLQ UHJLRQV� WKH PLQLPXP UHTXLUHPHQW IRU QRUPDO FRQGLWLRQV PD\ DSSO\ DOVR IRU VRPH FRQGLWLRQV RXWVLGH WKH

UDQJHV GHILQHG IRU WKH 1RUPDO WHVW HQYLURQPHQW LQ &ODXVH ������
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
�* VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ �* VXSSRUW WHDP

)RU VXEPLVLRQ WR 76* 5$1 �� IRU DSSURYDO ; �RQO\ RQH ER[ VKRXOG

OLVW 76* PHHWLQJ QR� KHUH n IRU LQIRUPDWLRQ EH PDUNHG ZLWK DQ ;�

)RUP� �* &5 FRYHU VKHHW� YHUVLRQ ��� 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ��*&5)�[[�UWI

3URSRVHG FKDQJH DIIHFWV� 86,0 0( 875$1 ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� &5 RQ %ORFNLQJ WHVW

�* :RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ;

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ D �* VSHFLILFDWLRQ
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ

5HDVRQ IRU

FKDQJH�

3UHYLRXV WHVW XQFOHDU DQG FRQWDLQV UHIHUHQFHV WR QRQ H[LVWLQJ WHVWV�

7KH WH[W �5()6(16! ��� G% LV UHSODFHG ZLWK±�� G%P

&ODXVHV DIIHFWHG� ���

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��� %ORFNLQJ FKDUDFWHULVWLFV

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH EORFNLQJ FKDUDFWHULVWLFV LV D PHDVXUH RI WKH UHFHLYHU DELOLW\ WR UHFHLYH D ZDQWHG VLJQDO DW LV DVVLJQHG FKDQQHO

IUHTXHQF\ LQ WKH SUHVHQFH RI DQ XQZDQWHG LQWHUIHUHU RQ IUHTXHQFLHV RWKHU WKDQ WKRVH RI WKH VSXULRXV UHVSRQVH RU WKH

DGMDFHQW FKDQQHOV�� ZLWKRXW WKLV XQZDQWHG LQSXW VLJQDO FDXVLQJ D GHJUDGDWLRQ RI WKH SHUIRUPDQFH RI WKH UHFHLYHU

EH\RQG D VSHFLILHG OLPLW� 7KH EORFNLQJ SHUIRUPDQFH VKDOO DSSO\ DW DOO IUHTXHQFLHV DV VSHFLILHG LQ WKH WDEOH EHORZ����

XVLQJ D �0+] VWHS VL]H� 7HVW FRQGLWLRQV DQG PHDVXUHPHQW PHWKRG

7KH UHTXLUHPHQWV LQ WKLV VXEFODXVH VKDOO DSSO\ WR EDVH VWDWLRQV LQWHQGHG IRU JHQHUDO�SXUSRVH DSSOLFDWLRQV�

����� &RQIRUPDQFH UHTXLUHPHQWV

��� &RQQHFW WKH %6 WR D PRELOH VWDWLRQ VLPXODWRU DQG D 6LJQDO JHQHUDWRU�

��� 'LVDEOH 7UDQVPLWWHU SRZHU FRQWURO �73&� IXQFWLRQ�

��� $GMXVW WKH PRELOH VWDWLRQ VLPXODWRU WR D OHYHO �G% DERYH WKH VSHFLILHG UHTXLUHG UHIHUHQFH VHQVLWLYLW\ OHYHO�

��� $GMXVW WKH 6LJQDO JHQHUDWRU OHYHO WR WKH DSSURSULDWH OHYHO IRU WKH %6 XQGHU WHVW�

���7KH VLJQDO JHQHUDWRU VKDOO QRZ EH VZHSW RYHU WKH VSHFLILHG IUHTXHQF\ EDQG ZLWK D GHILQHG LQFUHPHQW�

���7KH %6 VKDOO VDWLVI\ WKH �[��
��

%(5 UHTXLUHPHQW IRU DOO VLJQDO JHQHUDWRU IUHTXHQFLHV DERYH�

127(� 7KH WHVW SURFHGXUH DV GHILQHG LQ VWHSV ��� DQG ��� UHTXHVWV WR FDUU\ RXW PRUH WKDQ >�����@ %(5

PHDVXUHPHQWV� 7R UHGXFH WKH WLPH QHHGHG IRU WKHVH PHDVXUHPHQWV� LW PD\ EH DSSURSULDWH WR FRQGXFW WKH

WHVW LQ WZR SKDVHV� 'XULQJ SKDVH �� %(5 PHDVXUHPHQWV DUH PDGH RQ DOO FHQWHU IUHTXHQFLHV RI WKH

LQWHUIHULQJ VLJQDO DV UHTXHVWHG EXW ZLWK D UHGXFHG FRQILGHQFH OHYHO� ZLWK WKH DLP WR LGHQWLI\ WKRVH

IUHTXHQFLHV ZKLFK UHTXLUH PRUH GHWDLOHG LQYHVWLJDWLRQ� ,Q SKDVH �� GHWDLOHG PHDVXUHPHQWV DUH PDGH RQO\

DW WKRVH FULWLFDO IUHTXHQFLHV LGHQWLILHG EHIRUH� DSSO\LQJ WKH UHTXLUHG FRQILGHQFH OHYHO�

�(GLWRU¶V QRWH� 7KH DERYH 127( LV WDNHQ IURP SURSRVDO IRU 7'' VSHFLILFDWLRQ �5��������� 3UHFLVH SDUDPHWHUV IRU

WKLV ��SKDVH PHDVXUHPHQW VKDOO EH VSHFLILHG� !

����� 0LQLPXP UHTXLUHPHQW

7KH VWDWLF UHIHUHQFH SHUIRUPDQFH DV VSHFLILHG LQ FODXVH ����� VKRXOG EH PHW ZLWK D ZDQWHG DQG DQ LQWHUIHULQJ VLJQDO

FRXSOHG WR %6 DQWHQQD LQSXW XVLQJ WKH IROORZLQJ SDUDPHWHUV�

7KH %(5 VKDOO QRW H[FHHG ����� IRU WKH SDUDPHWHUV VSHFLILHG LQ WDEOH ���

7DEOH ��� �D� %ORFNLQJ FKDUDFWHULVWLFV IRU RSHUDWLRQ LQ IUHTXHQF\ EDQGV LQ VXE�FODXVH ������D�

&HQWHU )UHTXHQF\ RI

,QWHUIHULQJ 6LJQDO

,QWHUIHULQJ

6LJQDO /HYHO

:DQWHG 6LJQDO /HYHO 0LQLPXP 2IIVHW RI

,QWHUIHULQJ 6LJQDO

7\SH RI ,QWHUIHULQJ 6LJQDO

���� ± ���� 0+] ��� G%P �5()6(16! � � G%

±��� G%P

�� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

���� ± ���� 0+]

���� ± ���� 0+]

��� G%P �5()6(16! � � G%

±��� G%P

�� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

� 0+] ����� 0+]� ��� G%P �5()6(16! � � G%

±��� G%P

�
&: FDUULHU
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DQG

���� 0+] ± �����

0+]

±��� G%P

7DEOH ����E� � %ORFNLQJ SHUIRUPDQFH UHTXLUHPHQW IRU RSHUDWLRQ LQ IUHTXHQF\ EDQGV LQ VXE�FODXVH

������E�

&HQWHU )UHTXHQF\ RI

,QWHUIHULQJ 6LJQDO

,QWHUIHULQJ

6LJQDO /HYHO

:DQWHG 6LJQDO /HYHO 0LQLPXP 2IIVHW RI

,QWHUIHULQJ 6LJQDO

7\SH RI ,QWHUIHULQJ 6LJQDO

���� ± ���� 0+] � �� G%P �5()6(16! � �G%

���� G%P

�� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

���� ± ���� 0+]

���� ± ���� 0+]

��� G%P �5()6(16! � �G%

���� G%P

�� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

� 0+] ± ���� 0+]

���� 0+] ± �����

0+]

��� G%P �5()6(16! � �G%

���� G%P

�
&: FDUULHU

����� 7HVW SXUSRVH

7KH WHVW VWUHVVHV WKH DELOLW\ RI WKH %6 UHFHLYHU WR ZLWKVWDQG KLJK�OHYHO LQWHUIHUHQFH IURP XQZDQWHG VLJQDOV DW IUHTXHQF\

RIIVHWV RI �� 0+] RU PRUH� ZLWKRXW XQGXH GHJUDGDWLRQ RI LWV VHQVLWLYLW\�

����� 0HWKRG RI WHVW

������� ,QLWLDO FRQGLWLRQV

��� &RQQHFW :&'0$ VLJQDO JHQHUDWRU DW WKH DVVLJQHG FKDQQHO IUHTXHQF\ RI WKH ZDQWHG VLJQDO DQG D VLJQDO JHQHUDWRU

WR WKH DQWHQQD FRQQHFWRU RI RQH 5[ SRUW�

��� 7HUPLQDWH DQ\ RWKHU 5[ SRUW QRW XQGHU WHVW�

��� 7UDQVPLWW D VLJQDO IURP WKH :&'0$ VLJQDO JHQHUDWRU WR WKH %6� 7KH FKDUDFWHULVWLFV RI WKH VLJQDO VKDOO EH VHW

DFFRUGLQJ WR WKH 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO ����� NELW�V� VSHFLILHG LQ $QQH[ $����� 7KH OHYHO RI WKH :&'0$

VLJQDO PHDVXUHG DW WKH %6 DQWHQQD FRQQHFWRU VKDOO EH VHW WR WKH OHYHO VSHFLILHG LQ VXEFODXVH ������

������� 3URFHGXUH

��� 6HW WKH VLJQDO JHQHUDWRU WR SURGXFH DQ LQWHUIHULQJ VLJQDO DW D IUHTXHQF\ RIIVHW )XZ IURP WKH DVVLJQHG FKDQQHO

IUHTXHQF\ RI WKH ZDQWHG VLJQDO ZKLFK LV JLYHQ E\

)XZ  r �Q [ � 0+]��

ZKHUH Q VKDOO EH LQFUHDVHG LQ LQWHJHU VWHSV IURP Q  �� XS WR VXFK D YDOXH WKDW WKH FHQWHU IUHTXHQF\ RI WKH

LQWHUIHULQJ VLJQDO FRYHUV WKH UDQJH IURP � 0+] WR ����� *+]� 7KH LQWHUIHULQJ VLJQDO OHYHO PHDVXUHG DW WKH DQWHQQD

FRQQHFWRU VKDOO EH VHW LQ GHSHQGHQF\ RI LWV FHQWHU IUHTXHQF\� DV VSHFLILHG LQ WDEOH �������� 7KH W\SH RI WKH

LQWHUIHULQJ VLJQDO LV HLWKHU HTXLYDOHQW WR D FRQWLQXRXV :&'0$ VLJQDO ZLWK RQH FRGH RI FKLS IUHTXHQF\ ����

0FKLS�V� ILOWHUHG E\ DQ 55& WUDQVPLW SXOVH�VKDSLQJ ILOWHU ZLWK UROO�RII D  ����� RU D &: VLJQDO� VHH WDEOH ��������

��� 0HDVXUH WKH %(5 RI WKH ZDQWHG VLJQDO DW WKH %6 UHFHLYHU�
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127(� 7KH WHVW SURFHGXUH DV GHILQHG LQ VWHSV ��� DQG ��� UHTXHVWV WR FDUU\ RXW PRUH WKDQ ����� %(5

PHDVXUHPHQWV� 7R UHGXFH WKH WLPH QHHGHG IRU WKHVH PHDVXUHPHQWV� LW PD\ EH DSSURSULDWH WR FRQGXFW WKH

WHVW LQ WZR SKDVHV� 'XULQJ SKDVH �� %(5 PHDVXUHPHQWV DUH PDGH RQ DOO FHQWHU IUHTXHQFLHV RI WKH

LQWHUIHULQJ VLJQDO DV UHTXHVWHG EXW ZLWK D UHGXFHG FRQILGHQFH OHYHO� ZLWK WKH DLP WR LGHQWLI\ WKRVH

IUHTXHQFLHV ZKLFK UHTXLUH PRUH GHWDLOHG LQYHVWLJDWLRQ� ,Q SKDVH �� GHWDLOHG PHDVXUHPHQWV DUH PDGH RQO\

DW WKRVH FULWLFDO IUHTXHQFLHV LGHQWLILHG EHIRUH� DSSO\LQJ WKH UHTXLUHG FRQILGHQFH OHYHO�

��� ,QWHUFKDQJH WKH FRQQHFWLRQV RI WKH %6 5[ SRUWV DQG UHSHDW WKH PHDVXUHPHQWV DFFRUGLQJ WR VWHSV ��� WR ����

�(GLWRU¶V QRWH� 7KH DERYH 127( LV WDNHQ IURP SURSRVDO IRU 7'' VSHFLILFDWLRQ �5��������� 3UHFLVH SDUDPHWHUV IRU

WKLV ��SKDVH PHDVXUHPHQW VKDOO EH VSHFLILHG� !

����� 7HVW UHTXLUHPHQWV

,Q DOO PHDVXUHPHQWV PDGH DFFRUGLQJ WR VXEFODXVH �������� WKH %(5 VKDOO QRW H[FHHG ������
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 76* 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� $&/5 PHDVXUHPHQW

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7R GHILQH $&/5 PHDVXUHPHQW PRUH H[DFWO\

&ODXVHV DIIHFWHG� ��������

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUHVSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��� d 'I � ��� 0+] 3 � �� � ����'I � ����

G%P

�� N+]
�

��� d 'I � ��� 0+] 3 � �� G%P � 0+]
�

��� d 'I d 'IPD[ 0+] 3 � �� G%P � 0+]
�

7DEOH ����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU 3 � ��

G%P

)UHTXHQF\ RIIVHW 'I 0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] ��� G%P �� N+]
�

��� d 'I � ��� 0+] ��� � ����'I � ���� G%P �� N+]
�

��� d 'I � ��� 0+] ��� G%P � 0+]
�

��� d 'I d 'IPD[ 0+] ��� G%P � 0+]
�

1RWHV�

�� 7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D �� N+] ILOWHU DUH ����� 0+] DQG ����� 0+]�

�� 7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D � 0+] ILOWHU DUH � 0+] DQG �'IPD[ ± ���

N+]�

������� $GMDFHQW &KDQQHO /HDNDJH SRZHU 5DWLR �$&/5�

��������� 'HILQLWLRQ DQG DSSOLFDELOLW\

$GMDFHQW &KDQQHO /HDNDJH SRZHU 5DWLR �$&/5� LV WKH UDWLR RI WKH WUDQVPLWWHG SRZHU WR WKH SRZHU

PHDVXUHG DIWHU D UHFHLYHU ILOWHU LQ WKH DGMDFHQW FKDQQHO�V�� %RWK WKH WUDQVPLWWHG SRZHU DQG WKH

UHFHLYHG SRZHU DUH PHDVXUHG WKURXJK D PDWFKHG ILOWHU �5RRW 5DLVHG &RVLQH DQG UROO�RII ����� ZLWK D

QRLVH SRZHU EDQGZLGWK HTXDO WR WKH FKLS UDWH� 7KH UHTXLUHPHQWV VKDOO DSSO\ ZKDWHYHU WKH W\SH RI

WUDQVPLWWHU FRQVLGHUHG �VLQJOH FDUULHU RU PXOWL�FDUULHU�� ,W DSSOLHV IRU DOO WUDQVPLVVLRQ PRGHV IRUHVHHQ

E\ WKH PDQXIDFWXUHU¶V VSHFLILFDWLRQ�

��������� 7HVW FRQGLWLRQV DQG PHDVXUHPHQWV PHWKRG

��������� &RQIRUPDQFH UHTXLUHPHQW

7DEOH ���� %6 $&/5

%6 FKDQQHO RIIVHW EHORZ

WKH ILUVW RU DERYH WKH ODVW

FDUULHU IUHTXHQF\ XVHG

$&/5 OLPLW

� 0+] �� G%

�� 0+] �� G%

��������� 7HVW SXUSRVH

7R YHULI\ WKDW WKH DGMDFHQW FKDQQHO OHDNDJH SRZHU UDWLR UHTXLUHPHQW VKDOO EH PHW DV VSHFLILHG LQ

FODXVH ����������

��������� 0HWKRG RI WHVW

����������� ,QLWLDO FRQGLWLRQV

�� &RQQHFW PHDVXUHPHQW GHYLFH UHFHLYHU WR WKH EDVH VWDWLRQ 5) RXWSXW SRUW DV VKRZQ LQ

$QQH[ %� XVLQJ DQ DWWHQXDWRU RU GLUHFWLRQDO FRXSOHU LI QHFHVVDU\�

�� 7KH PHDVXUHPHQW GHYLFH UHFHLYHU FKDUDFWHULVWLFV VKDOO EH�

0HDVXUHPHQW ILOWHUEDQGZLGWK � 'HILQHG LQ VHFWLRQ ��������
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6XIILFLHQW DYHUDJLQJ WLPH WR HQVXUH ���G% HUURU DW ��� FRQILGHQFH

'HWHFWLRQ PRGH � 7UXH 506 YROWDJH RU WUXH DYHUDJH SRZHU�

�� 6HW WKH EDVH VWDWLRQ WR WUDQVPLW D VLJQDO PRGXODWHG LQ DFFRUGDQFH ZLWK ������� 7HVW PRGHO

� ��������� �0RGHO �� � 7RWDO SRZHU DW WKH 5) RXWSXW SRUW VKDOO EH WKH PD[LPXP RXWSXW

QRPLQDO SRZHU DV VSHFLILHG E\ WKH PDQXIDFWXUHU�

�� 6HW FDUULHU IUHTXHQF\ ZLWKLQ WKH IUHTXHQF\ EDQG VXSSRUWHG E\ %6� 0LQLPXP FDUULHU

VSDFLQJ VKDOO EH � 0+] DQG PD[LPXP FDUULHU VSDFLQJ VKDOO EH VSHFLILHG E\ PDQXIDFWXUHU�

�� 0HDVXUH WKH SRZHU OHYHO DW WKH FDUULHU IUHTXHQF\�

����������� 3URFHGXUH

�� 0HDVXUH $GMDFHQW FKDQQHO OHDNDJH SRZHU UDWLR IRU � 0+] DQG �� 0+] RIIVHWV ERWK VLGH RI

FKDQQHO IUHTXHQF\� ,Q PXOWLSOH FDUULHU FDVH RQO\ RIIVHW IUHTXHQFLHV EHORZ WKH ORZHVW DQG

DERYH WKH KLJKHVW FDUULHU IUHTXHQF\ XVHG VKDOO EH PHDVXUHG�

�� $OO 5) FKDQQHO FRQILJXUDWLRQV VXSSRUWHG E\ %6 VKDOO EH YHULILHG�

��������� 7HVW UHTXLUHPHQW

$GMDFHQW FKDQQHO OHDNDJH SRZHU UDWLR UHTXLUHPHQW VKDOO EH PHW DV VSHFLILHG LQ FODXVH ����������

��������� 0LQLPXP UHTXLUHPHQW

7DEOH ���� %6 $&/5

%6 FKDQQHO RIIVHW EHORZ

WKH ILUVW RU DERYH WKH ODVW

FDUULHU IUHTXHQF\ XVHG

$&/5 OLPLW

� 0+] �� G%

�� 0+] �� G%

1RWH� ,Q RUGHU WR HQVXUH WKDW VZLWFKLQJ WUDQVLHQWV GXH WR WKH VORWWHG PRGH GR QRW GHJUDGH WKH

$&/5 YDOXH WKH UHIHUHQFH PHDVXUHPHQWV FRQGLWLRQV DUH DQ LWHP IRU IXUWKHU VWXG\�
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SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 76* 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� 3HDN FRGH GRPDLQ HUURU PHDVXUHPHQW

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RIIHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7R GHILQH SHDN FRGH GRPDLQ HUURU PHDVXUHPHQW PRUH H[DFWO\

&ODXVHV DIIHFWHG� ������

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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����� 3HDN FRGH GRPDLQ HUURU

������� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH FRGH GRPDLQ HUURU LV FRPSXWHG E\ SURMHFWLQJ WKH HUURU YHFWRU SRZHU RQWR WKH FRGH GRPDLQ DW WKH PD[LPXP

VSUHDGLQJ IDFWRU� 7KH HUURU YHFWRU IRU HDFK SRZHU FRGH LV GHILQHG DV WKH UDWLR WR WKH PHDQ SRZHU RI WKH UHIHUHQFH

ZDYHIRUP H[SUHVVHG LQ G%� 7KH SHDN FRGH GRPDLQ HUURU LV GHILQHG DV WKH PD[LPXP YDOXH IRU WKH FRGH GRPDLQ HUURU�

7KH PHDVXUHPHQW LQWHUYDO LV RQH SRZHU FRQWURO JURXS �WLPHVORW�� 7KH SK\VLFDO FKDQQHOV IRU WKH IROORZLQJ WHVW VKDOO EH

VHWXS DFFRUGLQJ WR ����������

������� 0LQLPXP UHTXLUHPHQW

������� &RQIRUPDQFH UHTXLUHPHQW

7KH SHDN FRGH GRPDLQ HUURU VKDOO QRW H[FHHG > ��� @ G%

������� 7HVW SXUSRVH

7R YHULI\ WKDW WKH SHDN FRGH GRPDLQ HUURU UHTXLUHPHQW VKDOO PHW DV VSHFLILHG LQ FODXVH ������� �

������� 0HWKRG RI WHVW

��������� ,QLWLDO FRQGLWLRQV

�� &RQQHFW WKH PHDVXUHPHQW HTXLSPHQW WR WKH %6 DQWHQQD FRQQHFWRU DV VKRZQ LQ $QQH[ %�

�� &KDQQHO FRQILJXUDWLRQ GHILQHG LQ FODXVH ������� 7HVW PRGHO � VKDOO EH XVHG�

�� 6HW %6 IUHTXHQF\

�� 6WDUW %6 WUDQVPLVVLRQ

��������� 3URFHGXUH

�� 6HW SRZHU DV GHILQHG LQ FODXVH ������� 7HVW PRGHO � IRU HDFK FRGH FKDQQHO�

�� 0HDVXUH 3HDN FRGH GRPDLQ HUURU

������� 7HVW UHTXLUHPHQW

3HDN FRGH GRPDLQ HUURU UHTXLUHPHQW VKDOO PHW UHTXLUHPHQW DV VSHFLILHG LQ FODXVH �������
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
�* VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ �* VXSSRUW WHDP

