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0($685(0(17 5(3257
)&& 3DUW

*HQHUDO ,QIRUPDWLRQ

$33/,&$17 6DPVXQJ (OHFWURQLFV &R /WG
$33/,&$17
s 5 (66 6DPVXQJ UR ODHWDQ GRQJ
<HRQJWRQJ JX B6XZRQ VL *\HRQJJL GR _.RUHD
7(67 6,7( 3&7(67 (1*,1((5,1* /$%25%$725< ,1&
7(67 6,7( $''5(66 2DNODQG 0LOOV 5RDG &ROXPELD 0 86%

)&& 58/( 3$57 6 3DUW 6XESDUW &

%$6( 02'(/
)& &

60 7
$ /607

)&& &/$66,),&$7,2)&& 3DUW 6SUHDG 6SHFWUXP 7UDQVPLWWHU '66
7HVW 'HYLFH 6HULDO 1R [J3URGXFWLRUWH 3URGXFWLRQLQHHULQJ

OHWKRG 6\WWHP JUHTXHQF\ +RSSLQJ 6SUHDG 6SHFWUXP )+66
'$7( 6 2) 7(67
7(67 5(3257 6 1 < $ /

7HVW )DFLOLW\ $FFUHGLWDWLRQV
OHDVXUHPHQWY ZHUH SHUIRUPHG DW 3&7(67 QQURQXPELDRIOVDE ORFBVBHG L

X

3&7(67 IDFLOLW\ LV DQ )&& UHJLVWHUHG WIBV/W6 TDFHOLWR ZL1
VLWH GHVFULSWLRQ UHSRUW RQ ILOH D/@E RLDVHBBHMQ D6i® WMK
Rl WKH )&& 5XQ8XVWMEB &DQDGD %

3&7(67 /IDE LV DFFUHGLWHG WR ,62 ®\H8RA GMDPIVQARDDGV
7HFKQRORJ\ 1,67 XQGHU WKH 1DWLRQDOGRROXWQWRQ U3 UME
19/$3 /IDE FRGH LQ (0& )&& DQG 7THOHFRPPXQLFDWLR
3&7(67 /IDE LV DFFUHGLWHG WR ,62 FER L DA HR @ P HRJ
/IDERUDWRU\ $FFUHGLWDWLRQ $ /$ LQ 5SWHMWAL GEVRWSWL]
&RPSDWLELOLW\ +$%& 7M\HWVEOPRVE7TDQ G TLUROHY Y DGIE WQ G X
&DQDGD 5XOHV

3&7(67 /DE LV D UHFRJQL]JHG 8 6 &RQIRUP L9\ LSV { B&/ \DRH® V
577( Q E XQGHU SVEXWEX B O(5HFRIJQLWAE RGQE$IJUHHPHQ

3&7(67 7&% LV D 7HOHFRPPXQLFDWULHGQ WEHIEUWRL |, 6 F |
*XLGH E\ WKH $PHULFDQ 1DWLRQDO 6\UDQGDARS\H YQR W)LAZX:
DQG ,QGXVWU\ &DQDGD 6WDQGDUGV 566

3&7(67 IDFLOLW\ LV DQ ,& UHJLVWHURGWK WKH WIHWVW ®HN\ERU
ILOH DW ,QGXVWU\ &DQDGD

3&7(67 LV D &7,% $XWKRUL]JHG 7HVW /DERUDWRD®QG&EV'/2 IRU
ZLUHOHVV GHYLFHV DQG IRU 2YHU WKH $LWHY ML Q¥QM QR
&'0$ *60 *356 (*356 8076'0$& &'0$ [(9'2 DQG &'0%77[

ya& .'$ 1607 )&& 3W %/8(7227+ 7(67 5(3257 SHYLHZHG |E\

' &(57,),&%$7,21 4XDOLW\ 0PQDJHU
7HVW 5HSRUW § THVW 'DWHV (87 7\SH 3DJH Rl
< $ / 3RUWDEOH 7DEOHW

<

3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



,1