)RU VXEPLVLRQ WR 76* 5$1 �� IRU DSSURYDO ; �RQO\ RQH ER[ VKRXOG

OLVW 76* PHHWLQJ QR� KHUH n IRU LQIRUPDWLRQ EH PDUNHG ZLWK DQ ;�

)RUP� �* &5 FRYHU VKHHW� YHUVLRQ ��� 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ��*&5)�[[�UWI

3URSRVHG FKDQJH DIIHFWV� 86,0 0( 875$1 ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� &ODULILFDWLRQ RQ WKH WHVWSRLQW DQG WKH VHW RI VSHFLILFDWLRQV WR EH FRQVLGHUHG LQ FDVH RI XVH

RI 5) GHYLFHV H[WHUQDO WR WKH %6�

�* :RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ;

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ D �* VSHFLILFDWLRQ
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ

5HDVRQ IRU

FKDQJH�

7KH SXUSRVH RI WKDW FRQWULEXWLRQ LV WR FODULI\ WKH WHVW SRLQW WR EH FRQVLGHUHG IRU WK

FRPSOLDQFH WHVWV ZKHQ 5) DSSDUDWXVHV RXWVLGHRI WKH %6 DUH XVHG �L�H� D PDVWKHDG

SRZHU DPSOLILHU RU D ORZ QRLVH DPSOLILHU H[WHUQDO WR WKH %6 FDELQHW��

&ODXVHV DIIHFWHG� ��� 	 ���

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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� 7UDQVPLWWHU

��� *HQHUDO

$OO WHVWV LQ WKLV &ODXVHVKDOO EH FRQGXFWHG RQ %DVH 6WDWLRQ ILWWHG ZLWK D IXOOFRPSOHPHQW RI 7UDQVFHLYHUV IRU WKH

FRQILJXUDWLRQ XQOHVV RWKHUZLVH VWDWHG� 7UDQVPLVVLRQ SRZHU VKDOO EH DW WKH PD[LPXP RXWSXW SRZHU XQOHVV

RWKHUZLVH VWDWHG� 0HDVXUHPHQWV VKDOO EH PDGH DW WKH %6 7[ DQWHQQD FRQQHFWRU� XQOHVV RWKHUZLVH VWDWHG

8QOHVV RWKHUZLVH VWDWHG� DOO WHVWV LQ WKLV FODXVH VKDOO EH SHUIRUPHG DW WKH %6 DQWHQQD FRQQHFWRU �WHVW SRUW $�

ZLWK D IXOO FRPSOHPHQW RI WUDQVFHLYHUV IRU WKH FRQILJXUDWLRQ LQ QRUPDO RSHUDWLQJ FRQGLWLRQV� ,I DQ\ H[WHUQDO

DSSDUDWXV VXFK DV D 7; DPSOLILHU� D GLSOH[HU� D ILOWHU RU WKH FRPELQDWLRQ RI VXFK GHYLFHV LV XVHG�WKH WHVWV

DFFRUGLQJ WR FODXVHV ����� DQG�RU ������ GHSHQGLQJ RQ WKH GHYLFH DGGHG� VKDOO EH SHUIRUPHG WR HQVXUH WKDW WKH

UHTXLUHPHQWV DUH PHW DW WHVW SRUW %�

%6

FDELQHW

7HVW SRUW $ 7HVW SRUW %

([WHUQDO

GLSOH[HU

RU

7; ILOWHU

�LI DQ\�

([WHUQDO

3$

�LI DQ\�

7RZDUGV

DQWHQQD FRQQHFWRU

�

)LJXUH �� 7UDQVPLWWHU WHVW SRUWV

3RZHU OHYHOV DUH H[SUHVVHG LQ G%P�



3$*( �� 76 ������ Y��������������

�*33

� 5HFHLYHU FKDUDFWHULVWLFV

��� *HQHUDO

$OO WHVWV XQOHVV RWKHUZLVH VWDWHG LQ WKLV VXEFODXVHVKDOO EH FRQGXFWHG RQ %DVH 6WDWLRQ 6\VWHPV ILWWHG ZLWK D IXOO

FRPSOHPHQW RI 7UDQVFHLYHUVIRU WKH FRQILJXUDWLRQ� 0HDVXUHPHQWV VKDOO LQFOXGH DQ\ 5; PXOWLFRXSOHU�

�8QOHVV RWKHUZLVH VWDWHG� DOO WHVWV LQ WKLV FODXVH VKDOO EH SHUIRUPHG DW WKH %6 DQWHQQD FRQQHFWRU �WHVW SRUW $�

ZLWK D IXOO FRPSOHPHQW RI WUDQVFHLYHUV IRU WKH FRQILJXUDWLRQ LQ QRUPDO RSHUDWLQJ FRQGLWLRQV� ,I DQ\ H[WHUQDO

DSSDUDWXV VXFK DV D 5; DPSOLILHU� D GLSOH[HU� D ILOWHU RU WKH FRPELQDWLRQ RI VXFK GHYLFHV LV XVHG�WKH WHVWV

DFFRUGLQJ WR FODXVHV ����� DQG�RU ������ GHSHQGLQJ RQ WKH GHYLFH DGGHG� VKDOO EH SHUIRUPHG WR HQVXUH WKDW WKH

UHTXLUHPHQWV DUH PHW DW WHVW SRUW %�

%6

FDELQHW

7HVW SRUW $ 7HVW SRUW %

([WHUQDO

GLSOH[HU

RU

5; ILOWHU

�LI DQ\�

([WHUQDO

/1$

�LI DQ\�

)URP

DQWHQQD FRQQHFWRU

�

)LJXUH �� 5HFHLYHU WHVW SRUWV

7KH WHVWV LQ 6HFWLRQ � DVVXPH WKDW WKH UHFHLYHU LV QRW HTXLSSHG ZLWK GLYHUVLW\� )RU UHFHLYHUV ZLWK GLYHUVLW\�

XQOHVV RWKHUZLVH VWDWHG� WHVWV VKDOO EH SHUIRUPHG E\ DSSO\LQJ WKH VSHFLILHG VLJQDOV WR RQH RI WKH UHFHLYHU LQSXWV�

DQG WHUPLQDWLQJ RU GLVDEOLQJ WKH RWKHU�V�� 7KH WHVWV DQG UHTXLUHPHQWV DUH RWKHUZLVH XQFKDQJHG�

,Q DOO WKH UHOHYDQW VXEFODXVHV LQ WKLV FODXVHDOO %LW (UURU 5DWLR �%(5�� 5HVLGXDO %(5 �5%(5� DQG %ORFN (UURU

5DWLR �%/(5� PHDVXUHPHQWV VKDOO EH FDUULHG RXW DFFRUGLQJ WR WKH JHQHUDO UXOHV IRU VWDWLVWLFDO WHVWLQJ LQ

DQQH[$�

,I H[WHUQDO %(5 PHDVXUHPHQW LV QRW XVHG WKHQ WKH LQWHUQDO %(5 FDOFXODWLRQ VKDOO EH XVHG LQVWHDG� :KHQ

LQWHUQDO %(5 FDOFXODWLRQ LV XVHG� WKH UHTXLUHPHQWV RI WKH YHULILFDWLRQ WHVW DFFRUGLQJ WR ��� VKDOO EH PHW LQ

DGYDQFH�
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SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�
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%/(5 FDOFXODWLRQ LV XVHG� WKH UHTXLUHPHQWV RI WKH YHULILFDWLRQ WHVW DFFRUGLQJ WR ��� VKDOO EH PHW LQ DGYDQFH�

3HUIRUPDQFH UHTXLUHPHQWV DUH VSHFLILHG IRU D QXPEHU RI WHVW HQYLURQPHQWV DQG PXOWL�SDWK FKDQQHO FODVVHV�

7KH UHTXLUHPHQWV RQO\ DSSO\ WR WKRVH PHDVXUHPHQW FKDQQHOV WKDW DUH VXSSRUWHG E\ WKH EDVH VWDWLRQ�

7KH UHTXLUHPHQWV RQO\ DSSO\ WR D EDVH VWDWLRQ ZLWK GXDO UHFHLYHU DQWHQQD GLYHUVLW\� 7KH UHTXLUHG (E�1� VKDOO EH DSSOLHG

VHSDUDWHO\ DW HDFK DQWHQQD SRUW�

�(GLWRU¶V QRWH� 7KH IROORZLQJ VHFWLRQV DUH WDNHQ IURP FRUUHVSRQGHQW VHFWLRQV LQ 76������� 2QO\ UHTXLUHPHQWV DUH

VSHFLILHG DW WKH PRPHQW� 7HVW PHWKRG WR EH VSHFLILHG� !

��� 'HPRGXODWLRQ LQ VWDWLF SURSDJDWLRQ FRQGLWLRQV

����� ����� 'HPRGXODWLRQ RI '&+

������� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH SHUIRUPDQFH UHTXLUHPHQW RI '&+ LQ VWDWLF SURSDJDWLRQ FRQGLWLRQV LV GHWHUPLQHG E\ WKH PD[LPXP %ORFN (UURU
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WKH PHDVXUHPHQW FKDQQHOV VXSSRUWHG E\ WKH EDVH VWDWLRQ�

7KH UHTXLUHPHQW LQ WKLV VXEFODXVH VKDOO DSSO\ WR EDVH VWDWLRQV LQWHQGHG IRU JHQHUDO�SXUSRVH DSSOLFDWLRQV

�������� 0LQLPXP &RQIRUPDQFH UHTXLUHPHQW

7KH %/(5 VKRXOG QRW H[FHHG WKH OLPLW IRU WKH (E�1� VSHFLILHG LQ 7DEOH ����

7DEOH ���� 3HUIRUPDQFH UHTXLUHPHQWV LQ $:*1 FKDQQHO�
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QRW H[FHHGLQJ D VSHFLILHG OLPLW�
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��� $GMXVW WKH HTXLSPHQW VR WKDW UHTXLUHG (E�12 VSHFLILHG LQ WDEOH ��� LV DFKLHYHG�

��� )RU HDFK RI WKH GDWD UDWHV LQ WDEOH ��� DSSOLFDEOH IRU WKH EDVH VWDWLRQ� PHDVXUH WKH %/(5

������� 7HVW UHTXLUHPHQWV

7KH %/(5 PHDVXUHG DFFRUGLQJ WR VXEFODXVH ��������� VKDOO QRW H[FHHG WKH OLPLWV VSHFLILHG LQ WDEOH ���

��� 'HPRGXODWLRQ RI '&+ LQ PXOWLSDWK IDGLQJ FRQGLWLRQV

����� ����� 0XOWLSDWK IDGLQJ &DVH �

������� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH SHUIRUPDQFH UHTXLUHPHQW RI '&+ LQ PXOWLSDWK IDGLQJ &DVH � LV GHWHUPLQHG E\ WKH PD[LPXP %ORFN (UURU 5DWLR

�%/(5 � DOORZHG ZKHQ WKH UHFHLYHU LQSXW VLJQDO LV DW D VSHFLILHG (E�1� OLPLW� 7KH %/(5 LV FDOFXODWHG IRU HDFK RI WKH

PHDVXUHPHQW FKDQQHOV VXSSRUWHG E\ WKH EDVH VWDWLRQ�
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�������� 0LQLPXP &RQIRUPDQFH UHTXLUHPHQW
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��� )RU HDFK RI WKH GDWD UDWHV LQ WDEOH ��� DSSOLFDEOH IRU WKH EDVH VWDWLRQ� PHDVXUH WKH %/(5

������� 7HVW UHTXLUHPHQWV

7KH %/(5 PHDVXUHG DFFRUGLQJ WR VXEFODXVH ��������� VKDOO QRW H[FHHG WKH OLPLWV VSHFLILHG LQ WDEOH ���

����� ����� 0XOWLSDWK IDGLQJ &DVH �

������� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH SHUIRUPDQFH UHTXLUHPHQW RI '&+ LQ PXOWLSDWK IDGLQJ &DVH � LV GHWHUPLQHG E\ WKH PD[LPXP %ORFN (UURU 5DWH

�%/(5 � DOORZHG ZKHQ WKH UHFHLYHU LQSXW VLJQDO LV DW D VSHFLILHG (E�1� OLPLW� 7KH %/(5 LV FDOFXODWHG IRU HDFK RI WKH

PHDVXUHPHQW FKDQQHOV VXSSRUWHG E\ WKH EDVH VWDWLRQ�

7KH UHTXLUHPHQW LQ WKLV VXEFODXVH VKDOO DSSO\ WR EDVH VWDWLRQV LQWHQGHG IRU JHQHUDO SXUSRVH DSSOLFDWLRQV

�������� 0LQLPXP &RQIRUPDQFH UHTXLUHPHQW

7KH %/(5 VKRXOG QRW H[FHHG WKH OLPLW IRU WKH (E�1� VSHFLILHG LQ 7DEOH ����
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7KH WHVW VKDOO YHULI\ WKH UHFHLYHUV DELOLW\ WR UHFHLYH WKH WHVW VLJQDO XQGHU VORZ IDGLQJ SURSDJDWLRQ FRQGLWLRQV ZLWK D

%/(5 QRW H[FHHGLQJ D VSHFLILHG OLPLW�
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��� )RU HDFK RI WKH GDWD UDWHV LQ WDEOH ��� DSSOLFDEOH IRU WKH EDVH VWDWLRQ� PHDVXUH WKH %/(5

������� 7HVW UHTXLUHPHQWV

7KH %/(5 PHDVXUHG DFFRUGLQJ WR VXEFODXVH ��������� VKDOO QRW H[FHHG WKH OLPLWV VSHFLILHG LQ WDEOH ���

����� 0XOWLSDWK IDGLQJ &DVH �

������� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH SHUIRUPDQFH UHTXLUHPHQW RI '&+ LQ PXOWLSDWK IDGLQJ &DVH � LV GHWHUPLQHG E\ WKH PD[LPXP %ORFN (UURU 5DWLR

�%/(5 � DOORZHG ZKHQ WKH UHFHLYHU LQSXW VLJQDO LV DW D VSHFLILHG (E�1� OLPLW� 7KH %/(5 LV FDOFXODWHG IRU HDFK RI WKH

PHDVXUHPHQW FKDQQHOV VXSSRUWHG E\ WKH EDVH VWDWLRQ�

7KH UHTXLUHPHQW LQ WKLV VXEFODXVH VKDOO DSSO\ WR EDVH VWDWLRQV LQWHQGHG IRU JHQHUDO SXUSRVH DSSOLFDWLRQV

�������� 0LQLPXP &RQIRUPDQFH UHTXLUHPHQW

7KH %/(5 VKRXOG QRW H[FHHG WKH OLPLW IRU WKH (E�1� VSHFLILHG LQ 7DEOH ����

7DEOH ���� 3HUIRUPDQFH UHTXLUHPHQWV LQ PXOWLSDWK &DVH � FKDQQHO�

0HDVXUHPHQW FKDQQHO 5HTXLUHG (E�1�

%/(5 � ��
��

5HTXLUHG (E�1�

%/(5 � ��
��

5HTXLUHG (E�1�

%/(5 � ��
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���� NESV Q�D ��� G% ��� G%
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��� NESV ��� G% ��� G% ��� G%

��� NESV ��� G% ��� G% ��� G%

7KH UHIHUHQFH IRU WKLV UHTXLUHPHQW LV 76 ������ VXEFDOXVH �������

������� 7HVW 3XUSRVH

7KH WHVW VKDOO YHULI\ WKH UHFHLYHUV DELOLW\ WR UHFHLYH WKH WHVW VLJQDO XQGHU IDVW IDGLQJ SURSDJDWLRQ FRQGLWLRQV ZLWK D

%/(5 QRW H[FHHGLQJ D VSHFLILHG OLPLW�
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����� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH SHUIRUPDQFH UHTXLUHPHQW RI '&+ LQ PRYLQJ SURSDJDWLRQ FRQGLWLRQV LV GHWHUPLQHG E\ WKH PD[LPXP %ORFN (UURU

5DWLR �%/(5 � DOORZHG ZKHQ WKH UHFHLYHU LQSXW VLJQDO LV DW D VSHFLILHG (E�1� OLPLW� 7KH %/(5 LV FDOFXODWHG IRU HDFK

RI WKH PHDVXUHPHQW FKDQQHOV VXSSRUWHG E\ WKH EDVH VWDWLRQ�

7KH UHTXLUHPHQW LQ WKLV VXEFODXVH VKDOO DSSO\ WR EDVH VWDWLRQV LQWHQGHG IRU JHQHUDO�SXUSRVH DSSOLFDWLRQV

������ 0LQLPXP &RQIRUPDQFH UHTXLUHPHQW
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7KH WHVW VKDOO YHULI\ WKH UHFHLYHU¶V DELOLW\ WR UHFHLYH DQG WUDFN WKH WHVW VLJQDO ZLWK D %/(5 QRW H[FHHGLQJ WKH VSHFLILHG
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H[FHHGLQJ WKH VSHFLILHG OLPLW�
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������� 0HWKRG RI WHVW

��������� ,QLWLDO FRQGLWLRQV

��� &RQQHFW WKH %6 WHVWHU JHQHUDWLQJ WKH ZDQWHG VLJQDO� PXOWLSDWK IDGLQJ VLPXODWRUV DQG $:*1 JHQHUDWRUV WR ERWK

%6 DQWHQQD FRQQHFWRUV IRU GLYHUVLW\ UHFHSWLRQ YLD D FRPELQLQJ QHWZRUN DV VKRZQ LQ $QQH[ ;

��������� 3URFHGXUH

��� $GMXVW WKH $:*1 JHQHUDWRU WR ±�� G%P����� 0+]

��� 7KH FKDUDFWHULVWLFV RI WKH ZDQWHG VLJQDO VKDOO EH FRQILJXUHG DFFRUGLQJ WR WKH FRUUHVSRQGLQJ 8/ UHIHUHQFH

PHDVXUHPHQW FKDQQHO GHILQHG LQ $QQH[ $�

��� 7KH PXOWLSDWK IDGLQJ HPXODWRUV VKDOO EH FRQILJXUHG DFFRUGLQJ WR WKH FRUUHVSRQGLQJ FKDQQHO PRGHO GHILQHG LQ

DQQH[ ;

��� $GMXVW WKH HTXLSPHQW VR WKDW UHTXLUHG (E�12 VSHFLILHG LQ WDEOH ��� LV DFKLHYHG�

��� )RU HDFK RI WKH GDWD UDWHV LQ WDEOH ��� DSSOLFDEOH IRU WKH EDVH VWDWLRQ� PHDVXUH WKH %/(5

������� 7HVW UHTXLUHPHQWV

7KH %/(5 PHDVXUHG DFFRUGLQJ WR VXEFODXVH ��������� VKDOO QRW H[FHHG WKH OLPLWV VSHFLILHG LQ WDEOH ���

��� 9HULILFDWLRQ RI WKH LQWHUQDO %/(5 FDOFXODWLRQ

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

%DVH 6WDWLRQ 6\VWHP ZLWK LQWHUQDO %/(5 FDOFXODWHV EORFN HUURU UDWH IURP WKH &5& EORFNV RI WKH UHFHLYHG� 7KLV WHVW LV

SHUIRUPHG RQO\ LI %DVH 6WDWLRQ 6\VWHP KDV WKLV NLQG RI IHDWXUH� $OO GDWD UDWHV ZKLFK DUH XVHG LQ 6HFWLRQ �

3HUIRUPDQFH UHTXLUHPHQW WHVWLQJ VKDOO EH XVHG LQ YHULILFDWLRQ WHVWLQJ� 7KLV WHVW LV SHUIRUPHG E\ IHHGLQJ PHDVXUHPHQW

VLJQDO ZLWK NQRZQ %/(5 WR WKH LQSXW RI WKH UHFHLYHU� /RFDWLRQV RI WKH HUURUQHXV EORFNV VKDOO EH UDQGRP� (UURQHXV

EORFNV VKDOO EH LQVHUWHG LQWR WKH 8/ VLJQDO DV VKRZQ LQ )LJ� ����

&5& HUURU

LQVHUWLRQ

&5&

DWWDFKPHQW

7U%N FRQFDWHQDWLRQ�

&RGH EORFN VHJPHQW�

&KDQQHO

FRGLQJ

5DGLR IUDPH

HTXDOLVDWLRQ
�VW LQWHUOHDYLQJ

5DGLR IUDPH

VHJPHQWDWLRQ
5DWH PDWFKLQJ

7U&+

PXOWLSOH[LQJ

3K\VLFDO

FKDQQHO

VHJPHQWDWLRQ

3K\VLFDO

FKDQQHO

PDSSLQJ

�QG LQWHUOHDYLQJ

,QIRUPDWLRQ

GDWD

3K&+

)LJXUH ��� %/(5 LQVHUWLRQ WR WKH RXWSXW GDWD

����� &RQIRUPDQFH UHTXLUHPHQW

%/(5 LQGLFDWHG E\ WKH %DVH 6WDWLRQ 6\VWHP VKDOO EH ZLWKLQ �>���@ RI WKH %/(5 JHQHUDWHG E\ WKH 5) VLJQDO VRXUFH�

0HDVXUHPHQW VKDOO EH UHSHDWHG IRU HDFK VLJQDO UDWH DV VSHFLILHG LQ 7DEOH ����

7DEOH ���

7UDQVSRUW FKDQQHO FRPELQDWLRQ 'DWD UDWH %/(5
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'3&+ ���� NESV %/(5 ����

'3&+ �� NESV %/(5 ����

'3&+ ��� NESV %/(5 ����

'3&+ ��� NESV %/(5 ����

'3&+ ���� NESV %/(5 ����

1RWH� �� WLPHV ODUJHU %/(5 JHQHUDWRU LV XVHG WR JHW D JRRG FRQILGHQFH�

����� 7HVW SXUSRVH

7R YHULI\ WKDW WKH LQWHUQDO %/(5 FDOFXODWLRQ DFFXUDF\ VKDOO PHW UHTXLUHPHQWV IRU FRQIRUPDQFH WHVWLQJ�

����� 0HWKRG RI WHVW

������� ,QLWLDO FRQGLWLRQV

��� &RQQHFW WKH %6 WHVWHU JHQHUDWLQJ WKH ZDQWHG VLJQDO WR ERWK %6 DQWHQQD FRQQHFWRUV IRU GLYHUVLW\ UHFHSWLRQ YLD D

FRPELQLQJ QHWZRUN DV VKRZQ LQ $QQH[ %&RQQHFW %6 5; DQWHQQD FRQQHFWRU WR WKH 5) VLJQDO VRXUFH RU 8(

VLPXODWRU DV VKRZQ LQ $QQH[ %

��� 6HW FRUUHFW VLJQDO VRXUFH SDUDPHWHUV DV VSHFLILHG LQ 7DEOH ������

7DEOH ���

3DUDPHWHU /HYHO�VWDWXV 8QLW

8/ VLJQDO OHYHO 5HI�VHQV � �� G% G%P����� 0+]

'DWD VHTXHQFH 31�

������� ������� 3URFHGXUH

��� 7KH FKDUDFWHULVWLFV RI WKH ZDQWHG VLJQDO VKDOO EH FRQILJXUHG DFFRUGLQJ WR WKH FRUUHVSRQGLQJ 8/ UHIHUHQFH

PHDVXUHPHQW FKDQQHO GHILQHG LQ $QQH[ $�

��� 7KH %/(5 LQVHUWLRQ WR WKH ZDQWHG VLJQDO VKDOO EH FRQILJXUHG DFFRUGLQJ WR WKH FRUUHVSRQGLQJ GDWD UDWH LQ WDEOH ���

��� $GMXVW WKH %6 WHVWHU VR WKDW WKH UHTXLUHG 8/ VLJQDO OHYHO VSHFLILHG LQ WDEOH ��� LV DFKLHYHG�

)RU HDFK RI WKH GDWD UDWHV LQ WDEOH ��� DSSOLFDEOH IRU WKH EDVH VWDWLRQ� PHDVXUH WKH %/(5 DW OHDVW RYHU ����� EORFNV�

���0HDVXUH WKH %/(5 RI UHFHLYHG VLJQDO IURP 5) VLJQDO VRXUFH RU 8( VLPXODWRU WR %6 DQWHQQD FRQQHFWRU

���%/(5 FDOFXODWLRQ VKDOO EH GRQH DW OHDVW RYHU ����� EORFNV

������ 5HSHDW WHVW IRU DOO UHTXLUHG GDWD UDWHV

����� 7HVW UHTXLUHPHQW

%/(5 LQGLFDWHG E\ WKH %DVH 6WDWLRQ 6\VWHP VKDOO EH ZLWKLQ UHTXLUHPHQW DV VSHFLILHG LQ FODXVH ������
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%���� 5HFHLYHU VSXULRXV HPLVVLRQ

)LJ� %��� 0HDVXULQJ V\VWHP 6HWXS IRU 5HFHLYHU VSXULRXV HPLVVLRQ

)LJ� %��� )XQFWLRQDO 6HWXS IRU 'HPRGXODWLRQ LQ VWDWLF FRQGLWLRQV

0HDVXUHPHQW

UHFHLYHU

7;

QRWFK

%6

7;�5;$

5;%

7HUPLQDWRU

5; $

5; %

%DVH 6WDWLRQ

XQGHU WHVW

%6 WHVWHU

$:*1

*HQHUDWRU

$:*1

*HQHUDWRU
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)LJ� %��� )XQFWLRQDO 6HWXS IRU 'HPRGXODWLRQ RI '&+ LQ PXOWLSDWK IDGLQJ FRQGLWLRQV

)LJ� %��� )XQFWLRQDO 6HWXS IRU 9HULILFDWLRQ RI WKH LQWHUQDO %/(5 FDOFXODWLRQ

5; $

5; %

%DVH 6WDWLRQ

XQGHU WHVW

%6 WHVWHU

&KDQQHO

6LPXODWR

&KDQQHO

6LPXODWR

$:*1

*HQHUDWRU

$:*1

*HQHUDWRU

%6 WHVWHU

5; $

5; %

%DVH 6WDWLRQ

XQGHU WHVW
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$QQH[ ; �QRUPDWLYH�� 3URSDJDWLRQ FRQGLWLRQV

6WDWLF SURSDJDWLRQ FRQGLWLRQ

7KH SURSDJDWLRQ IRU WKH VWDWLF SHUIRUPDQFH PHDVXUHPHQW LV DQ $GGLWLYH :KLWH *DXVVLDQ 1RLVH �$:*1� HQYLURQPHQW�

1R IDGLQJ RU PXOWL�SDWKV H[LVW IRU WKLV SURSDJDWLRQ PRGHO�

;�� 0XOWL�SDWK IDGLQJ SURSDJDWLRQ FRQGLWLRQV

7DEOH;�� VKRZV SURSDJDWLRQ FRQGLWLRQV WKDW DUH XVHG IRU WKH SHUIRUPDQFH PHDVXUHPHQWV LQ PXOWL�SDWK IDGLQJ

HQYLURQPHQW� $OO WDSV KDYH FODVVLFDO 'RSSOHU VSHFWUXP�

7DEOH;��� 3URSDJDWLRQ &RQGLWLRQV IRU 0XOWL SDWK )DGLQJ (QYLURQPHQWV

&DVH �� VSHHG �NP�K &DVH �� VSHHG � NP�K &DVH �� ��� NP�K

5HODWLYH

'HOD\ >QV@

$YHUDJH

3RZHU >G%@

5HODWLYH 'HOD\

>QV@

$YHUDJH 3RZHU

>G%@

5HODWLYH

'HOD\ >QV@

$YHUDJH

3RZHU >G%@

� � � � � �

��� ��� ��� � ��� ��

����� � ��� ��

��� ��

;�� 0RYLQJ SURSDJDWLRQ FRQGLWLRQV

7KH G\QDPLF SURSDJDWLRQ FRQGLWLRQV IRU WKH WHVW RI WKH EDVHEDQG SHUIRUPDQFH DUH QRQ IDGLQJ FKDQQHO PRGHOV ZLWK WZR

WDSV� 7KH PRYLQJ SURSDJDWLRQ FRQGLWLRQ KDV WZR WDS� RQH VWDWLF� 3DWK�� DQG RQH PRYLQJ� 3DWK�� 7KH WLPH GLIIHUHQFH

EHWZHHQ WKH WZR SDWKV LV DFFRUGLQJ (TXDWLRQ �;���� 7KH WDSV KDYH HTXDO VWUHQJWKV DQG HTXDO SKDVHV�

W �

3 �

' W

3 �

W �  
)LJXUH ;�� 7KH PRYLQJ SURSDJDWLRQ FRQGLWLRQV
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§ �'�� ' �VLQ��
�

� W
$

ZW

PV (TXDWLRQ ;��

7KH SDUDPHWHUV LQ WKH HTXDWLRQ DUH VKRZQ LQ�

A 5 Ps 

''ZZ 
40*10-3 
s-1 

;�� %LUWK�'HDWK SURSDJDWLRQ FRQGLWLRQV

7KH G\QDPLF SURSDJDWLRQ FRQGLWLRQV IRU WKH WHVW RI WKH EDVHEDQG SHUIRUPDQFH LV D QRQ IDGLQJ SURSDJDWLRQ FKDQQHO

ZLWK WZR WDSV� 7KH PRYLQJ SURSDJDWLRQ FRQGLWLRQ KDV WZR WDSV� 3DWK� DQG 3DWK� ZKLFK DOWHUQDWH EHWZHHQ µELUWK¶ DQG

¶GHDWK¶� 7KH SRVLWLRQV WKH SDWKV DSSHDU DUH UDQGRPO\ VHOHFWHG ZLWK DQ HTXDO SUREDELOLW\ UDWH DQG LV VKRZQ LQ )LJXUH

;��

)LJXUH ;�� %LUWK GHDWK SURSDJDWLRQ VHTXHQFH

1RWH

�� 7ZR SDWKV� 3DWK� DQG 3DWK� DUH UDQGRPO\ VHOHFWHG EHWZHHQ ��PV DQG � �PV IURP WKH JURXS >��� ��� ��� ��� ��� � ���

�� �� �� �@ PV� 7KH SDWKV KDYH HTXDO VWUHQJWKV DQG HTXDO SKDVHV�

�� $IWHU ��� PV� 3DWK� YDQLVKHV DQG UHDSSHDUV LPPHGLDWHO\ DW D QHZ ORFDWLRQ UDQGRPO\ VHOHFWHG EHWZHHQ ��PV DQG �

�PV IURP IURP WKH JURXS >��� ��� ��� ��� ��� � ��� �� �� �� �@ PV EXW H[FOXGHV WKH SRLQW 3DWK��

�� $IWHU DQ DGGLWLRQDO ��� PV� 3DWK� YDQLVKHV DQG UHDSSHDUV LPPHGLDWHO\ DW D QHZ ORFDWLRQ UDQGRPO\ VHOHFWHG

EHWZHHQ ��PV DQG � �PV IURP WKH JURXS >��� ��� ��� ��� ��� � ��� �� �� �� �@ PV EXW H[FOXGHV WKH SRLQW 3DWK��

�� 7KH VHTXHQFH LQ �� DQG �� LV UHSHDWHG�

3
�

3
�

3
�

>XV@

3
�

3
�

>XV@

3
�

3
�

>XV@

3
�
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&+$1*( 5(48(67
3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� 6SHFWUXP HPLVVLRQ PDVN

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7HVW RI VSHFWUXP HPLVVLRQ PDVN LV ODFNLQJ LQ VSHFLILFDWLRQ�

&ODXVHV DIIHFWHG� �������

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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������� 6SHFWUXP HPLVVLRQ PDVN

��������� 'HILQLWLRQ DQG DSSOLFDELOLW\7HVW FRQGLWLRQV DQG PHDVXUHPHQW PHWKRG

�(GLWRU¶V QRWH� 7HVW FRQGLWLRQV WR EH VSHFLILHG� !

7KH VSHFWUXP HPLVVLRQ PDVN GHILQHG EHORZ PD\ EH PDQGDWRU\ LQ FHUWDLQ UHJLRQV� ,Q RWKHU UHJLRQV WKLV PDVN PD\ QRW

EH DSSOLHG� )RU UHJLRQV ZKHUH WKLV FODXVH DSSOLHV� WKH UHTXLUHPHQW VKDOO EH PHW E\ D EDVH VWDWLRQ WUDQVPLWWLQJ RQ D

VLQJOH 5) FDUULHU FRQILJXUHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V VSHFLILFDWLRQ�

��������� 0LQLPXP UHTXLUHPHQW&RQIRUPDQFH UHTXLUHPHQW

�(GLWRU¶V QRWH� 7KH WH[W EHORZ LV MXVW FXW DQG SDVWHG IURP ������ WR NHHS FRLQFLGHQFH� %HWWHU GHVFULSWLRQ PD\ EH

DSSOLHG� !

7KH PDVN GHILQHG LQ 7DEOH ���� WR7DEOH ����EHORZ PD\ EH PDQGDWRU\ LQ FHUWDLQ UHJLRQV� ,Q RWKHU UHJLRQV WKLV PDVN

PD\ QRW EH DSSOLHG�

)RU UHJLRQV ZKHUH WKLV FODXVH DSSOLHV� WKH UHTXLUHPHQW VKDOO EH PHW E\ D EDVH VWDWLRQ WUDQVPLWWLQJ RQ D VLQJOH 5)

FDUULHU FRQILJXUHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V VSHFLILFDWLRQ� (PLVVLRQV VKDOO QRW H[FHHG WKH PD[LPXP OHYHO

VSHFLILHG E\ WKH PDVN LQ WKH IUHTXHQF\ UDQJH ZLWK RIIVHW 'I IURP ��� 0+] WR 'IPD[ IURP WKH FDUULHU IUHTXHQF\� 7KH

PD[LPXP RIIVHW 'IPD[ LV HLWKHU ���� 0+] RU WKH RIIVHW WR WKH 8076 7[ EDQG HGJH DV GHILQHG LQ VHFWLRQ ������

ZKLFKHYHU LV WKH JUHDWHVW�

��� ��� ���

��� �

)UHTXHQF\ RIIVHW 'I IURP WKH FDUULHU >0+]@

3
R
Z
HU
G
HQ
VL
W\

LQ
�
�
N
+
]
>G
%
P
@

'I
PD[

���

���

���

���

���

3
R
Z
HU
G
HQ
VL
W\

LQ
�
0
+
]
>G
%
P
@

��

���

���

���

���

���

3  �� G%P3  �� G%P

3  �� G%P3  �� G%P

3  �� G%P3  �� G%P

)LJ� ���

7DEOH ����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU 3 tt �� G%P

)UHTXHQF\ RIIVHW 'I 0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] ��� G%P �� N+]
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��� d 'I � ��� 0+] � �� � ����'I � ���� G%P �� N+]

��� d 'I d 'IPD[ 0+] ��� G%P � 0+]

7DEOH����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU �� dd 3 � �� G%P

)UHTXHQF\ RIIVHW 'I 0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] ��� G%P �� N+]

��� d 'I � ��� 0+] ��� � ����'I � ���� G%P �� N+]

��� d 'I � ��� 0+] ��� G%P � 0+]

��� d 'I d 'IPD[ 0+] 3 � �� G%P � 0+]

7DEOH ����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU �� dd 3 � �� G%P

)UHTXHQF\ RIIVHW 'I 0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] 3 � �� G%P �� N+]

��� d 'I � ��� 0+] 3 � �� � ����'I � ���� G%P �� N+]

��� d 'I � ��� 0+] 3 � �� G%P � 0+]

��� d 'I d 'IPD[ 0+] 3 � �� G%P � 0+]

7DEOH ����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU 3 � �� G%P

)UHTXHQF\ RIIVHW 'I 0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] ��� G%P �� N+]

��� d 'I � ��� 0+] ��� � ����'I � ���� G%P �� N+]

��� d 'I � ��� 0+] ��� G%P � 0+]

��� d 'I d 'IPD[ 0+] ��� G%P � 0+]

1RWHV�

��7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D �� N+] ILOWHU DUH ����� 0+] DQG ����� 0+]�

��7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D � 0+] ILOWHU DUH � 0+] DQG �'IPD[ ± ��� N+]�

��������� 7HVW SXUSRVH

7KH SXUSRVH RI WKLV WHVW LV WR YHULI\ WKDW WKH %6 PHHW WKH VSHFWUXP HPLVVLRQ UHTXLUHPHQWV DV VSHFLILHG LQ 76�������

FODXVH ��������
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��������� 0HWKRG RI WHVW

����������� ,QLWLDO FRQGLWLRQV

�� 6HW XS WKH HTXLSPHQW DV VKRZQ LQ $QQH[ $�

�� 7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D �� N+] ILOWHU VKDOO EH ����� 0+] DQG ����� 0+]

�� 7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D � 0+] ILOWHU VKDOO EH � 0+] DQG �'IPD[ ± ��� N+]�

�� 'HWHFWLRQ PRGH� 7UXH 506

��������� 3URFHGXUHV

�� 6HW WKH %6 WR WUDQVPLW D VLJQDO LQ DFFRUGDQFH WR WHVW PRGHO �� FODXVH ��������� DW E\ WKH PDQXIDFWXUHU VSHFLILHG

PD[LPXP RXWSXW SRZHU�

�� 0HDVXUH WKH HPLVVLRQ DW WKH VSHFLILHG IUHTXHQFLHV ZLWK VSHFLILHG PHDVXUHPHQW EDQGZLGWK DQG QRWH WKDW WKH

PHDVXUHG YDOXH GRHV QRW H[FHHG WKH VSHFLILHG YDOXH�

��������� 7HVW UHTXLUHPHQWV

,Q DOO PHDVXUHPHQWV� WKH UHTXLUHPHQWV DFFRUGLQJ WR VXE�FODXVH ��������� VKDOO EH IXOILOOHG�
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1�� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

/LVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH

n
IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� %6 FRQILJXUDWLRQV

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH ; 5HOHDVH ��
6KDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
:LWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7DEOH ��� QHHGV GHVFULSWLRQ RQ %6 FRQILJXUDWLRQ IRU HDFK UHFHLYHU�WUDQVPLWWHU WHVWV�

&ODXVHV DIIHFWHG� �����

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

$IIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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����� $QFLOODU\ 5) DPSOLILHUV

�7DEOH IURP *60����� ZLOO EH KHUH� 1RWH RQ SDVVLYH HOHPHQWV VKRXOG EH KHUH�!

$QFLOODU\ 5) DPSOLILHU� D SLHFH RI HTXLSPHQW� ZKLFK ZKHQ FRQQHFWHG E\ 5) FRD[LDO FDEOHV WR WKH %6� KDV WKH

SULPDU\ IXQFWLRQ WR SURYLGH DPSOLILFDWLRQ EHWZHHQ WKH WUDQVPLW DQG�RU UHFHLYH DQWHQQD FRQQHFWRU

RI D %6 DQG DQ DQWHQQD ZLWKRXW UHTXLULQJ DQ\ FRQWURO VLJQDO WR IXOILO LWV DPSOLI\LQJ IXQFWLRQ�

7KH UHTXLUHPHQWV RI WKLV 76 VKDOO EH PHW ZLWK WKH DQFLOODU\ 5) DPSOLILHU ILWWHG� $W WHVWV DFFRUGLQJ WR FODXVH � DQG � IRU

7; DQG 5; UHVSHFWLYHO\� WKH DQFLOODU\ DPSOLILHU LV FRQQHFWHG WR WKH %6 E\ D FRQQHFWLQJ QHWZRUN � LQFOXGLQJ DQ\

FDEOH�V�� DWWHQXDWRU�V�� HWF�� ZLWK DSSOLFDEOH ORVV WR PDNH VXUH WKH DSSURSULDWH RSHUDWLQJ FRQGLWLRQV RI WKH DQFLOODU\

DPSOLILHU DQG WKH %6� 7KH DSSOLFDEOH FRQQHFWLQJ QHWZRUN ORVV UDQJH LV GHFODUHG E\ WKH PDQXIDFWXUHU� 2WKHU

FKDUDFWHULVWLFV DQG WKH WHPSHUDWXUH GHSHQGHQFH RI WKH DWWHQXDWLRQ RI WKH FRQQHFWLQJ QHWZRUN DUH QHJOHFWHG� 7KH DFWXDO

DWWHQXDWLRQ YDOXH RI WKH FRQQHFWLQJ QHWZRUN LV FKRVHQ IRU HDFK WHVW DV RQH RI WKH DSSOLFDEOH H[WUHPH YDOXHV� 7KH ORZHVW

YDOXH LV XVHG XQOHVV RWKHUZLVH VWDWHG�

6XIILFLHQW WHVWV VKRXOG EH UHSHDWHG ZLWK WKH DQFLOODU\ DPSOLILHU ILWWHG DQG� LI LW LV RSWLRQDO� ZLWKRXW WKH DQFLOODU\ 5)

DPSOLILHU WR YHULI\ WKDW WKH %6 PHHWV WKH UHTXLUHPHQWV RI WKLV 76 LQ ERWK FDVHV�

:KHQ WHVWLQJ� WKH IROORZLQJ WHVWV VKRXOG EH UHSHDWHG ZLWK WKH RSWLRQDO DQFLOODU\ DPSOLILHU ILWWHG DFFRUGLQJ WR WKH WDEOH

EHORZ� ZKHUH [ GHQRWHV WKDW WKH WHVW LV DSSOLFDEOH�

7DEOH ���

6XEFODXVH 7; DPSOLILHU RQO\ 5; DPSOLILHU RQO\ 7;�5; DPSOLILHUV FRPELQHG

�1RWH�

5HFHLYHU ��� ; ;

7HVWV ��� ; ;

��� [ ;

��� [

��� [ ;

7UDQVPLWWHU ����� ; ;

7HVWV ������� ; [

����� [ ;

��� [ ;

�(GLWRU¶V QRWH� 7R EH ILOOHG LQ� !

127(� &RPELQLQJ FDQ EH E\ GXSOH[ ILOWHUV RU DQ\ RWKHU QHWZRUN� 7KH DPSOLILHUV FDQ HLWKHU EH LQ 5; RU 7;

EUDQFK RU LQ ERWK� (LWKHU RQH RI WKHVH DPSOLILHUV FRXOG EH D SDVVLYH QHWZRUN�

,Q WHVW DFFRUGLQJ WR VXEFODXVH >���@ DQG >���@ KLJKHVW DSSOLFDEOH DWWHQXDWLRQ YDOXH LV DSSOLHG�
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
�* VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ �* VXSSRUW WHDP

)RU VXEPLVLRQ WR 76* 5$1 �� IRU DSSURYDO ; �RQO\ RQH ER[ VKRXOG

OLVW 76* PHHWLQJ QR� KHUH n IRU LQIRUPDWLRQ EH PDUNHG ZLWK DQ ;�

)RUP� �* &5 FRYHU VKHHW� YHUVLRQ ��� 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ��*&5)�[[�UWI

3URSRVHG FKDQJH DIIHFWV� 86,0 0( 875$1 ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� 7HVW PRGHOV

�* :RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ;

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ D �* VSHFLILFDWLRQ
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ

5HDVRQ IRU

FKDQJH�

7KH FXUUHQW GHILQLWLRQV RI WKH WHVW PRGHOV DUH LQFRPSOHWH� 9DOXHV IRU PLVVLQJ

SDUDPHWHUV DUH SURSRVHG LQ WKLV &5�

&ODXVHV DIIHFWHG� ���

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��� *HQHUDO

$OO WHVWV LQ WKLV &ODXVH VKDOO EH FRQGXFWHG RQ %DVH 6WDWLRQ ILWWHG ZLWK D IXOO FRPSOHPHQW RI 7UDQVFHLYHUV IRU WKH

FRQILJXUDWLRQ XQOHVV RWKHUZLVH VWDWHG� 7UDQVPLVVLRQ SRZHU VKDOO EH DW WKH PD[LPXP RXWSXW SRZHU XQOHVV RWKHUZLVH

VWDWHG� 0HDVXUHPHQWV VKDOO EH PDGH DW WKH %6 7[ DQWHQQD FRQQHFWRU� XQOHVV RWKHUZLVH VWDWHG�3RZHU OHYHOV DUH

H[SUHVVHG LQ G%P�

����� 7HVW 0RGHOV

7KH VHWXS RI SK\VLFDO FKDQQHOV IRU WUDQVPLWWHU WHVWV VKDOO EH DFFRUGLQJ WR RQH RI WKH WHVW PRGHOV EHORZ� $ UHIHUHQFH WR

WKH DSSOLFDEOH WDEOH LV PDGH ZLWK HDFK WHVW� 7KH PHDQ RYHUDOO RXWSXW SRZHU WR EH WUDQVPLWWHG� LV VSHFLILHG ZLWK HDFK

WHVW�

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x VSHFWUXP HPLVVLRQ PDVN

x $&/5

x VSXULRXV HPLVVLRQV

x WUDQVPLW LQWHUPRGXODWLRQ

x PRGXODWLRQ DFFXUDF\

�� '3&+V DW �� NVSV �6) ���� GLVWULEXWHG UDQGRPO\ DFURVV WKH FRGH VSDFH� DW UDQGRP SRZHU OHYHOV DQG UDQGRP

WLPLQJ RIIVHWV7RIIVHWV DUH GHILQHG VR DV WR VLPXODWH D UHDOLVWLF WUDIILF VFHQDULR ZKLFK PD\ KDYH KLJK 3$5 �3HDN WR

$YHUDJH 5DWLR��

&RQVLGHULQJ WKDW QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� YDULDQWV RI WKLV WHVW PRGHO FRQWDLQLQJ

�� DQG �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHVW RI WKHVH WKUHH RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

³)UDFWLRQ RI SRZHU´ UHODWHV WR WKH PHDQ RXWSXW SRZHU RQ WKH 7; DQWHQQD LQWHUIDFH XQGHU WHVW�

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7LPLQJ

RIIVHW

�[���7FKLS�7

RIIVHW

3&&3&+�6&+ � �� ��� � �

3ULPDU\ &3,&+ � �� ��� � �

3,&+ � ��� ��� �� ���

'3&+

�6) ����

�������� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

� �� � ����� ����� �����

�� ���

�

����� ����� �����

�� �� � ����� ����� �����
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��� �� � �����

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x RXWSXW SRZHU G\QDPLFV

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7LPLQJ

RIIVHW

�[���7FKLS�7

RIIVHW

3&&3&+�6&+ � �� ��� � �

3ULPDU\ &3,&+ � �� ��� � �

3,&+ � ��� ��� �� ���

'3&+

�6) ����

� � [ ����� � [ ���� ������������

����������

��������

�����

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x SHDN FRGH GRPDLQ HUURU

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7LPLQJ

RIIVHW

�[���7FKLS�7

RIIVHW

3&&3&+�6&+ � �� ��� � �

3ULPDU\ &3,&+ � �� ��� � �

3,&+ � ��� ��� �� ���

'3&+

�6) ����

����� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���
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$V ZLWK 7HVW 0RGHO �� QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� D YDULDQW RI WKLV WHVW PRGHO

FRQWDLQLQJ �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHU RI WKHVH WZR RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

�� ��� ����� �����

�� ���� ����� �����
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��� ���� �����

��� ���� �����

��� ���� �����

��� ��� �����

��� �� �����

������� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

)RU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+� 7KH '3'&+ DQG '3&&+ KDYH WKH VDPH

SRZHU OHYHO� 7KH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW �� WKDW LV

UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� '3&+ VWUXFWXUH RI WKH GRZQOLQN WHVW PRGHOV

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1GDWD� 17)&, 173& 1SLORW

�� �� �� ��� ��� ��� ��� �� � �� � � �
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7KH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR WKH UHOHYDQW

FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� )UDPH VWUXFWXUH RI '3&+

1SLORW  �

6\PERO

�

� � � �

6ORW ��
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7KH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

7KH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV FKDQQHOLVDWLRQ

FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH� WKH ILUVW ELW LV WKH /6% RI WKH FKDQQHOLVDWLRQ FRGH�

/6%06%

������� &RPPRQ FKDQQHO 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

��������� 3�&&3&+

7KH DJJUHJDWH �� [ ��  ��� 3�&&3&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � &KDQQHOLVDWLRQ FRGH RI WKH 3�&&3&+ LV XVHG DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI

HDFK IUDPH�

��������� 3,&+

3,&+ FDUULHV �� 3DJLQJ ,QGLFDWRUV �3,� HTXDOV WR >� � � � � � � � � � � � � � � � � �@� 7KLV GHILQHV WKH ��� ILUVW

V\PEROV � r � r M� RI WKH 3,&+� 1R SRZHU LV WUDQVPLWWHG IRU WKH �� UHPDLQLQJ XQXVHG V\PEROV � ���

��������� 3ULPDU\ VFUDPEOLQJ FRGH DQG 6&+

3ULPDU\ VFUDPEOLQJ FRGH LV �� 7KH VHFRQGDU\ 6&+ LV WKHQ GHILQHG E\ WKH 66& VHTXHQFH RI VFUDPEOLQJ JURXS �� ,Q WKHLU

DFWLYH SDUW� SULPDU\ DQG VHFRQGDU\ 6&+ DUH VHW DW HTXDO SRZHU� 7KH VHTXHQFH RI 66& IRU VHFRQGDU\ 6&+7KLV GHILQHV

WKH SULPDU\ DQG VHFRQGDU\ 6&+ �JURXS ��� ,Q WKHLU DFWLYH SDUW� SULPDU\ DQG VHFRQGDU\ 6&+ VKDUH HTXDOO\ WKH SRZHU

OHYHO GHILQHG IRU ³3&&3&+�6&+´�
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 76* 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� 8SGDWH WR 'RZQOLQN 7HVW 0RGHOV

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

&XUUHQW 31 JHQHUDWRU QRQ�VWDQGDUG DQG DPELJXRXVO\ GHILQHG� 6FUDPEOLQJ FRGH

XQGHILQHG�

&ODXVHV DIIHFWHG� ���������� ���������

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��������� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

)RU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+� 7KH '3'&+ DQG '3&&+ KDYH WKH VDPH

SRZHU OHYHO� 7KH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW �� WKDW LV

UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� '3&+ VWUXFWXUH RI WKH GRZQOLQN WHVW PRGHOV

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1GDWD� 17)&, 173& 13LORW

�� �� �� ��� ��� ��� ��� �� � �� � � �

7KH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR WKH UHOHYDQW

FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� )UDPH VWUXFWXUH RI '3&+

1SLORW  �

6\PERO

�

� � � �

6ORW ��

�
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7KH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

7KH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� �
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV

FKDQQHOLVDWLRQ FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH�

7KH VHTXHQFH PD\VKDOO EH JHQHUDWHG LQ D QLQH�VWDJH VKLIW UHJLVWHU ZKRVH �
WK
DQG �

WK
VWDJH RXWSXWV DUH DGGHG LQ D

PRGXOR�WZR DGGLWLRQ VWDJH� DQG WKH UHVXOW LV IHG EDFN WR WKH LQSXW RI WKH ILUVW VWDJH� 7KH JHQHUDWRU VKDOOPD\ EH VHHGHG

VR WKDW WKH VHTXHQFH EHJLQV ZLWK WKH � ELW FKDQQHOLVDWLRQ FRGH VWDUWLQJ IURP WKH /6%� DQG IROORZHG E\ � FRQVHFXWLYH

21(V�

± 1XPEHU RI VKLIW UHJLVWHU VWDJHV �

± /HQJWK RI SVHXGR�UDQGRP VHTXHQFH �� ± �  ��� ELWV

± /RQJHVW VHTXHQFH RI ]HURV � �QRQ�LQYHUWHG VLJQDO�
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��������� 6FUDPEOLQJ &RGH 'HIDXOWV IRU 'RZQOLQN 7HVW 0RGHOV

7KH VFUDPEOLQJ FRGH VKRXOG EH ��

:KHUH PXOWLSOH UHSHWLWLRQV RI WKH 7HVW 0RGHO VLJQDOV DUH EHLQJ XVHG WR VLPXODWH D PXOWL�FDUULHU VLJQDO� WKH VFUDPEOLQJ

FRGH IRU WKH FHQWUDO FDUULHU VKRXOG EH �� FDUULHUV DGGHG DW VXFFHVVLYHO\ ORZHU IUHTXHQFLHV VKRXOG XVH FRGHV �� �� ��� DQG

FDUULHUV DGGHG DW VXFFHVVLYHO\ KLJKHU IUHTXHQFLHV VKRXOG XVH FRGHV �� �� ���
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&+$1*( 5(48(67
3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1�� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

/LVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH

n
)RU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� �������

6XEMHFW� 5HPRYH UHYLVLRQ PDUNV LQ $QQH[�$

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
6KDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
:LWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ ; 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

6RPH RI WKH FKDUWV LQ $QQH[ $ VWLOO KDYH UHYLVLRQ PDUNV WKRXJK WKH\ VKRXOG EH

FOHDQHG XS�

&ODXVHV DIIHFWHG� $QQH[�$

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V� 1RQH

$IIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�

&5 VWLOO KDV FKDQJH EDUV WR LQGLFDWH ZKHUH WKH\ DUH�



3$*( �

�*33

$QQH[ $ �1RUPDWLYH�� 0HDVXUHPHQW FKDQQHOV

$�� 6XPPDU\ RI 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHOV

7KH SDUDPHWHUV IRU WKH 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHOV DUH VSHFLILHG LQ 7DEOH $�� DQG WKH FKDQQHO FRGLQJ LV

GHWDLOHG LQ ILJXUH $�� WKURXJK $�� UHVSHFWLYHO\� 1RWH WKDW IRU DOO FDVHV� RQH '3&&+ VKDOO EH DWWDFKHG WR '3'&+�V��

7DEOH $��� 5HIHUHQFH PHDVXUHPHW FKDQQHOV IRU 8/ '&+

3DUDPHWHU '&+ IRU '7&+ � '&+ IRU '&&+ 8QLW

'3'&+ ,QIRUPDWLRQ ELW UDWH �������� ������ ������� ������� �������� NESV

3K\VLFDO FKDQQHO ����� ������ ������ ������ ������ NESV

6SUHDGLQJ IDFWRU �� �� � � �

5HSHWLWLRQ UDWH ����� ����� ��� ������� ����� �

,QWHUOHDYLQJ �� �� �� �� �� PV

1XPEHU RI '3'&+V � � � � �

'3&&+ 'HGLFDWHG SLORW � ELW�VORW

3RZHU FRQWURO � ELW�VORW

7)&, � ELW�VORW

6SUHDGLQJ IDFWRU ���

3RZHU UDWLR RI

'3&&+�'3'&+

����� ����� ����� ����� ����� G%

$PSOLWXGH UDWLR RI

'3&&+�'3'&+

������ ������ ������ ������ ������
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$�� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ���� NESV

7KH SDUDPHWHUV IRU WKH 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ���� NESV DUH VSHFLILHG LQ 7DEOH $�� DQG WKH FKDQQHO

FRGLQJ LV GHWDLOHG LQ )LJXUH $���

'&&+

8SOLQN

'7&+

��NESV '3'&+

9LWHUEL GHFRGLQJ
5 ���

5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1��5DGLR IUDPH )1 �1

,QIRUPDWLRQ GDWD

&5& GHWHFWLRQ

7DLO ELW GLVFDUG

5DWH PDWFKLQJ

�QG LQWHUOHDYLQJ

���

�� ��

�

��

���� ����

����

���

���

7DLO�
&5&��

���

���

���

���

7DLO�

��

+HDGHU ��

&5&��

SDGGLQJ

0D[� ��

�VW LQWHUOHDYLQJ

5DGLR )UDPH
VHJPHQWDWLRQ

VORW VHJPHQWDWLRQ

&5& GHWHFWLRQ

/D\HU �

/$& KHDGHU�SDGGLQJ GLVFDUG

7DLO ELW GLVFDUG

9LWHUEL GHFRGLQJ
5 ���

�VW LQWHUOHDYLQJ

�� ��� 5DGLR )UDPH
VHJPHQWDWLRQ

���

�� ���

�� ������ ���� �� ������ ����

���� ���� ���� ���� ���� ����

��� ��� ���

� ��

� � ��

�� ��

�

��

� ��

� � ��

�� ��

�
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� ��

� � ��

�� ��

�

��

� ��

� � ��

���� ���� ����

�� �� �� ��

���

7DEOH $��� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO ����� NESV�

3DUDPHWHU /HYHO 8QLW

,QIRUPDWLRQ ELW UDWH ���� NESV

'3&+ �� NESV

3RZHU FRQWURO 2II

7)&, 2Q

5HSHWLWLRQ �� �
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$�� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU �� NESV

7KH SDUDPHWHUV IRU WKH 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU �� NESV DUH VSHFLILHG LQ 7DEOH $�� DQG WKH FKDQQHO

FRGLQJ LV GHWDLOHG LQ )LJXUH $���

'&&+

8SOLQN

'7&+

���NESV '3'&+

7XUER &RGH 5 ���

� � ��� � � � � � ��� � � � � � ��� � � � � � ���� � �

5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1��5DGLR IUDPH )1 �1

,QIRUPDWLRQ GDWD

&5& GHWHFWLRQ

5DWH PDWFKLQJ

�QG LQWHUOHDYLQJ

����

��� ���

� � ��

� � � �

� � ��

� � ��

� � ��

� � � �

� �

���

��

�� � �

����

�

���� ����

�

���

�

����
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���

�

����

�

�� ����� �� ����� �� ����� �� ����� ���� ���� ���� ����

���� ���� ����

����

����

����

7HUPLQDWLRQ ��

&5&��

����

����

���

�

���

���

���

7DLO�

��

+HDGHU ��

&5&��

SDGGLQJ

0D[� ��

�VW LQWHUOHDYLQJ

5DGLR )UDPH
VHJPHQWDWLRQ

VORW VHJPHQWDWLRQ

&5& GHWHFWLRQ

/D\HU �

/$& KHDGHU�SDGGLQJ GLVFDUG

7DLO ELW GLVFDUG

9LWHUEL GHFRGLQJ
5 ���

�VW LQWHUOHYLQJ

�� ���� �� ���� �� ���� �� ���� �� �� �� ��

7DEOH $��� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO ���NESV�

3DUDPHWHU /HYHO 8QLW

,QIRUPDWLRQ ELW UDWH �� NESV

'3&+ ��� NESV

3RZHU FRQWURO 2II

7)&, 2Q

5HSHWLWLRQ �� �
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$�� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ��� NESV

7KH SDUDPHWHUV IRU WKH 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ��� NESV DUH VSHFLILHG LQ 7DEOH $�� DQG WKH FKDQQHO

FRGLQJ LV GHWDLOHG LQ )LJXUH $���

'&&+

8SOLQN

'7&+

���NESV '3'&+

7XUER &RGH 5 ���

� � ��� � � � � � ��� � � � � � ��� � � � � � ���� � �

5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1��5DGLR IUDPH )1 �1

,QIRUPDWLRQ GDWD

&5& GHWHFWLRQ

5DWH PDWFKLQJ

�QG LQWHUOHDYLQJ

����

��� ���

� � ��

� � � �
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�� ������ �� ������ �� ������ �� ������ �� ����� ����� ����� ���

���� ���� ����

�����

���

�����

���

����

�� 7HUPLQDWLRQ �[��

&5&��

��������

��

�

���

���

���

7DLO�

��

+HDGHU ��

&5&��

SDGGLQJ

0D[� ��

�VW LQWHUOHDYLQJ

5DGLR )UDPH
VHJPHQWDWLRQ

VORW VHJPHQWDWLRQ

&5& GHWHFWLRQ

/D\HU �

/$& KHDGHU�SDGGLQJ GLVFDUG

7DLO ELW GLVFDUG

9LWHUEL GHFRGLQJ
5 ���

� VW LQWHUOHDYLQJ

�� ������ �� ������ �� ������ �� ������ �� �� �� �� �� ���� ��

��������

�������� ��������

&5&��

7DEOH $��� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO ����NESV�

3DUDPHWHU /HYHO 8QLW

,QIRUPDWLRQ ELW UDWH ��� NESV

'3&+ ��� NESV

3RZHU FRQWURO 2II

7)&, 2Q

5HSHWLWLRQ � �
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$�� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ��� NESV

7KH SDUDPHWHUV IRU WKH 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ��� NESV DUH VSHFLILHG LQ 7DEOH $�� DQG WKH FKDQQHO

FRGLQJ LV GHWDLOHG LQ )LJXUH $���

'&&+

8SOLQN

'7&+

���NESV '3'&+

7XUER &RGH 5 ���

� � ��� � � � � � ��� � � � � � ��� � � � � � ���� � �

5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1�� 5DGLR IUDPH )1 �1��5DGLR IUDPH )1 �1

,QIRUPDWLRQ GDWD

&5& GHWHFWLRQ

5DWH PDWFKLQJ

�QG LQWHUOHDYLQJ

����

��� ���

� � ��

� � � �

� � ��

� � � �

� � ��

� � � �

� �

���

��

�� � �

���� �� ���� �� ���� �� ����

�� ���� �� ���� �� ���� �� ���� �� �� �� �� �� ���� ��

���� ���� ����

������

��

�����

���

�����

��� 7HUPLQDWLRQ � [��

&5&��
�����

��

���

���

���

7DLO�

��

+HDGHU ��

&5&��

SDGGLQJ

0D[� ��

�VW LQWHUOHDYLQJ

5DGLR )UDPH
VHJPHQWDWLRQ

VORW VHJPHQWDWLRQ

&5& GHWHFWLRQ

/D\HU �

/$& KHDGHU�SDGGLQJ GLVFDUG

7DLO ELW GLVFDUG

9LWHUEL GHFRGLQJ
5 ���

�VW LQWHUOHDYLQJ

�� ������� �� ������� �� ������� �� ������� �� �� �� �� �� ���� ��

���������
���������

���������
���������

���������
���������

���������
���������

7DEOH $��� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO ����NESV�

3DUDPHWHU /HYHO 8QLW

,QIRUPDWLRQ ELW UDWH ��� NESV

'3&+ ��� NESV

3RZHU FRQWURO 2II

7)&, 2Q

3XQFWXULQJ �� �
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$�� 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ���� NESV

7KH SDUDPHWHUV IRU WKH 8/ UHIHUHQFH PHDVXUHPHQW FKDQQHO IRU ���� NESV DUH VSHFLILHG LQ 7DEOH $�� DQG WKH FKDQQHO

FRGLQJ LV GHWDLOHG LQ )LJXUH $���

'&&+

8SOLQN

'7&+

���NESV '3'&+
�� FRGH PXOWLSOH[ 7[��

7XUER &RGH 5 ���

,QIRUPDWLRQ GDWD

&5& GHWHFWLRQ

5DWH PDWFKLQJ

�QG LQWHUOHDYLQJ ������ ��

��

������ ��

��

�����

�

�� ������ �� ������ �� ������ �� ������ ���� �� ����

������

����

������

����

������

7HUPLQDWLRQ �� [��

&5&��[��

��

��

���

���

���

7DLO�

��

+HDGHU ��

&5&��

SDGGLQJ

0D[� ��

�VW LQWHUOHDYLQJ
$WWDFK HPSW\ ELWV

5DGLR )UDPH
VHJPHQWDWLRQ

VORW VHJPHQWDWLRQ
�,QWR � VHJPHQWV�

&5& GHWHFWLRQ

/D\HU �

/$& KHDGHU�SDGGLQJ GLVFDUG
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1�� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

/LVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH

n
)RU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� �������

6XEMHFW� )RUPDW DQG LQWHUSUHWDWLRQ RI WHVWV

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
6KDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
:LWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ ; 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

'HILQLWLRQ RI ³)RUPDW DQG LQWHUSUHWDWLRQ RI WHVWV´ GHVFULEHG LQ FKDSWHU � VKDOO EH

UHYLVHG WR NHHS LQ DOLJQ ZLWK VSHFLILFDWLRQ ERG\�

&ODXVHV DIIHFWHG� �

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

$IIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�

7H[WV DUH WDNHQ IURP 5��������
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� )RUPDW DQG LQWHUSUHWDWLRQ RI WHVWV

(DFK WHVW LQ WKH IROORZLQJ FODXVHV KDV D VWDQGDUG IRUPDW�

; 7LWOH

$OO WHVWV DUH DSSOLFDEOH WR DOO HTXLSPHQW ZLWKLQ WKH VFRSH RI WKLV VSHFLILFDWLRQ� XQOHVV RWKHUZLVH VWDWHG�

;�� 'HILQLWLRQ DQG DSSOLFDELOLW\ 7HVW FRQGLWLRQV DQG PHDVXUHPHQW PHWKRG

7KLV VXEFODXVH JLYHV WKH JHQHUDO GHILQLWLRQ RI WKH SDUDPHWHU XQGHU FRQVLGHUDWLRQ DQG VSHFLILHV ZKHWKHU WKH WHVW LV

DSSOLFDEOH WR DOO HTXLSPHQW RU RQO\ WR D FHUWDLQ VXEVHW� 7KLV VXE�FODXVH GHVFULEHV WKH VWHSV QHFHVVDU\ WR SHUIRUP

WKH WHVW�

;�� &RQIRUPDQFH UHTXLUHPHQWV 0LQLPXP UHTXLUHPHQW

7KLV VXEFODXVH GHVFULEHV WKH UHTXLUHPHQW XQGHU WHVW KDV WR IXOILO WR HQVXUH FRPSOLDQFH ZLWK WKH UHOHYDQW

VSHFLILFDWLRQ�ZKLFK VKDOO EH PHW IRU WKH VSHFLILHG WHVWV�

,Q DGGLWLRQ� WKLV VXEFODXVH FRQWDLQV WKH UHIHUHQFH WR WKH VXEFODXVH WR WKH �*33 UHIHUHQFH �RU FRUH� VSHFLILFDWLRQ

IURP ZKLFK WKH FRQIRUPDQFH UHTXLUHPHQWV DUH GHULYHG�

;�� 7HVW SXUSRVH

7KLV VXEFODXVH GHILQHV WKH SXUSRVH RI WKH WHVW�

;�� 0HWKRG RI WHVW

;���� ,QLWLDO FRQGLWLRQV

7KLV VXEFODXVH GHILQHV WKH LQLWLDO FRQGLWLRQV IRU HDFK WHVW� LQFOXGLQJ WKH EDVLF PHDVXUHPHQW VHWXS�

;���� 3URFHGXUH

7KLV VXEFODXVH GHVFULEHV WKH VWHSV QHFHVVDU\ WR SHUIRUP WKH WHVW DQG SURYLGHV IXUWKHU GHWDLOV RI WKH WHVW

GHILQLWLRQ OLNH SRLQW RI DFFHVV �H�J� DQWHQQD SRUW�� GRPDLQ �H�J� IUHTXHQF\�VSDQ�� UDQJH� ZHLJKWLQJ �H�J�

EDQGZLGWK�� DQG DOJRULWKPV �H�J� DYHUDJLQJ��

;�� 7HVW UHTXLUHPHQWV

7KLV VXEFODXVH GHILQHV WKH SDVV�IDLO FULWHULD IRU WKH HTXLSPHQW XQGHU WHVW�
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Annex B (Informative): Measurement system set-up 
Example of measurement system set-ups are attached below as an informative annex. 

B.1 Transmitter 

B.1.1 Maximum output power, total power dynamic range  
  

 

 

   

 

 

 

 

 Fig.B.5 Measuring system Setup for maximum output power, total power dynamic range 

 

B.1.2 CPICH power accuracy and Peak code domain error 
 

 

 

 

 

Fig.B.2 Measuring system Setup for CPICH power accuracy  and peak code domain error 
measurements  

 

BS  under test 
   Code domain  
      analyser 

TX 

Power meter 
or equivalent 

          BS  
    under test 
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B.1.3 Power control steps and power control dynamic range 

 

 

 

 

 

 

 

Fig. B.3 Measuring system Setup for power control steps and power control dynamic range 
measurements 

    

  

B.1.4 Out of band emission   
 

 

   

 

 

 

 

Fig.B.4 Measuring system Setup for Out of band emission measurements  

 

 

Base Station 

Under Test 

Rx 

 
Attenuator 

UL signal 
generator 

(Psudo UE)  

Tx 

Code domain 
analyser 

Measurement 

device 

          BS  

    under test 
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B.1.5 Transmit intermodulation 
 
 
 
 
 
 
 
 

 

 

 

 

 

Fig.B.5Measuring system Setup for Base Station Transmit Intermodulation Testes 

 

 

Base station 

Under test 

 

 

 

RX/TX or 
TX 

Spectrum analyser 

Signal Generator  
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  ATT1 
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B.1.6 EVM measurement 
  

 

 

 

 

 

Fig. B.6 Measuring system Setup for EVM test  . 

 

B.2 Receiver 

B.2.1 Reference sensitivity level 
 

 

 

 

 

 

 

 

 

 

 

 

Fig. B.8 Measuring system Setup for Base Station Reference sensitivity level Testes 

 

 

  

 

B.2.2 Dynamic range 

 

         BS 
 
 
            RXA or        
           RXA/TX                           
                  

RXB 

 BER (optional)     

    BER 

(If needed) 

RF signal source 
or UE simulator 
 
 
RF out  
     

Base Station 

Under Test  

 

 

 

TX 

 

Modulation 

Analyzer 

 

Termination 
(if needed) 

attenuato
r 
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Signal generator for the
wanted signal

Signal generator for the
AWGN interfering
signal

Hybrid

Base station
under test

RX1
RX2
       BER measure
         (optional)

BER
Measure

(if needed)

Termination
(if needed)

 Fig. B.11 Measuring system Setup for Dynamic range 
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B.2.3 Adjacent Channel Selectivity (ACS)  
 

 

 

 

 

 

 

 

 

 

 

Fig. B.12 Measuring system Setup for Adjacent channel selectivity 

 

 

B.2.4 Blocking characteristics 
 

Mobil Station
Simulator
or RF
source

RX

TX

ATT 1

 Signal Generator

Under Test

Base Station

T/RX1

RX2Desired Signal

Interference Signal

 Bit error
 Counter BER
measure
  (if needed)

HYB HYBATT 2

ATT 3

BER measure
(optional)

 

        Fig. B.13  Measuring system Setup for Blocking characteristics 

Base station 
Under test 
 
 
 
RX1 
 
 
RX2 
  BER 
measure 
     (optional) 

  HYBRID 

  ATT2 

  ATT1 Signal Generator 
for the reference 
channel 

Signal Generator 
for the interference 
signal 

 BER measure 
(if needed) 

Termination(if 

needed) 
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B.2.5 Intermodulation characteristics 
 

 

 

 

 

 

 

 

 

 

 

 

Fig. B.14 Measuring system Setup for intermodulation characteristics  

 

B.2.6 Receiver spurious emission 
 

 

 

 

 

 

 

 

 

 

Fig. B.15 Measuring system Setup for Receiver spurious emission 
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Termination(if 

needed) 

Signal Generator  

for the WCDMA 
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   TX 
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)RU VXEPLVVLRQ WR� 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� &5 IRU LQWHUPRGXODLWRQ WHVW LQ 76 ������

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

&RUUHFWV WKH YDOXH IRU WKH ZDQWHG VLJQDO� DV D FRQVHTXHQFH RI D FKDQJH LQ WKH

UHIHUHQFHV VHQVLWLYLW\ OHYHO� $GGV D KHDGLQJ 7HVW UHTXLUHPHQW WR DOLJQ WKH VWUXFWXUH RI

WKH WHVWV�

&ODXVHV DIIHFWHG�

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�



�� �* 76 ������ 9HUVLRQ ����� ���������

��� ,QWHUPRGXODWLRQ FKDUDFWHULVWLFV

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KLUG DQG KLJKHU RUGHU PL[LQJ RI WKH WZR LQWHUIHULQJ 5) VLJQDOV FDQ SURGXFH DQ LQWHUIHULQJ VLJQDO LQ WKH EDQG RI WKH

GHVLUHG FKDQQHO� ,QWHUPRGXODWLRQ UHVSRQVH UHMHFWLRQ LV D PHDVXUH RI WKH FDSDELOLW\ RI WKH UHFHLYHU WR UHFHLYHU D ZDQWHG

VLJQDO RQ LWV DVVLJQHG FKDQQHO IUHTXHQF\ LQ WKH SUHVHQFH RI WZR RU PRUH LQWHUIHULQJ VLJQDOV ZKLFK KDYH D VSHFLILF

IUHTXHQF\ UHODWLRQVKLS WR WKH ZDQWHG VLJQDO�

����� &RQIRUPDQFH UHTXLUHPHQW

7KH LQWHUPRGXODWLRQ SHUIRUPDQFH VKRXOG EH PHW ZKHQ WKH IROORZLQJ VLJQDOV DUH DSSOLHG WR WKH UHFHLYHU�

7DEOH ���� ,QWHUIHUHU VLJQDOV IRU LQWHUPRGXODWLRQ SHUIRUPDQFH UHTXLUHPHQW

7\SH RI 6LJQDO 2IIVHW 6LJQDO OHYHO

:DQWHG VLJQDO � ���� ��� G%P �1RWH� 5HI

VHQV � �G% !

&: VLJQDO �� 0+] ��� G%P

:&'0$ VLJQDO ZLWK RQH

FRGH

�� 0+] ��� G%P

7KH %(5 IRU ZDQWHG VLJQDO VKDOO QRW H[FHHG ����� IRU WKH SDUDPHWHUV VSHFLILHG DERYH�

����� 7HVW SXUSRVH

7KH SXUSRVH RI WKLV WHVW LV WR YHULI\ WKDW WKH %6 PHHW WKH LQWHUPRGXODWLRQ FKDUDFWHULVWLFV UHTXLUHPHQWV DV VSHFLILHG LQ

76������� FODXVH ����

����� 0HWKRG RI WHVW

������� ,QLWLDO FRQGLWLRQV

�� 6HW XS WKH HTXLSPHQW DV VKRZQ LQ $QQH[ %�

�� 7HUPLQDWH WKH 5; SRUW WKDW LV QRW WHVWHG�

������� 3URFHGXUHV

�� *HQHUDWH WKH ZDQWHG VLJQDO �UHIHUHQFH VLJQDO� DQG DGMXVW $77� WR VHW WKH VLJQDO OHYHO WR WKH %6 XQGHU WHVW WR WKH

VSHFLILHG ±��� ��� G%P�

�� $GMXVW WKH VLJQDO JHQHUDWRUV WR WKH IUHTXHQF\ RIIVHW RI ��� 0+] �&: WRQH� DQG ��� 0+] �:&'0$ PRGXODWHG�

IURP WKH IUHTXHQF\ RI WKH ZDQWHG VLJQDO LI SRVVLEOH�

�� $GMXVW WKH $77� DQG $77� WR REWDLQ WKH VSHFLILHG OHYHO RI LQWHUIHUHQFH VLJQDO DW WKH %6 LQSXW�

�� 0HDVXUH WKH %(5 DQG FRQWURO WKDW WKH PHDVXUHG YDOXH GRHV QRW H[FHHG WKH VSHFLILHG YDOXH�

�� 5HSHDW WKH WHVW IRU LQWHUIHUHQFH VLJQDO IUHTXHQF\ RIIVHW RI ±�� 0+] DQG ��� 0+] IRU &: DQG :&'0$

PRGXODWHG UHVSHFWLYHO\�

�� 5HSHDW WKH ZKROH WHVW IRU WKH SRUW ZKLFK ZDV WHUPLQDWHG



�� �* 76 ������ 9HUVLRQ ����� ���������

����� 7HVW UHTXLUHPHQWV

7KH %(5 IRU ZDQWHG VLJQDO VKDOO QRW H[FHHG �����
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&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1�� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

/LVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH

n
IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH�

6XEMHFW� 0RGLILFDWLRQV IRU WHVW PRGHOV 76������Y�����

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH ; 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

3RZHU VHWWLQJ LV FKDQJHG WR EH DV OHYHO VHWWLQJ� 1HZ WHVW PRGHO LQWURGXFHG IRU (90

PHDVXUHPHQW DQG DPRXQW RI '3&+ FKDQQHOV LV UHGXFHG WR � LQ WHVW PRGHO ��

&ODXVHV DIIHFWHG� ���

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

$IIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�



��� *HQHUDO

$OO WHVWV LQ WKLV &ODXVH VKDOO EH FRQGXFWHG RQ %DVH 6WDWLRQ ILWWHG ZLWK D IXOO FRPSOHPHQW RI 7UDQVFHLYHUV IRU WKH

FRQILJXUDWLRQ XQOHVV RWKHUZLVH VWDWHG� 7UDQVPLVVLRQ SRZHU VKDOO EH DW WKH PD[LPXP RXWSXW SRZHU XQOHVV RWKHUZLVH

VWDWHG� 0HDVXUHPHQWV VKDOO EH PDGH DW WKH %6 7[ DQWHQQD FRQQHFWRU� XQOHVV RWKHUZLVH VWDWHG� 3RZHU OHYHOV DUH

H[SUHVVHG LQ G%P�

����� 7HVW 0RGHOV

7KH VHWXS RI SK\VLFDO FKDQQHOV IRU WUDQVPLWWHU WHVWV VKDOO EH DFFRUGLQJ WR RQH RI WKH WHVW PRGHOV EHORZ� $ UHIHUHQFH WR

WKH DSSOLFDEOH WDEOH LV PDGH ZLWK HDFK WHVW� 7KH PHDQ RYHUDOO RXWSXW SRZHU WR EH WUDQVPLWWHG� LV VSHFLILHG ZLWK HDFK

WHVW�

$ FRGH �OHYHO VHWWLQJ� RI �; G% LV WKH VHWWLQJ WKDW DFFRUGLQJ WR WKH EDVH VWDWLRQ PDQXIDFWXUHU ZLOO UHVXOW LQ D FRGH

SRZHU RI QRPLQDOO\ ; G% EHORZ WKH PD[LPXP RXWSXW SRZHU� 7KH UHODWLYH DFFXUDF\ RI WKH OHYHO VHWWLQJV VKDOO FRQIRUP

WR FODXVH ������

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x VSHFWUXP HPLVVLRQ PDVN

x $&/5

x VSXULRXV HPLVVLRQV

x WUDQVPLW LQWHUPRGXODWLRQ

x PRGXODWLRQ DFFXUDF\

x %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU

�� '3&+V DW �� NVSV �6) ���� GLVWULEXWHG UDQGRPO\ DFURVV WKH FRGH VSDFH� DW UDQGRP SRZHU OHYHOV DQG UDQGRP 7RIIVHWV

DUH GHILQHG VR DV WR VLPXODWH D UHDOLVWLF WUDIILF VFHQDULR ZKLFK PD\ KDYH KLJK 3$5 �3HDN WR $YHUDJH 5DWLR��

&RQVLGHULQJ WKDW QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� YDULDQWV RI WKLV WHVW PRGHO FRQWDLQLQJ

�� DQG �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHVW RI WKHVH WKUHH RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

³)UDFWLRQ RI SRZHU´ UHODWHV LV UHODWLYH WR WKH PHDQ PD[LPXP RXWSXW SRZHU RQ WKH 7; DQWHQQD LQWHUIDFH XQGHU WHVW�

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

/HYHO VHWWLQJ

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW
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�6) ����

�������� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH
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7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�
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������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x RXWSXW SRZHU G\QDPLFV

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

/HYHO VHWWLQJ

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW
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������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x SHDN FRGH GRPDLQ HUURU

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

�����

/HYHO VHWWLQJ

�����

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW
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�6) ����

����� ��������� LQ

WRWDO���� LQ

WRWDO

6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���

$V ZLWK 7HVW 0RGHO �� QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� D YDULDQW RI WKLV WHVW PRGHO

FRQWDLQLQJ �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHU RI WKHVH WZR RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�
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&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU
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7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x (90 PHDVXUHPHQW

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

/HYHO VHWWLQJ

�G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW
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������� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

)RU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+� 7KH '3'&+ DQG '3&&+ KDYH WKH VDPH

SRZHU OHYHO� 7KH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW �� WKDW LV

UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ���� '3&+ VWUXFWXUH RI WKH GRZQOLQN WHVW PRGHOV

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1GDWD� 17)&, 173& 1SLORW
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7KH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR WKH UHOHYDQW

FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ���� )UDPH VWUXFWXUH RI '3&+

1SLORW  �
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7KH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

7KH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV FKDQQHOLVDWLRQ

FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH�





&+$1*( 5(48(67
3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1�� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

/LVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH

n
IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH�

6XEMHFW� &RUUHFWLRQ IRU UHFHLYHU GLYHUVLW\ LQ 76������Y�����

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH ; 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7KH UHDVRQ IRU WKLV &5 LV WR FRUUHFW FKDSWHU ����� 5HFHLYHU GLYHUVLW\ DQG PDNH

LQVWUXFWLRQ IRU 5[ GLYHUVLW\ XQLIRUP WKURXJK VSHFLILFDWLRQ�

&ODXVHV DIIHFWHG� ������ ���� ���� ���� ���

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

$IIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�



3$*( �� 76 ������ Y����� ���������

�*33

��� %6 &RQILJXUDWLRQV

����� 5HFHLYHU GLYHUVLW\

L� )RU WKH WHVWV LQ FODXVH � RI WKLV 76� WKH VSHFLILHG WHVW VLJQDOV VKDOO PD\ EH DSSOLHG WR RQH UHFHLYHU DQWHQQD

FRQQHFWRU� ZLWK WKH UHPDLQLQJ UHFHLYHUV DUH GLVDEOHG RU WKHLU DQWHQQD FRQQHFWRUV EHLQJ WHUPLQDWHG ZLWK

�� RKPV

RU

LL� )RU WKH WHVWV LQ FODXVH � RI WKLV 76� WKH VSHFLILHG WHVW VLJQDOV PD\ EH VLPXOWDQHRXVO\ DSSOLHG WR HDFK RI WKH

UHFHLYHU DQWHQQD FRQQHFWRUV �

����� 'XSOH[HUV

7KH UHTXLUHPHQWV RI WKLV 76 VKDOO EH PHW ZLWK D GXSOH[HU ILWWHG� LI D GXSOH[HU LV VXSSOLHG DV SDUW RI WKH %6� ,I WKH

GXSOH[HU LV VXSSOLHG DV DQ RSWLRQ E\ WKH PDQXIDFWXUHU� VXIILFLHQW WHVWV VKRXOG EH UHSHDWHG ZLWK DQG ZLWKRXW WKH

GXSOH[HU ILWWHG WR YHULI\ WKDW WKH %6 PHHWV WKH UHTXLUHPHQWV RI WKLV 76 LQ ERWK FDVHV�

7KH IROORZLQJ WHVWV VKRXOG EH SHUIRUPHG ZLWK WKH GXSOH[HU ILWWHG� DQG ZLWKRXW LW ILWWHG LI WKLV LV DQ RSWLRQ�

�� 6XEFODXVH ����� %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU� IRU WKH KLJKHVW VWDWLF SRZHU VWHS RQO\� LI WKLV LV

PHDVXUHG DW WKH DQWHQQD FRQQHFWRU�

�� 6XEFODXVH ���� 2XWSXW 5) VSHFWUXP HPLVVLRQV� RXWVLGH WKH %6 WUDQVPLW EDQG�

�� 6XEFODXVH �������� 3URWHFWLRQ RI WKH %6 UHFHLYHU�

�� 6XEFODXVH ���� 7UDQVPLW LQWHUPHGXODWLRQ� IRU WKH WHVWLQJ RI FRQIRUPDQFH� WKH FDUULHU IUHTXHQFLHV VKRXOG EH

VHOHFWHG WR PLQLPL]H LQWHUPRGXODWLRQ SURGXFWV IURP WKH WUDQVPLWWHUV IDOOLQJ LQ UHFHLYH FKDQQHOV�

7KH UHPDLQLQJ WHVWV PD\ EH SHUIRUPHG ZLWK RU ZLWKRXW WKH GXSOH[HU ILWWHG�

127( �� :KHQ SHUIRUPLQJ UHFHLYHU WHVWV ZLWK D GXSOH[HU ILWWHG� LW LV LPSRUWDQW WR HQVXUH WKDW WKH RXWSXW IURP WKH

WUDQVPLWWHUV GRHV QRW DIIHFW WKH WHVW DSSDUDWXV� 7KLV FDQ EH DFKLHYHG XVLQJ D FRPELQDWLRQ RI DWWHQXDWRUV�

LVRODWRUV DQG ILOWHUV�

127( �� :KHQ GXSOH[HUV DUH XVHG� LQWHUPRGXODWLRQ SURGXFWV ZLOO EH JHQHUDWHG� QRW RQO\ LQ WKH GXSOH[HU EXW DOVR

LQ WKH DQWHQQD V\VWHP� 7KH LQWHUPRGXODWLRQ SURGXFWV JHQHUDWHG LQ WKH DQWHQQD V\VWHP DUH QRW FRQWUROOHG

E\ �*33 VSHFLILFDWLRQV� DQG PD\ GHJUDGH GXULQJ RSHUDWLRQ �H�J� GXH WR PRLVWXUH LQJUHVV�� 7KHUHIRUH� WR

HQVXUH FRQWLQXHG VDWLVIDFWRU\ RSHUDWLRQ RI D %6� DQ RSHUDWRU ZLOO QRUPDOO\ VHOHFW $5)&1V WR PLQLPL]H

LQWHUPRGXODWLRQ SURGXFWV IDOOLQJ RQ UHFHLYH FKDQQHOV� )RU WHVWLQJ RI FRPSOHWH FRQIRUPDQFH� DQ RSHUDWRU

PD\ VSHFLI\ WKH $5)&1V WR EH XVHG�

����� 3RZHU VXSSO\ RSWLRQV

,I WKH %6 LV VXSSOLHG ZLWK D QXPEHU RI GLIIHUHQW SRZHU VXSSO\ FRQILJXUDWLRQV� LW PD\ QRW EH QHFHVVDU\ WR WHVW 5)

SDUDPHWHUV IRU HDFK RI WKH SRZHU VXSSO\ RSWLRQV� SURYLGHG WKDW LW FDQ EH GHPRQVWUDWHG WKDW WKH UDQJH RI FRQGLWLRQV RYHU

ZKLFK WKH HTXLSPHQW LV WHVWHG LV DW OHDVW DV JUHDW DV WKH UDQJH RI FRQGLWLRQV GXH WR DQ\ RI WKH SRZHU VXSSO\

FRQILJXUDWLRQV�

7KLV DSSOLHV SDUWLFXODUO\ LI D %6 FRQWDLQV D '& UDLO ZKLFK FDQ EH VXSSOLHG HLWKHU H[WHUQDOO\ RU IURP DQ LQWHUQDO PDLQV

SRZHU VXSSO\� ,Q WKLV FDVH� WKH FRQGLWLRQV RI H[WUHPH SRZHU VXSSO\ IRU WKH PDLQV SRZHU VXSSO\ RSWLRQV FDQ EH WHVWHG E\

WHVWLQJ RQO\ WKH H[WHUQDO '& VXSSO\ RSWLRQ� 7KH UDQJH RI '& LQSXW YROWDJHV IRU WKH WHVW VKRXOG EH VXIILFLHQW WR YHULI\

WKH SHUIRUPDQFH ZLWK DQ\ RI WKH SRZHU VXSSOLHV� RYHU LWV UDQJH RI RSHUDWLQJ FRQGLWLRQV ZLWKLQ WKH %6� LQFOXGLQJ

YDULDWLRQ RI PDLQV LQSXW YROWDJH� WHPSHUDWXUH DQG RXWSXW FXUUHQW�



3$*( �� 76 ������ Y����� ���������

�*33

����� 7HVW SXUSRVH

7KH SXUSRVH RI WKLV WHVW LV WR YHULI\ WKDW WKH %6 PHHW WKH G\QDPLF UDQJH UHTXLUHPHQW DV VSHFLILHG LQ 76������� FODXVH

����

����� 0HWKRG RI WHVW

������� ,QLWLDO FRQGLWLRQV

�� &RQQHFW WKH WHVW HTXLSPHQW DV VKRZQ LQ $QQH[ %�

�� 7HUPLQDWH WKH 5; SRUW WKDW LV QRW WHVWHG�

������� 3URFHGXUH

�� $GMXVW WKH VLJQDO JHQHUDWRU IRU WKH ZDQWHG VLJQDO WR >±�� G%P@

�� >$GMXVW WKH $:*1 JHQHUDWRU OHYHO WR ±�� G%P DQG VHW WKH IUHTXHQF\ WR WKH VDPH IUHTXHQF\ DV WKH WHVWHG FKDQQHO�@

�� 0HDVXUH WKH %(5 IRU WKH WHVWHG VHUYLFH DQG YHULI\ WKDW LW LV EHORZ WKH VSHFLILHG OHYHO

�� 5HSHDW WKH PHDVXUHPHQW IRU WKH RWKHU 5; SRUW

��� $GMDFHQW &KDQQHO 6HOHFWLYLW\ �$&6�

$GMDFHQW FKDQQHO VHOHFWLYLW\ �$&6� LV D PHDVXUH RI WKH UHFHLYHU DELOLW\ WR UHFHLYH D ZDQWHG VLJQDO DW LV DVVLJQHG

FKDQQHO IUHTXHQF\ LQ WKH SUHVHQFH RI DQ DGMDFHQW FKDQQHO VLJQDO DW D JLYHQ IUHTXHQF\ RIIVHW IURP WKH FHQWHU IUHTXHQF\

RI WKH DVVLJQHG FKDQQHO� $&6 LV WKH UDWLR RI WKH UHFHLYHU ILOWHU DWWHQXDWLRQ RQ WKH DVVLJQHG FKDQQHO IUHTXHQF\ WR WKH

UHFHLYH ILOWHU DWWHQXDWLRQ RQ WKH DGMDFHQW FKDQQHO�V��

7KH LQWHUIHUHQFH VLJQDO EH GHWXQHG E\ )XZ 0+] DQG PRGXODWHG E\ D SVHXGR UDQGRP ELQDU\ VHTXHQFH XQFRUUHODWHG WR

WKH ZDQWHG VLJQDO�

����� 7HVW FRQGLWLRQV DQG PHDVXUHPHQW PHWKRG

�� 6HW XS WKH HTXLSPHQW DV VKRZQ LQ $QQH[ %�

�� 7HUPLQDWH WKH 5; SRUW� ZKLFK LV QRW WHVWHG�

�� *HQHUDWH WKH UHIHUHQFH FKDQQHO DQG DGMXVW WKH $77� WR VHW WKH LQSXW OHYHO WR WKH EDVH VWDWLRQ XQGHU WHVW WR WKH

VSHFLILHG ±��� G%P�

�� 6HW XS WKH LQWHUIHUHQFH VLJQDO DW WKH DGMDFHQW FKDQQHO IUHTXHQF\ DQG DGMXVW WKH $77� WR REWDLQ WKH VSHFLILHG OHYHO

RI LQWHUIHUHQFH VLJQDO DW WKH EDVH VWDWLRQ LQSXW� 1RWH WKDW WKH LQWHUIHUHQFH VLJQDO VKDOO KDYH DQ $&/5 RI DW OHDVW ��

G% LQ RUGHU WR HOLPLQDWH WKH LPSDFW RI LQWHUIHUHQFH VLJQDO DGMDFHQW FKDQQHO OHDNDJH SRZHU RQ WKH $&6

PHDVXUHPHQW� 7KH LQWHUIHUHQFH VLJQDO VKDOO EH ZLGH EDQG &'0$ VLJQDO RI VLQJOH FRGH�

�� 0HDVXUH WKH %(5 DQG FRQWURO WKDW WKH PHDVXUHG YDOXH GRHV QRW H[FHHG WKH VSHFLILHG YDOXH �%(5� �������

�� 5HSHDW WKH WHVW IRU WKH SRUW� ZKLFK ZDV WHUPLQDWHG�
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����� 0LQLPXP UHTXLUHPHQW

7KH %(5 VKDOO QRW H[FHHG ����� IRU WKH SDUDPHWHUV VSHFLILHG LQ WKH WDEOH

7DEOH ��� $GMDFHQW FKDQQHO VHOHFWLYLW\

3DUDPHWHU /HYHO 8QLW

'DWD UDWH ���� NESV

:DQWHG VLJQDO ���� G%P

,QWHUIHULQJ VLJQDO ��� G%P

)XZ �0RGXODWHG� � �� � 0+]

��� %ORFNLQJ FKDUDFWHULVWLFV

7KH EORFNLQJ FKDUDFWHULVWLFV LV D PHDVXUH RI WKH UHFHLYHU DELOLW\ WR UHFHLYH D ZDQWHG VLJQDO DW LV DVVLJQHG FKDQQHO

IUHTXHQF\ LQ WKH SUHVHQFH RI DQ XQZDQWHG LQWHUIHUHU RQ IUHTXHQFLHV RWKHU WKDQ WKRVH RI WKH VSXULRXV UHVSRQVH RU WKH

DGMDFHQW FKDQQHOV� ZLWKRXW WKLV XQZDQWHG LQSXW VLJQDO FDXVLQJ D GHJUDGDWLRQ RI WKH SHUIRUPDQFH RI WKH UHFHLYHU EH\RQG

D VSHFLILHG OLPLW� 7KH EORFNLQJ SHUIRUPDQFH VKDOO DSSO\ DW DOO IUHTXHQFLHV DV VSHFLILHG LQ WKH WDEOH EHORZ� XVLQJ D

�0+] VWHS VL]H� 7HVW FRQGLWLRQV DQG PHDVXUHPHQW PHWKRG

��� &RQQHFW WKH %6 WR D PRELOH VWDWLRQ VLPXODWRU DQG D 6LJQDO JHQHUDWRU�

��� 'LVDEOH 7UDQVPLWWHU SRZHU FRQWURO �73&� IXQFWLRQ�

��� $GMXVW WKH PRELOH VWDWLRQ VLPXODWRU WR D OHYHO �G% DERYH WKH VSHFLILHG UHTXLUHG UHIHUHQFH VHQVLWLYLW\ OHYHO�

��� $GMXVW WKH 6LJQDO JHQHUDWRU OHYHO WR WKH DSSURSULDWH OHYHO IRU WKH %6 XQGHU WHVW�

��� 7KH VLJQDO JHQHUDWRU VKDOO QRZ EH VZHSW RYHU WKH VSHFLILHG IUHTXHQF\ EDQG ZLWK D GHILQHG LQFUHPHQW�

��� 7KH %6 VKDOO VDWLVI\ WKH �[��
��

%(5 UHTXLUHPHQW IRU DOO VLJQDO JHQHUDWRU IUHTXHQFLHV DERYH�

127(� 7KH WHVW SURFHGXUH DV GHILQHG LQ VWHSV ��� DQG ��� UHTXHVWV WR FDUU\ RXW PRUH WKDQ >�����@ %(5

PHDVXUHPHQWV� 7R UHGXFH WKH WLPH QHHGHG IRU WKHVH PHDVXUHPHQWV� LW PD\ EH DSSURSULDWH WR FRQGXFW WKH

WHVW LQ WZR SKDVHV� 'XULQJ SKDVH �� %(5 PHDVXUHPHQWV DUH PDGH RQ DOO FHQWHU IUHTXHQFLHV RI WKH

LQWHUIHULQJ VLJQDO DV UHTXHVWHG EXW ZLWK D UHGXFHG FRQILGHQFH OHYHO� ZLWK WKH DLP WR LGHQWLI\ WKRVH

IUHTXHQFLHV ZKLFK UHTXLUH PRUH GHWDLOHG LQYHVWLJDWLRQ� ,Q SKDVH �� GHWDLOHG PHDVXUHPHQWV DUH PDGH RQO\

DW WKRVH FULWLFDO IUHTXHQFLHV LGHQWLILHG EHIRUH� DSSO\LQJ WKH UHTXLUHG FRQILGHQFH OHYHO�

�(GLWRU¶V QRWH� 7KH DERYH 127( LV WDNHQ IURP SURSRVDO IRU 7'' VSHFLILFDWLRQ �5��������� 3UHFLVH SDUDPHWHUV IRU

WKLV ��SKDVH PHDVXUHPHQW VKDOO EH VSHFLILHG� !

����� 0LQLPXP UHTXLUHPHQW

7KH VWDWLF UHIHUHQFH SHUIRUPDQFH DV VSHFLILHG LQ FODXVH ����� VKRXOG EH PHW ZLWK D ZDQWHG DQG DQ LQWHUIHULQJ VLJQDO

FRXSOHG WR %6 DQWHQQD LQSXW XVLQJ WKH IROORZLQJ SDUDPHWHUV�

7DEOH ��� �D� %ORFNLQJ FKDUDFWHULVWLFV IRU RSHUDWLRQ LQ IUHTXHQF\ EDQGV LQ VXE�FODXVH ������D�

&HQWHU )UHTXHQF\ RI

,QWHUIHULQJ 6LJQDO

,QWHUIHULQJ

6LJQDO /HYHO

:DQWHG 6LJQDO /HYHO 0LQLPXP 2IIVHW RI

,QWHUIHULQJ 6LJQDO

7\SH RI ,QWHUIHULQJ 6LJQDO
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,QWHUIHULQJ 6LJQDO 6LJQDO /HYHO ,QWHUIHULQJ 6LJQDO

���� ± ���� 0+] ��� G%P �5()6(16! � � G% �� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

���� ± ���� 0+]

���� ± ���� 0+]

��� G%P �5()6(16! � � G% �� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

� 0+] ����� 0+]�

DQG

���� 0+] ± �����

0+]

��� G%P �5()6(16! � � G%
�

&: FDUULHU

7DEOH ����E� � %ORFNLQJ SHUIRUPDQFH UHTXLUHPHQW IRU RSHUDWLRQ LQ IUHTXHQF\ EDQGV LQ VXE�FODXVH

������E�

&HQWHU )UHTXHQF\ RI

,QWHUIHULQJ 6LJQDO

,QWHUIHULQJ

6LJQDO /HYHO

:DQWHG 6LJQDO /HYHO 0LQLPXP 2IIVHW RI

,QWHUIHULQJ 6LJQDO

7\SH RI ,QWHUIHULQJ 6LJQDO

���� ± ���� 0+] � �� G%P �5()6(16! � �G% �� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

���� ± ���� 0+]

���� ± ���� 0+]

��� G%P �5()6(16! � �G% �� 0+] :&'0$ VLJQDO ZLWK RQH

FRGH

� 0+] ± ���� 0+]

���� 0+] ± �����

0+]

��� G%P �5()6(16! � �G%
�

&: FDUULHU

��� ,QWHUPRGXODWLRQ FKDUDFWHULVWLFV

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KLUG DQG KLJKHU RUGHU PL[LQJ RI WKH WZR LQWHUIHULQJ 5) VLJQDOV FDQ SURGXFH DQ LQWHUIHULQJ VLJQDO LQ WKH EDQG RI WKH

GHVLUHG FKDQQHO� ,QWHUPRGXODWLRQ UHVSRQVH UHMHFWLRQ LV D PHDVXUH RI WKH FDSDELOLW\ RI WKH UHFHLYHU WR UHFHLYHU D ZDQWHG

VLJQDO RQ LWV DVVLJQHG FKDQQHO IUHTXHQF\ LQ WKH SUHVHQFH RI WZR RU PRUH LQWHUIHULQJ VLJQDOV ZKLFK KDYH D VSHFLILF

IUHTXHQF\ UHODWLRQVKLS WR WKH ZDQWHG VLJQDO�

����� &RQIRUPDQFH UHTXLUHPHQW

7KH LQWHUPRGXODWLRQ SHUIRUPDQFH VKRXOG EH PHW ZKHQ WKH IROORZLQJ VLJQDOV DUH DSSOLHG WR WKH UHFHLYHU�

7DEOH ���� ,QWHUIHUHU VLJQDOV IRU LQWHUPRGXODWLRQ SHUIRUPDQFH UHTXLUHPHQW

7\SH RI 6LJQDO 2IIVHW 6LJQDO OHYHO

:DQWHG VLJQDO � ���� G%P �1RWH� 5HI VHQV �

�G% !
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&: VLJQDO �� 0+] ��� G%P

:&'0$ VLJQDO ZLWK RQH

FRGH

�� 0+] ��� G%P

7KH %(5 IRU ZDQWHG VLJQDO VKDOO QRW H[FHHG ����� IRU WKH SDUDPHWHUV VSHFLILHG DERYH�

����� 7HVW SXUSRVH

7KH SXUSRVH RI WKLV WHVW LV WR YHULI\ WKDW WKH %6 PHHW WKH LQWHUPRGXODWLRQ FKDUDFWHULVWLFV UHTXLUHPHQWV DV VSHFLILHG LQ

76������� FODXVH ����

����� 0HWKRG RI WHVW

������� ,QLWLDO FRQGLWLRQV

�� 6HW XS WKH HTXLSPHQW DV VKRZQ LQ $QQH[ %�

�� 7HUPLQDWH WKH 5; SRUW WKDW LV QRW WHVWHG�

������� 3URFHGXUHV

�� *HQHUDWH WKH ZDQWHG VLJQDO �UHIHUHQFH VLJQDO� DQG DGMXVW $77� WR VHW WKH VLJQDO OHYHO WR WKH %6 XQGHU WHVW WR WKH

VSHFLILHG ±��� G%P�

�� $GMXVW WKH VLJQDO JHQHUDWRUV WR WKH IUHTXHQF\ RIIVHW RI ��� 0+] �&: WRQH� DQG ��� 0+] �:&'0$ PRGXODWHG�

IURP WKH IUHTXHQF\ RI WKH ZDQWHG VLJQDO LI SRVVLEOH�

�� $GMXVW WKH $77� DQG $77� WR REWDLQ WKH VSHFLILHG OHYHO RI LQWHUIHUHQFH VLJQDO DW WKH %6 LQSXW�

�� 0HDVXUH WKH %(5 DQG FRQWURO WKDW WKH PHDVXUHG YDOXH GRHV QRW H[FHHG WKH VSHFLILHG YDOXH�

�� 5HSHDW WKH WHVW IRU LQWHUIHUHQFH VLJQDO IUHTXHQF\ RIIVHW RI ±�� 0+] DQG ��� 0+] IRU &: DQG :&'0$ PRGXODWHG

UHVSHFWLYHO\�

�� 5HSHDW WKH ZKROH WHVW IRU WKH SRUW ZKLFK ZDV WHUPLQDWHG
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� &5 IRU 6SHFWUXP HPLVVLRQ PDVN LQ 76 ������

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

7KH IUHTXHQF\ UDQJHV IRU PHDVXUHPHQW DUH FXUUHQWO\ RQO\ GHILQHG LQ D QRWH� 7KLV LV

DPELJXRXV� DQG LV LQFRUUHFW DFFRUGLQJ WR �*33 GUDIWLQJ UXOHV� $W WKH VDPH WLPH� D

QXPEHU RI HGLWRULDO LPSURYHPHQWV DUH DOVR PDGH�

&ODXVHV DIIHFWHG� ������ �������� ���������� ���������

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�

7KLV LV D FRQVHTXHQWLDO FKDQJH WR WKH HTXLYDOHQW &5 WR 76 ������� 7KH FROXPQ LQ WDEOHV

���� WR ���� DUH UHPRYHG� DV WKHVH DUH QR ORQJHU UHOHYDQW WR FRQIRUPDQFH WHVWLQJ� 7KH

GLDJUDP LV UHPRYHG VLQFH LW UHODWHV WR WKH ILUVW FROXPQ� KRZHYHU� LW PD\ EH FRQVLGHUHG

XVHIXO WR DGG D QHZ GLDJUDP WR SURYLGH FODULILFDWLRQ�
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����� 2XW RI EDQG HPLVVLRQ

2XW RI EDQG HPLVVLRQV DUH XQZDQWHG HPLVVLRQV LPPHGLDWHO\ RXWVLGH WKH >FKDQQHO@ EDQGZLGWK UHVXOWLQJ IURP WKH

PRGXODWLRQ SURFHVV DQG QRQ�OLQHDULW\ LQ WKH WUDQVPLWWHU EXW H[FOXGLQJ VSXULRXV HPLVVLRQV� 7KLV RXW RI EDQG HPLVVLRQ

OLPLW LV VSHFLILHG LQ WHUPV RI D VSHFWUXP HPLVVLRQ PDVN DQG DGMDFHQW FKDQQHO SRZHU UDWLR IRU WKH WUDQVPLWWHU�

������� 6SHFWUXP HPLVVLRQ PDVN

127(� 7KLV VXEFODXVH PD\ EH PDQGDWRU\ LQ FHUWDLQ UHJLRQV� ,Q RWKHU UHJLRQV WKLV PDVN PD\ QRW EH DSSOLHG�

��������� 7HVW FRQGLWLRQV DQG PHDVXUHPHQW PHWKRG

)BRIIVHW LV WKH VHSDUDWLRQ EHWZHHQ WKH FDUULHU IUHTXHQF\ DQG WKH FHQWUH RI WKH PHDVXULQJ ILOWHU�

�(GLWRU¶V QRWH� 7HVW FRQGLWLRQV WR EH VSHFLILHG� !

��������� 0LQLPXP UHTXLUHPHQW

�(GLWRU¶V QRWH� 7KH WH[W EHORZ LV MXVW FXW DQG SDVWHG IURP ������ WR NHHS FRLQFLGHQFH� %HWWHU GHVFULSWLRQ PD\ EH

DSSOLHG� !

7KH PDVN GHILQHG LQ 7DEOH ���� WR7DEOH ����EHORZ PD\ EH PDQGDWRU\ LQ FHUWDLQ UHJLRQV� ,Q RWKHU UHJLRQV WKLV PDVN

PD\ QRW EH DSSOLHG�

)RU UHJLRQV ZKHUH WKLV FODXVH DSSOLHV� WKH UHTXLUHPHQW VKDOO EH PHW E\ D EDVH VWDWLRQ WUDQVPLWWLQJ RQ D VLQJOH 5)

FDUULHU FRQILJXUHG LQ DFFRUGDQFH ZLWK WKH PDQXIDFWXUHU¶V VSHFLILFDWLRQ� (PLVVLRQV VKDOO QRW H[FHHG WKH PD[LPXP OHYHO

VSHFLILHG E\ WKH PDVN LQ WDEOHV ���� WR ���� LQ WKH IUHTXHQF\ UDQJH RI ZLWK IBRIIVHW 'I IURP ����� 0+] WR 'IBRIIVHWPD[
IURP WKH FDUULHU IUHTXHQF\� ZKHUH�

� � IBRIIVHW LV WKH VHSDUDWLRQ EHWZHHQ WKH FDUULHU IUHTXHQF\ DQG WKH FHQWUH RI WKH PHDVXUHPHQW ILOWHU�

� 7KH PD[LPXP RIIVHW '� IBRIIVHWPD[ LV HLWKHU ���� 0+] RU WKH RIIVHW WR WKH 8076 7[ EDQG HGJH DV GHILQHG LQ

VHFWLRQ ������ ZKLFKHYHU LV WKH JUHDWHUVW�
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3  �� G%P3  �� G%P

3  �� G%P3  �� G%P

3  �� G%P3  �� G%P

(GLWRULDO QRWH� WKLV GLDJUDP LV GHOHWHG

)LJ� ���

7DEOH ����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU 3 tt �� G%P

)UHTXHQF\ RIIVHW 'I )UHTXHQF\ RIIVHW RI

PHDVXUHPHQW ILOWHU FHQWUH

IUHTXHQF\� IBRIIVHW

0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

��� G%P �� N+]
�

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

� �� � ����IBRIIVHW'I � ������

G%P

�� N+]
�

�����0+] d IBRIIVHW �

���0+]

��� G%P �� N+]

��� d 'I d 'IPD[ 0+] ���0+] d IBRIIVHW �

IBRIIVHWPD[

��� G%P � 0+]
�

7DEOH����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU �� dd 3 � �� G%P

)UHTXHQF\ RIIVHW 'I )UHTXHQF\ RIIVHW RI

PHDVXUHPHQW ILOWHU FHQWUH

IUHTXHQF\� IBRIIVHW

0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

��� G%P �� N+]
�

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

��� � ����IBRIIVHW'I � ������

G%P

�� N+]
�

�����0+] d IBRIIVHW �

� �0+]

��� G%P �� N+]
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���0+]

��� d 'I � ��� 0+] ���0+] d IBRIIVHW � ���0+] ��� G%P � 0+]
�

��� d 'I d 'IPD[ 0+] ���0+] d IBRIIVHW �

IBRIIVHWPD[

3 � �� G%P � 0+]
�

7DEOH ����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU �� dd 3 � �� G%P

)UHTXHQF\ RIIVHW 'I )UHTXHQF\ RIIVHW RI

PHDVXUHPHQW ILOWHU FHQWUH

IUHTXHQF\� IBRIIVHW

0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

3 � �� G%P �� N+]
�

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

3 � �� � ����IBRIIVHW'I � ������

G%P

�� N+]
�

�����0+] d IBRIIVHW �

���0+]

��� G%P �� N+]

��� d 'I � ��� 0+] ���0+] d IBRIIVHW � ���0+] 3 � �� G%P � 0+]
�

��� d 'I d 'IPD[ 0+] ���0+] d IBRIIVHW �

IBRIIVHWPD[

3 � �� G%P � 0+]
�

7DEOH ����� 6SHFWUXP HPLVVLRQ PDVN YDOXHV� %6 PD[LPXP RXWSXW SRZHU 3 � �� G%P

)UHTXHQF\ RIIVHW 'I )UHTXHQF\ RIIVHW RI

PHDVXUHPHQW ILOWHU FHQWUH

IUHTXHQF\� IBRIIVHW

0D[LPXP OHYHO 0HDVXUHPHQW

EDQGZLGWK

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

��� G%P �� N+]
�

��� d 'I � ��� 0+] �����0+] d IBRIIVHW �

�����0+]

��� � ����IBRIIVHW'I � ������

G%P

�� N+]
�

�����0+] d IBRIIVHW �

���0+]

��� G%P �� N+]

��� d 'I � ��� 0+] ���0+] d IBRIIVHW � ���0+] ��� G%P � 0+]
�

��� d 'I d 'IPD[ 0+] ���0+] d IBRIIVHW �

IBRIIVHWPD[

��� G%P � 0+]
�

1RWHV�

��7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D �� N+] ILOWHU DUH ����� 0+] DQG ����� 0+]�

��7KH ILUVW DQG ODVW PHDVXUHPHQW SRVLWLRQV ZLWK D � 0+] ILOWHU DUH � 0+] DQG �'IPD[ ± ��� N+]�
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
�* VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ �* VXSSRUW WHDP

)RU VXEPLVLRQ WR 76* 5$1 �� IRU DSSURYDO ; �RQO\ RQH ER[ VKRXOG

OLVW 76* PHHWLQJ QR� KHUH n IRU LQIRUPDWLRQ EH PDUNHG ZLWK DQ ;�

)RUP� �* &5 FRYHU VKHHW� YHUVLRQ ��� 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ��*&5)�[[�UWI

3URSRVHG FKDQJH DIIHFWV� 86,0 0( 875$1 ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� 5[ VSXULRXV HPLVVLRQV PHDVXUHPHQW EDQGZLGWK

�* :RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ;

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ D �* VSHFLILFDWLRQ
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ

5HDVRQ IRU

FKDQJH�

7KH PHDVXUHPHQW EDQGZLGWK DSSOLHG IURP � *+] WR ����� *+] LV FKDQJHG WR � 0+]

DFFRUGLQJ WR ,78�5 60�������

&ODXVHV DIIHFWHG� �����

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV ; o /LVW RI &5V� &5 �������[[[ LQ WKLV 7GRF ���

DIIHFWHG� 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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�* 76 ������ 9����� ���������

��

��� 6SXULRXV (PLVVLRQV

����� 'HILQLWLRQ DQG DSSOLFDELOLW\

7KH VSXULRXV HPLVVLRQ SRZHU LV WKH SRZHU RI WKH HPLVVLRQV JHQHUDWHG RU DPSOLILHG LQ D UHFHLYHU WKDW DSSHDUV DW WKH %6

DQWHQQD FRQQHFWRU� 7KH UHTXLUHPHQWV DSSO\ WR DOO %6 ZLWK VHSDUDWH 5; DQG 7; DQWHQQD SRUW� 7KH WHVW VKDOO EH

SHUIRUPHG ZKHQ ERWK 7; DQG 5; DUH RQ ZLWK WKH 7; SRUW WHUPLQDWHG�

)RU DOO %6 ZLWK FRPPRQ 5; DQG 7; DQWHQQD SRUW WKH WUDQVPLWWHU VSXULRXV HPLVVLRQ DV VSHFLILHG LQ VHFWLRQ ����� LV

YDOLG�

����� &RQIRUPDQFH UHTXLUHPHQWV

7KH VSXULRXV HPLVVLRQ VKDOO EH�

�D� /HVV WKDQ ��� G%P����� 0+] DW WKH %6 DQWHQQD FRQQHFWRU� IRU IUHTXHQFLHV ZLWKLQ WKH %6 UHFHLYH EDQG�

�E� /HVV WKDQ ��� G%P���� N+] DW WKH %6 DQWHQQD FRQQHFWRU� IRU IUHTXHQFLHV EDQG IURP � N+] WR � *+]�

�F� /HVV WKDQ ��� G%P���� N+]� 0+] DW WKH %6 DQWHQQD FRQQHFWRU� IRU IUHTXHQFLHV EDQG IURP � *+] WR �����

*+] ZLWK WKH H[FHSWLRQ RI IUHTXHQFLHV ZKLFK DUH PRUH WKDQ ����0+] XQGHU WKH ILUVW FDUULHU IUHTXHQF\ XVHG RU

PRUH WKDQ ����0+] DERYH WKH ODVW FDUULHU IUHTXHQF\ XVHG�

�(GLWRU¶V QRWH� 7HQWDWLYH WH[W� 7KH WH[W VKDOO EH UHYLVHG DFFRUGLQJ WR WKH UHTXLUHPHQWV LQ 76�������!

7KH UHIHUHQFH IRU WKLV UHTXLUHPHQW LV 76 ������>�@ FODXVH �������
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
*60 �$$�%%� RU �* �$$�%%%� VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ 0&& VXSSRUW WHDP

)RU VXEPLVVLRQ WR� 76* 5$1 �� IRU DSSURYDO ; VWUDWHJLF �IRU 60*

OLVW H[SHFWHG DSSURYDO PHHWLQJ � KHUH n IRU LQIRUPDWLRQ QRQ�VWUDWHJLF ; XVH RQO\�

)RUP� &5 FRYHU VKHHW� YHUVLRQ � IRU �*33 DQG 60* 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ�&5�)RUP�Y��GRF

3URSRVHG FKDQJH DIIHFWV� �8�6,0 0( 875$1 � 5DGLR ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ����������

6XEMHFW� 0RGLILFDWLRQ WR WKH KDQGOLQJ RI PHDVXUHPHQW HTXLSPHQW XQFHUWDLQW\

:RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ; 5HOHDVH� 3KDVH �

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ DQ HDUOLHU UHOHDVH 5HOHDVH ��
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH 5HOHDVH ��
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH 5HOHDVH ��
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ 5HOHDVH �� ;

5HOHDVH ��

5HDVRQ IRU

FKDQJH�

� 7KH FXUUHQW WH[W LQ ������ KDV SURYHG WR PHDQ GLIIHUHQW WKLQJV WR GLIIHUHQW SHRSOH�

7KLV &5 DLPV WR DGRSW D SRVLWLRQ ZKLFK LV XQGHUVWRRG DQG FDQ EH DJUHHG

� 0LVPDWFK XQFHUWDLQW\ LV NQRZQ QRW WR EH DFFRXQWHG IRU LQ WKH DOORZDQFH IRU

PHDVXUHPHQW XQFHUWDLQW\� 7KLV &5 PDNHV WKDW DVVXPSWLRQ H[SOLFLW� EXW GRHV QRW UXOH

DQ DOWHUQDWLYH DSSURDFK LQ WKH IXWXUH�

&ODXVHV DIIHFWHG� �

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU *60 FRUH

VSHFLILFDWLRQV
o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�

&RUUHVSRQGLQJ FKDQJH QHHGHG WR �����"
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�� *HQHUDO WHVW FRQGLWLRQV DQG GHFODUDWLRQV

7KH UHTXLUHPHQWV RI WKLV FODXVH DSSO\ WR DOO WHVWV LQ WKLV 76� ZKHQ DSSOLFDEOH�

0DQ\ RI WKH WHVWV LQ WKLV 76 PHDVXUH D SDUDPHWHU UHODWLYH WR D YDOXH ZKLFK LV QRW IXOO\ VSHFLILHG LQ WKH

875$ VSHFLILFDWLRQV� )RU WKHVH WHVWV� WKH FRQIRUPDQFH UHTXLUHPHQW LV GHWHUPLQHG UHODWLYH WR D QRPLQDO

YDOXH VSHFLILHG E\ WKH PDQXIDFWXUHU�

&HUWDLQ IXQFWLRQV RI D %6 DUH RSWLRQDO LQ WKH 875$ VSHFLILFDWLRQV�

:KHQ VSHFLILHG LQ D WHVW� WKH PDQXIDFWXUHU VKDOO GHFODUH WKH QRPLQDO YDOXH RI D SDUDPHWHU� RU ZKHWKHU DQ

RSWLRQ LV VXSSRUWHG�

��� $FFHSWDEOH XQFHUWDLQW\ RI PHDVXUHPHQW HTXLSPHQW

7KH PD[LPXP DFFHSWDEOH XQFHUWDLQW\ RI PHDVXUHPHQW HTXLSPHQW LV VSHFLILHG VHSDUDWHO\ IRU HDFK WHVW�

ZKHUH DSSURSULDWH� 7KH PHDVXUHPHQW HTXLSPHQW VKDOO HQDEOH WKH VWLPXOXV VLJQDOV LQ WKH WHVW FDVH WR EH

DGMXVWHG WR ZLWKLQ WKH VSHFLILHG WROHUDQFH� DQG WKH FRQIRUPDQFH UHTXLUHPHQW WR EH PHDVXUHG ZLWK DQ

XQFHUWDLQW\ QRW H[FHHGLQJ WKH VSHFLILHG YDOXHV� $OO WROHUDQFHV DQG XQFHUWDLQWLHV DUH DEVROXWH YDOXHV� DQG DUH

YDOLG IRU D FRQILGHQFH OHYHO RI �� �� XQOHVV RWKHUZLVH VWDWHG�

,W VKRXOG EH QRWHG WKDW WKH VWDWHG XQFHUWDLQWLHV LQ VHFWLRQ ��� DSSO\ WR WKH WHVW HTXLSPHQW RQO\ DQG GR QRW

LQFOXGH V\VWHP HIIHFWV GXH WR PLVPDWFK EHWZHHQ WKH '87 DQG WKH WHVW HTXLSPHQW�

����� 7HVW HQYLURQPHQWV

6XEFODXVH ���� 7HVW HQYLURQPHQWV�

3UHVVXUH r � N3D

7HPSHUDWXUH r � GHJUHHV

5HODWLYH +XPLGLW\ r � �

'& 9ROWDJH r ��� �

$& 9ROWDJH r ��� �

9LEUDWLRQ �� �

9LEUDWLRQ IUHTXHQF\ ��� +]

7KH DERYH YDOXHV VKDOO DSSO\ XQOHVV WKH WHVW HQYLURQPHQW LV FRQWUROOHG DQG WKH VSHFLILFDWLRQ IRU WKH FRQWURO

RI WKH WHVW HQYLURQPHQW VSHFLILHV WKH XQFHUWDLQW\ IRU WKH SDUDPHWHU�

 

����� 7UDQVPLWWHU

6XEFODXVH ���� %DVH VWDWLRQ RXWSXW SRZHU�

%DVH VWDWLRQ PD[LPXP RXWSXW SRZHU r>���@ G% 

6XEFODXVH ���� )UHTXHQF\ VWDELOLW\�

&DUULHU IUHTXHQF\ r>��@ +]
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6XEFODXVH ������ ,QQHU ORRS SRZHU FRQWURO LQ WKH GRZQOLQN�

7UDQVPLWWHU SRZHU FRQWURO VWHS �UHODWLYH � G% VWHS� r>���@ G%

7UDQVPLWWHU DYHUDJH SRZHU FRQWURO VWHS �UHODWLYH ��  � G% VWHSV� r>���@ G%

1RWH� &RGH GRPDLQ SRZHU

6XEFODXVH ������ 3RZHU FRQWURO G\QDPLF UDQJH�

0D[LPXP DQG PLQLPXP SRZHU r>���@ G%

3RZHU FRQWURO G\QDPLF UDQJH �DW �� G% UHODWLYH SRZHU� r>���@ G%

127(� &RGH GRPDLQ SRZHU

6XEFODXVH ������ 7RWDO SRZHU G\QDPLF UDQJH�

7RWDO SRZHU r>���@ G%

7RWDO SRZHU G\QDPLF UDQJH �DW �� G% UHODWLYH SRZHU� r>���@ G%

6XEFODXVH ������ &3,&+ SRZHU DFFXUDF\�

&3,&+ SRZHU r>���@ G%

127(� &RGH GRPDLQ SRZHU

6XEFODXVH ������ 2FFXSLHG EDQGZLGWK�

2FFXSLHG FKDQQHO EDQGZLGWK r>@ N+]

6XEFODXVH �������� 6SHFWUXP HPLVVLRQ PDVN�

(PLVVLRQ SRZHU�

7DEOH ��� 8QFHUWDLQW\ IRU 6SHFWUXP HPLVVLRQ PDVN PHDVXUHPHQW

)UHTXHQF\ RIIVHW 'I 8QFHUWDLQW\

��� d 'I � ��� 0+] r>���@ G%

��� d 'I � ��� 0+] r>���@ G%

��� d 'I � ��� 0+] r>���@ G%

��� d 'I d 'IPD[ 0+] r>���@ G%

6XEFODXVH �������� $GMDFHQW &KDQQHO /HDNDJH SRZHU 5DWLR �$&/5��

$&/5 � � 0+] �5HODWLYH FDUULHU SRZHU� r>���@ G%

$&/5 � �� 0+] �5HODWLYH FDUULHU SRZHU� r>���@ G%

6XEFODXVH �������� 3URWHFWLRQ RI WKH %6 UHFHLYHU�

(PLVVLRQ SRZHU r>���@ G%

6XEFODXVH ������ 6SXULRXV HPLVVLRQV

&RQIRUPDQFH UHTXLUHPHQW LQ %6 DQG FRH[LVWHQFH UHFHLYH EDQGV�

(PLVVLRQ SRZHU �>���@ G%

&RQIRUPDQFH UHTXLUHPHQWV RXWVLGH %6 DQG FRH[LVWHQFH UHFHLYH EDQGV�

(PLVVLRQ SRZHU�
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I d ��� *+] � ��� G%

��� *+] � I d � *+] � ��� G%

I ! � *+] ���� G%

6XEFODXVH ���� 7UDQVPLW LQWHUPRGXODWLRQ�

,QWHUIHUHQFH VLJQDO SRZHU UHODWLYH WKH FDUULHU SRZHU � >���@ G%

,QWHUPRGXODWLRQ SRZHU � >���@ G%

6XEFODXVH ������ 0RGXODWLRQ $FFXUDF\�

0RGXODWLRQ DFFXUDF\ �(90� � >���@ � 506

6XEFODXVH ������ 3HDN FRGH 'RPDLQ HUURU�

3HDN FRGH GRPDLQ HUURU �>@ G%

����� 5HFHLYHU

6XEFODXVH ���� 5HIHUHQFH VHQVLWLYLW\ OHYHO�

7HVW VLJQDO SRZHU � >���@ G%

6XEFODXVH ���� '\QDPLF UDQJH�

7HVW VLJQDO SRZHU � >���@ G%

$:*1 VLJQDO SRZHU � >���@ G%

6XEFODXVH ���� $GMDFHQW &KDQQHO 6HOHFWLYLW\ �$&6��

7HVW VLJQDO SRZHU � >���@ G%

,QWHUIHULQJ VLJQDO SRZHU �5HODWLYH WR WKH WHVW VLJQDO� � >���@ G%

6XEFODXVH ���� %ORFNLQJ FKDUDFWHULVWLFV�

7HVW VLJQDO SRZHU � >���@ G%

,QWHUIHULQJ VLJQDO SRZHU�

I d ��� *+] � ��� G%

��� *+] � I d � *+] ���� G%

I ! � *+] ���� G%

6XEFODXVH ���� ,QWHUPRGXODWLRQ FKDUDFWHULVWLFV�

7HVW VLJQDO SRZHU � >���@ G%

,QWHUIHULQJ VLJQDOV SRZHU � >���@ G%

6XEFODXVH ���� 6SXULRXV HPLVVLRQV�

(PLVVLRQ SRZHU�

I d ��� *+] � ��� G%
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��� *+] � I d � *+] � ��� G%

I ! � *+] ���� G%

����� 3HUIRUPDQFH UHTXLUHPHQW

6XEFODXVH ���� 'HPRGXODWLRQ LQ VWDWLF SURSDJDWLRQ FRQGWLRQ�

7HVW VLJQDO SRZHU � >@ G%

(E�,� �UHODWLYH� � >@ G%

6XEFODXVH ���� 'HPRGXODWLRQ RI '&+ LQ PXOWLSODWK IDGLQJ FRQGLWRQV�

7HVW VLJQDO SRZHU � >@ G%

(E�,� �UHODWLYH� � >@ G%

��� ,QWHUSUHWDWLRQ RI PHDVXUHPHQW UHVXOWV

&RPSOLDQFH ZLWK WKH UHTXLUHPHQW LV GHWHUPLQHG E\ FRPSDULQJ WKH PHDVXUHG YDOXH �RU GHULYHG YDOXH IURP

WKH PHDVXUHG RQH� ZLWK WKH VSHFLILHG WHVW OLPLW�� ZLWKRXW PDNLQJ DOORZDQFH IRU PHDVXUHPHQW XQFHUWDLQW\ 7KH

WHVW OLPLW VKDOO EH UHOD[HG IURP WKH VSHFLILHG OLPLW LQ WKH FRUH UHTXLUHPHQW XVLQJ WKH PD[LPXP DOORZHG

XQFHUWDLQW\ IRU WKH WHVW HTXLSPHQW DV VSHFLILHG LQ VHFWLRQ ���� �

7KH DFWXDO PHDVXUHPHQW XQFHUWDLQW\ RI WKH WHVW HTXLSPHQW IRU WKH PHDVXUHPHQW RI HDFK SDUDPHWHU VKDOO EH

LQFOXGHG LQ WKH WHVW UHSRUW�

7KH UHFRUGHG YDOXH IRU WKH WHVW HTXLSPHQW PHDVXUHPHQW XQFHUWDLQW\ VKDOO EH� IRU HDFK PHDVXUHPHQW� HTXDO

WR RU ORZHU WKDQ WKH DSSURSULDWH ILJXUH LQ VXEFODXVH ��� RI WKLV 76�

,I WKH PHDVXUHPHQW DSSDUDWXVWHVW HTXLSPHQW IRU D WHVW LV NQRZQ WR KDYH D PHDVXUHPHQW XQFHUWDLQW\ JUHDWHU

WKDQ WKDW VSHFLILHG LQ VXEFODXVH ���� LW LV VWLOO SHUPLWWHG WR XVH WKLV DSSDUDWXV SURYLGHG WKDW DQ DGMXVWPHQW LV

PDGH WR WKH PHDVXUHG YDOXH DV IROORZV�

7KH DGMXVWPHQW LV PDGH E\ VXEWUDFWLQJ WKH PRGXOXV RI WKH VSHFLILHG PHDVXUHPHQW XQFHUWDLQW\ LQ VXEFODXVH

��� IURP WKH PHDVXUHPHQW XQFHUWDLQW\ RI WKH DSSDUDWXV� 7KH PHDVXUHG YDOXH LV WKHQ LQFUHDVHG RU

GHFUHDVHG E\ WKH UHVXOW RI WKH VXEWUDFWLRQ� ZKLFKHYHU LV PRVW XQIDYRXUDEOH LQ UHODWLRQ WR WKH OLPLW�

7KH LQLWLDO WHVW OLPLW LV GHULYHG DV DERYH E\ UHOD[LQJ WKH VSHFLILHG OLPLW XVLQJ WKH PD[LPXP DOORZHG WHVW

HTXLSPHQW XQFHUWDLQW\ DV VSHFLILHG LQ ���� $Q\ DGGLWLRQDO XQFHUWDLQW\ LQ WKH WHVW HTXLSPHQW RYHU DQG DERYH

WKDW VSHFLILHG LQ VHFWLRQ ��� VKDOO EH XVHG WR WLJKWHQ WKH WHVW OLPLW� 7KLV SURFHGXUH ZLOO HQVXUH WKDW WHVW

HTXLSPHQW QRW FRPSOLDQW ZLWK ���GRHV QRW LQFUHDVH WKH FKDQFH RI SDVVLQJ D GHYLFH XQGHU WHVW ZKHUH WKDW

GHYLFH ZRXOG RWKHUZLVH KDYH IDLOHG WKH WHVW LI WHVW HTXLSPHQW FRPSOLDQW ZLWK VHFWLRQ ��� KDG EHHQ XVHG�
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3OHDVH VHH HPEHGGHG KHOS ILOH DW WKH ERWWRP RI WKLV

SDJH IRU LQVWUXFWLRQV RQ KRZ WR ILOO LQ WKLV IRUP FRUUHFWO\�

&XUUHQW 9HUVLRQ� ����������� &5 ���
�* VSHFLILFDWLRQ QXPEHU n n &5 QXPEHU DV DOORFDWHG E\ �* VXSSRUW WHDP

)RU VXEPLVLRQ WR 76* 5$1 �� IRU DSSURYDO ; �RQO\ RQH ER[ VKRXOG

OLVW 76* PHHWLQJ QR� KHUH n IRU LQIRUPDWLRQ EH PDUNHG ZLWK DQ ;�

)RUP� �* &5 FRYHU VKHHW� YHUVLRQ ��� 7KH ODWHVW YHUVLRQ RI WKLV IRUP LV DYDLODEOH IURP� IWS���IWS��JSS�RUJ�,QIRUPDWLRQ��*&5)�[[�UWI

3URSRVHG FKDQJH DIIHFWV� 86,0 0( 875$1 ; &RUH 1HWZRUN
�DW OHDVW RQH VKRXOG EH PDUNHG ZLWK DQ ;�

6RXUFH� 5$1 :*� 'DWH� ��������

6XEMHFW� 7HVW PRGHOV

�* :RUN LWHP�

&DWHJRU\� ) &RUUHFWLRQ ;

$ &RUUHVSRQGV WR D FRUUHFWLRQ LQ D �* VSHFLILFDWLRQ
�RQO\ RQH FDWHJRU\ % $GGLWLRQ RI IHDWXUH
VKDOO EH PDUNHG & )XQFWLRQDO PRGLILFDWLRQ RI IHDWXUH
ZLWK DQ ;� ' (GLWRULDO PRGLILFDWLRQ

5HDVRQ IRU

FKDQJH�

7KH FXUUHQW GHILQLWLRQV RI WKH WHVW PRGHOV DUH LQFRPSOHWH� 9DOXHV IRU PLVVLQJ

SDUDPHWHUV DUH SURSRVHG LQ WKLV &5�

&ODXVHV DIIHFWHG� ���� $QQH[ '

2WKHU VSHFV 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

DIIHFWHG� 2WKHU �* FRUH VSHFLILFDWLRQV o /LVW RI &5V�

06 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

%66 WHVW VSHFLILFDWLRQV o /LVW RI &5V�

2	0 VSHFLILFDWLRQV o /LVW RI &5V�

2WKHU

FRPPHQWV�
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��� *HQHUDO

$OO WHVWV LQ WKLV &ODXVH VKDOO EH FRQGXFWHG RQ %DVH 6WDWLRQ ILWWHG ZLWK D IXOO FRPSOHPHQW RI 7UDQVFHLYHUV IRU WKH

FRQILJXUDWLRQ XQOHVV RWKHUZLVH VWDWHG� 7UDQVPLVVLRQ SRZHU VKDOO EH DW WKH PD[LPXP RXWSXW SRZHU XQOHVV RWKHUZLVH

VWDWHG� 0HDVXUHPHQWV VKDOO EH PDGH DW WKH %6 7[ DQWHQQD FRQQHFWRU� XQOHVV RWKHUZLVH VWDWHG�3RZHU OHYHOV DUH

H[SUHVVHG LQ G%P�

����� 7HVW 0RGHOV

7KH VHWXS RI SK\VLFDO FKDQQHOV IRU WUDQVPLWWHU WHVWV VKDOO EH DFFRUGLQJ WR RQH RI WKH WHVW PRGHOV EHORZ� $ UHIHUHQFH WR

WKH DSSOLFDEOH WDEOH LV PDGH ZLWK HDFK WHVW�

$ FRGH �OHYHO VHWWLQJ� RI �; G% LV WKH VHWWLQJ WKDW DFFRUGLQJ WR WKH EDVH VWDWLRQ PDQXIDFWXUHU ZLOO UHVXOW LQ D FRGH

SRZHU RI QRPLQDOO\ ; G% EHORZ WKH PD[LPXP RXWSXW SRZHU� 7KH UHODWLYH DFFXUDF\ RI WKH OHYHO VHWWLQJV VKDOO FRQIRUP

WR FODXVH ������

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x VSHFWUXP HPLVVLRQ PDVN

x $&/5

x VSXULRXV HPLVVLRQV

x WUDQVPLW LQWHUPRGXODWLRQ

x %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU

�� '3&+V DW �� NVSV �6) ���� GLVWULEXWHG UDQGRPO\ DFURVV WKH FRGH VSDFH� DW UDQGRP SRZHU OHYHOV DQG UDQGRP

WLPLQJ RIIVHWV DUH GHILQHG VR DV WR VLPXODWH D UHDOLVWLF WUDIILF VFHQDULR ZKLFK PD\ KDYH KLJK 3$5 �3HDN WR $YHUDJH

5DWLR��

&RQVLGHULQJ WKDW QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� YDULDQWV RI WKLV WHVW PRGHO FRQWDLQLQJ

�� DQG �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHVW RI WKHVH WKUHH RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

³)UDFWLRQ RI SRZHU´ LV UHODWLYH WR WKH PD[LPXP RXWSXW SRZHU RQ WKH 7; DQWHQQD LQWHUIDFH XQGHU WHVW�

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

/HYHO VHWWLQJ

�G%�

&KDQQHOLVDWLRQ

&RGH

7LPLQJ

RIIVHW

�[���7FKLS�

3&&3&+�6&+ � �� ��� � �

3ULPDU\ &3,&+ � �� ��� � �

3,&+ � ��� ��� �� ���

'3&+

�6) ����

�������� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���
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7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7LPLQJ RIIVHWV DQG OHYHO VHWWLQJV IRU 7HVW 0RGHO �

&RGH 7LPLQJ

RIIVHW

�[���7FKLS�

/HYHO

VHWWLQJV

�G%� ���

FRGHV�

/HYHO VHWWLQJV

�G%� ��� FRGHV�

/HYHO VHWWLQJV

�G%� ��� FRGHV�
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�� �� ��� ��� ���
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��� �� ���

��� �� ���

��� �� ���

��� ��� ���

��� �� ���

��� �� ���

1RWH� 7KH ILJXUHV IRU FRGH SRZHU DUH QRPLQDO DQG KDYH WROHUDQFH RI �� G%�

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x RXWSXW SRZHU G\QDPLFV

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

/HYHO VHWWLQJ

�G%�

&KDQQHOLVDWLRQ

&RGH

7LPLQJ

RIIVHW

�[���7FKLS�

3&&3&+�6&+ � �� ��� � �

3ULPDU\ &3,&+ � �� ��� � �

3,&+ � �� ��� �� ���

'3&+

�6) ����

� � [ ����[ �� � [ ±��� �[ ±� ��� ���

���

�� ��

�

������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x SHDN FRGH GRPDLQ HUURU

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

�����

/HYHO

VHWWLQJV �G%�

�����

&KDQQHOLVDWLRQ

&RGH

7LPLQJ

RIIVHW

�[���7FKLS�

3&&3&+�6&+ � �������� �� � ��� � �

3ULPDU\ &3,&+ � �������� �� � ��� � �

3,&+ � ������ ��� � ��� �� ���

'3&+

�6) ����

����� ��������� LQ

WRWDO

6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH
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$V ZLWK 7HVW 0RGHO �� QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� D YDULDQW RI WKLV WHVW PRGHO

FRQWDLQLQJ �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHU RI WKHVH WZR RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW /HYHO VHWWLQJV

�G%� ��� FRGHV�

/HYHO VHWWLQJV

G%� ��� FRGHV�

�� �� ��� ���
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�� ��� ��� ���

�� ��� ��� ���

�� �� ��� ���

�� �� ��� ���

��� � ��� ���

��� �� ��� ���

��� �� ��� ���

��� �� ��� ���

��� �� ��� ���

��� �� ��� ���

��� ��� ��� ���

��� ��� ��� ���

�� �� ���

�� �� ���

�� ��� ���

�� �� ���

�� �� ���

�� ��� ���

�� �� ���

�� �� ���

��� ��� ���

��� �� ���

��� �� ���

��� ��� ���

��� ��� ���

��� ��� ���

��� �� ���

��� � ���

1RWH� 7KH ILJXUHV IRU FRGH SRZHU DUH QRPLQDO DQG KDYH WROHUDQFH RI �� G%�

��������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

x (90 PHDVXUHPHQW

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

/HYHO VHWWLQJ

�G%�

&KDQQHOLVDWLRQ

&RGH

7LPLQJ

RIIVHW
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3&&3&+�6&+ � �� WR ��� �� WR ��� �

������� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

)RU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+� 7KH '3'&+ DQG '3&&+ KDYH WKH VDPH

SRZHU OHYHO� 7KH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW �� WKDW LV

UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� '3&+ VWUXFWXUH RI WKH GRZQOLQN WHVW PRGHOV

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1GDWD� 17)&, 173& 1SLORW

�� �� �� ��� ��� ��� ��� �� � �� � � �

7KH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR WKH UHOHYDQW

FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� )UDPH VWUXFWXUH RI '3&+

1SLORW  �

6\PERO

�
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6ORW ��

�
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7KH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

7KH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV FKDQQHOLVDWLRQ

FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH� DFFRUGLQJ WR LWV WLPLQJ RIIVHW�

7KH VHTXHQFH VKDOO EH JHQHUDWHG LQ D QLQH�VWDJH VKLIW UHJLVWHU ZKRVH �
WK
DQG �

WK
VWDJH RXWSXWV DUH DGGHG LQ D

PRGXOR�WZR DGGLWLRQ VWDJH� DQG WKH UHVXOW LV IHG EDFN WR WKH LQSXW RI WKH ILUVW VWDJH� 7KH JHQHUDWRU VKDOO EH VHHGHG VR

WKDW WKH VHTXHQFH EHJLQV ZLWK WKH � ELW FKDQQHOLVDWLRQ FRGH VWDUWLQJ IURP WKH /6%� DQG IROORZHG E\ � FRQVHFXWLYH

21(V�

/6%06%
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������� &RPPRQ FKDQQHO 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

��������� 3�&&3&+

7KH DJJUHJDWH �� [ ��  ��� 3�&&3&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � &KDQQHOLVDWLRQ FRGH RI WKH 3�&&3&+ LV XVHG DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI

HDFK IUDPH�

��������� 3,&+

3,&+ FDUULHV �� 3DJLQJ ,QGLFDWRUV �3,� HTXDOV WR >� � � � � � � � � � � � � � � � � �@� 7KLV GHILQHV WKH ��� ILUVW

V\PEROV � r � r M� RI WKH 3,&+� 1R SRZHU LV WUDQVPLWWHG IRU WKH �� UHPDLQLQJ XQXVHG V\PEROV � ���

��������� 3ULPDU\ VFUDPEOLQJ FRGH DQG 6&+

7KH VFUDPEOLQJ FRGH VKRXOG EH ��

:KHUH PXOWLSOH UHSHWLWLRQV RI WKH 7HVW 0RGHO VLJQDOV DUH EHLQJ XVHG WR VLPXODWH D PXOWL�FDUULHU VLJQDO� WKH VFUDPEOLQJ

FRGH IRU WKH FHQWUDO FDUULHU VKRXOG EH �� FDUULHUV DGGHG DW VXFFHVVLYHO\ ORZHU IUHTXHQFLHV VKRXOG XVH FRGHV �� �� ��� DQG

FDUULHUV DGGHG DW VXFFHVVLYHO\ KLJKHU IUHTXHQFLHV VKRXOG XVH FRGHV �� �� ���

7KH VFUDPEOLQJ FRGH GHILQHV WKH 66& VHTXHQFH RI WKH VHFRQGDU\ 6&+� ,Q WKHLU DFWLYH SDUW� SULPDU\ DQG VHFRQGDU\ 6&+

VKDUH HTXDOO\ WKH SRZHU OHYHO GHILQHG IRU ³3&&3&+�6&+´�

����� %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU

0D[LPXP RXWSXW SRZHU� 3PD[� RI WKH EDVH VWDWLRQ LV WKH PHDQ SRZHU OHYHO SHU FDUULHU WKDW WKH PDQXIDFWXUHU KDV

GHFODUHG WR EH DYDLODEOH DW WKH DQWHQQD FRQQHFWRU�

������� 7HVW &RQGLWLRQV DQG PHDVXUHPHQW PHWKRG

�� &RQQHFW WKH SRZHU PHDVXULQJ HTXLSPHQW WR WKH EDVH VWDWLRQ 5) RXWSXW SRUW�

�� 6HW WKH EDVH VWDWLRQ WR WUDQVPLW D VLJQDO PRGXODWHG ZLWK D FRPELQDWLRQ RI 3&&3&+� 6&&3&+ DQG 'HGLFDWHG

3K\VLFDO &KDQQHOV VSHFLILHG DV WHVW PRGHO� LQ ��������DV VWDWHG EHOORZ�

�� 0HDVXUH WKH PHDQ SRZHU DW WKH 5) RXWSXW SRUW RYHU D FHUWDLQ VORWV�

7KH VHWXS RI SK\VLFDO FKDQQHOV IRU WUDQVPLWWHU WHVWV VKDOO EH DFFRUGLQJ WR RQH RI WKH WHVW PRGHOV EHORZ� $ UHIHUHQFH WR

WKH DSSOLFDEOH WDEOH LV PDGH ZLWK HDFK WHVW� 7KH PHDQ RYHUDOO RXWSXW SRZHU WR EH WUDQVPLWWHG� LV VSHFLILHG ZLWK HDFK

WHVW�

��������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�VSHFWUXP HPLVVLRQ PDVN

�$&/5

�VSXULRXV HPLVVLRQV
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�WUDQVPLW LQWHUPRGXODWLRQ

�PRGXODWLRQ DFFXUDF\

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

�������� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�
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��������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�RXWSXW SRZHU G\QDPLFV

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

� � [ ����� � [ ���� ������������

����������

��������

�����

��������� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�SHDN FRGH GRPDLQ HUURU

7DEOH ���� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �
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3,&+ � ��� ��� ��

'3&+

�6) ����

����� ���� LQ WRWDO 6HH 7DEOH ��� 6HH 7DEOH ��� 6HH 7DEOH

���

7DEOH ���� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�
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��������� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

)RU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+� 7KH '3'&+ DQG '3&&+ KDYH WKH VDPH

SRZHU OHYHO� 7KH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW �� WKDW LV

UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� '3&+ VWUXFWXUH RI WKH GRZQOLQN WHVW PRGHOV

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1GDWD� 17)&, 173& 13LORW
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7KH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR WKH UHOHYDQW

FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH ��� EHORZ�

7DEOH ��� )UDPH VWUXFWXUH RI '3&+
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7KH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

7KH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ WKH SULPLWLYH

WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV FKDQQHOLVDWLRQ

FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH�

������� 0LQLPXP UHTXLUHPHQW

,Q QRUPDO FRQGLWLRQV� WKH %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU VKDOO UHPDLQ ZLWKLQ �� G% DQG ±�G% RI WKH

PDQXIDFWXUHU¶V UDWHG SRZHU�

,Q H[WUHPH FRQGLWLRQV� WKH %DVH VWDWLRQ PD[LPXP RXWSXW SRZHU VKDOO UHPDLQ ZLWKLQ ���� DQG ±��� RI WKH

PDQXIDFWXUHU¶V UDWHG SRZHU�
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$QQH[ ' �,QIRUPDWLYH�� 'RZQOLQN WHVW PRGHO

'�� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�VSHFWUXP HPLVVLRQ PDVN

�$&/5

�VSXULRXV HPLVVLRQV

�WUDQVPLW LQWHUPRGXODWLRQ

�PRGXODWLRQ DFFXUDF\

)RU WKH DERYH VHW RI PHDVXUHPHQWV LW LV DSSURSULDWH IRU WKH WHVW VLJQDO WR KDYH KLJK 3$5� 7KLV LV DFKLHYHG E\ LQFOXGLQJ

�� '3&+ DW �� NVSV �6) ���� GLVWULEXWHG UDQGRPO\ DFURVV WKH FRGH VSDFH� DW UDQGRP SRZHU OHYHOV DQG UDQGRP 7RIIVHWV

�VLPXODWLQJ D UHDOLVWLF WUDIILF VFHQDULR��

&RQVLGHULQJ WKDW QRW HYHU\ EDVH VWDWLRQ LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� YDULDQWV RI WKLV WHVW PRGHO FRQWDLQLQJ

�� DQG �� '3&+ DUH DOVR VSHFLILHG� 7KH FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHVW RI WKHVH WKUHH RSWLRQV

WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW XQGHU WHVW�

³)UDFWLRQ RI SRZHU´ UHODWHV WR WKH PHDQ RXWSXW SRZHU RQ WKH 7; DQWHQQD LQWHUIDFH XQGHU WHVW�

7DEOH �� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

�������� ���� LQ WRWDO 6HH 7DEOH � 6HH 7DEOH � 6HH 7DEOH �

7KH SRZHU OHYHOV LQ 7DEOH � ZHUH EDVHG RQ WKH UHVXOWV IURP QHWZRUN VLPXODWLRQV� /LVWV FRQWDLQLQJ ��� �� DQG ��

SRZHU OHYHOV ZHUH FRQVWUXFWHG WR KDYH DSSUR[LPDWHO\ WKH VDPH SRZHU GLVWULEXWLRQ RI WKH VLPXODWLRQ UHVXOWV� 7KHVH

SRZHUV ZHUH WKHQ UDQGRPO\ DVVLJQHG WR WKH FKRVHQ FRGHV� $ VHW RI �� FRGHV ZDV FKRVHQ ZLWK D UDQGRP EXW HYHQ

GLVWULEXWLRQ DFURVV WKH FRGHVSDFH� 6XEVHWV RI WKH VHW RI �� ZHUH FKRVHQ IRU WKH �� DQG �� FRGH FDVHV� 7RIIVHWV ZHUH

FKRVHQ DW UDQGRP�

7DEOH �� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�

� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����

�� � ����� ����� �����
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�� � ����� ����� �����

�� � ����� ����� �����
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'�� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

�RXWSXW SRZHU G\QDPLFV
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$ �� FRGH FKDQQHO PRGHO LV FKRVHQ EHFDXVH ZKHQ WHVWLQJ WRWDO SRZHU G\QDPLF UDQJH 3PD[��� G% OHYHO �5) SRZHU� WKLV

LV WKH PD[LPXP QXPEHU RI FKDQQHOV ZKLFK ZH FDQ JHW GRZQ WR WKH UHTXLUHG RXWSXW SRZHU OHYHO ZLWKRXW JRLQJ XQGHU

WKH 3PD[��� G% OHYHO LQ WKH FRGH GRPDLQ EDVH �ZKHQ ZH DVVXPH WKDW DOO FRGH FKDQQHOV XVH VDPH SRZHU��

7KLV FRQILJXUDWLRQ LV DOVR VXLWDEOH IRU SRZHU FRQWURO WHVW DV ZH FDQ WHVW 3PD[�� G% OHYHO �IRU RQH FRGH FKDQQHO LQ WKH

FRGH GRPDLQ� E\ UHGXFLQJ SRZHU RI WKH RWKHU FRGH FKDQQHOV WR 3PD[��� G%�

7DEOH �� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

� � [ ����� � [ ���� ������������
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'�� 7HVW 0RGHO �

7KLV PRGHO VKDOO EH XVHG IRU WHVWV RQ�

SHDN FRGH GRPDLQ HUURU�

7KH VWUXFWXUH RI WKLV WHVW PRGHO LV FKRVHQ DVVXPLQJ WKDW HUURU SRZHU LQ WKH LQDFWLYH FRGHV ZLOO EH SULPDULO\ GXH WR WKH

IROORZLQJ HIIHFWV�

�UDQGRP QRLVH � ZKLFK ZLOO FDXVH DQ HYHQ JURZWK RI HUURU SRZHU LQ DOO FRGHV�

�QRQ�OLQHDULW\ � ZKLFK ZLOO FDXVH FRGH LQWHUPRGXODWLRQ �HUURU JURZWK LQ FRGHV ZKLFK DUH WKH ELWZLVH SURGXFW RI DFWLYH

FRGHV�

�SKDVH MLWWHU � ZKLFK FDQ FDXVH �WDLOV� RI HUURU JURZWK LQ FRGHV DGMDFHQW WR DFWLYH FRGHV�

%\ SXWWLQJ DOO WKH '3&+ LQ WKH XSSHU KDOI RI WKH FRGHVSDFH� DOO WKH HUURU GXH WR FRGH LQWHUPRGXODWLRQ ODQGV LQ WKH

ERWWRP KDOI RI WKH FRGH VSDFH� ZKHUHDV WKDW GXH WR QRLVH ODQGV HYHQO\ DFURVV WKH ZKROH VSDFH� DQG DQ\ �WDLOV� GXH WR�

H�J� SKDVH MLWWHU ZLOO EH YLVLEOH RQ WKH IHZ FRGHV LQ WKH ORZHU KDOI RI WKH FRGH VSDFH �SDUWLFXODUO\ 3,&+ ZKLFK LV

SRVLWLRQHG LQ WKH ORZHU KDOI RI WKH FRGH VSDFH ZLWK WKLV LQ PLQG�� 7KH LQWHQWLRQ LV WR PDNH SRVVLEOH D TXDOLWDWLYH

DVVHVVPHQW RI WKH UHDVRQ IRU D SRRU 3&'( UHVXOW E\ LQVSHFWLQJ WKH FRGH GRPDLQ GLVSOD\�

7DEOH �� 7HVW 0RGHO � $FWLYH &KDQQHOV

7\SH 1XPEHU RI

&KDQQHOV

)UDFWLRQ RI

3RZHU ���

)UDFWLRQ RI

3RZHU �G%�

&KDQQHOLVDWLRQ

&RGH

7RIIVHW

3&&3&+�6&+ � �� ��� �

3ULPDU\ &3,&+ � �� ��� �

3,&+ � ��� ��� ��

'3&+

�6) ����

����� ���� LQ WRWDO 6HH 7DEOH � 6HH 7DEOH � 6HH 7DEOH �

7KH FKDQQHOLVDWLRQ FRGHV DQG 7RIIVHWV DUH UDQGRPO\ DVVLJQHG� $V ZLWK 7HVW 0RGHO �� QRW HYHU\ EDVH VWDWLRQ

LPSOHPHQWDWLRQ ZLOO VXSSRUW �� '3&+� D YDULDQW RI WKLV WHVW PRGHO FRQWDLQLQJ �� '3&+ DUH DOVR VSHFLILHG� 7KH

FRQIRUPDQFH WHVW VKDOO EH SHUIRUPHG XVLQJ WKH ODUJHU RI WKHVH WZR RSWLRQV WKDW FDQ EH VXSSRUWHG E\ WKH HTXLSPHQW

XQGHU WHVW�

7DEOH �� '3&+ 6SUHDGLQJ &RGH� 7RIIVHW DQG 3RZHU IRU 7HVW 0RGHO �

&RGH 7RIIVHW &RGH 3RZHU

�G%� ��� FRGHV�

&RGH 3RZHU

�G%� ��� FRGHV�
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'�� '3&+ 6WUXFWXUH RI WKH 'RZQOLQN 7HVW 0RGHOV

,W LV SURSRVHG WKDW IRU WKH DERYH WHVW PRGHOV WKH IROORZLQJ VWUXFWXUH LV DGRSWHG IRU WKH '3&+�

,W LV SURSRVHG WKDW WKH '3'&+ DQG '3&&+ KDYH WKH VDPH SRZHU OHYHO�

,W LV SURSRVHG WKDW WKH WLPHVORW VWUXFWXUH VKRXOG EH DV GHVFULEHG E\ ���������� VHFWLRQ ����� 7DEOH ���VORW IRUPDW ��

WKDW LV UHSURGXFHG LQ 7DEOH � EHORZ�

6ORW

)RUPDW

&KDQQHO

%LW

&KDQQHO

6\PERO

6) %LWV�)UDPH %LWV�

6ORW

'3'&+ %LWV�6ORW '3&&+ %LWV�6ORW

�, 5DWH

�NESV�

5DWH

�NVSV�

'3'&+ '3&&+ 727 1'DWD

�

1'DWD

�

17)&, 173& 13LORW

�� �� �� ��� ��� ��� ��� �� � �� � � �

,W LV SURSRVHG WKDW WKH WHVW '3&+ KDV IUDPH VWUXFWXUH VR WKDW WKH SLORW ELWV DUH GHILQHG RYHU �� WLPHVORWV DFFRUGLQJ WR

WKH UHOHYDQW FROXPQV RI ���������� VHFWLRQ ����� 7DEOH ��� ZKLFK DUH UHSURGXFHG LQ 7DEOH � EHORZ�
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,W LV SURSRVHG WKDW WKH 73& ELWV DOWHUQDWH �� � �� VWDUWLQJ ZLWK �� LQ WLPHVORW ��

,W LV SURSRVHG WKDW WKH DJJUHJDWH �� [ ��  ��� '3'&+ ELWV SHU IUDPH DUH ILOOHG ZLWK D 31� VHTXHQFH JHQHUDWHG XVLQJ

WKH SULPLWLYH WULQRPLDO
� �

�[ [� � � 7R HQVXUH QRQ�FRUUHODWLRQ RI WKH 31� VHTXHQFHV� HDFK '3'&+ VKDOO XVH LWV

FKDQQHOLVDWLRQ FRGH DV WKH VHHG IRU WKH 31 VHTXHQFH DW WKH VWDUW RI HDFK IUDPH�

'�� 5HIHUHQFHV

>�@(ULFVVRQ� � 'RZQOLQN WHVW PRGHO IRU �������� �*33 5$1 :*� 7GRF ���� ����

>�@>�@ +HZOHWW 3DFNDUG� �'RZQOLQN 0RGXODWLRQ 4XDOLW\ 0HDVXUHPHQW�� 60*� 8076 /��(* 7GRF �������


	RP-000022.doc
	cr25141_001_ dynamic range.doc
	cr25141_002_editorial.doc
	cr25141_003_occupied bw meas.doc
	cr25141_004_ clarification.doc
	cr25141_005_txmodels.doc
	cr25141_006r1_regional req.doc
	cr25141_007_blocking.doc
	cr25141_008_aclr.doc
	cr25141_009_ peak code.doc
	cr25141_010_rf ext devises.doc
	cr25141_011_performance req.doc
	cr25141_012 emission mask.doc
	cr25141_013 bs config.doc
	cr25141_014_test models.doc
	cr25141_015_dl test models.doc
	cr25141_016_rev marks.doc
	cr25141_017_format of tests.doc
	CR25141_018_system setup.doc
	cr25141_019_intermodulation test.doc
	cr25141_020_test model mods.doc
	cr25141_021_rx diversity.doc
	cr25141_023_emission mask.doc
	cr25141_024_rx spurious.doc
	cr25141_025_meas equ uncertainty.doc
	cr25141_026_test models.doc

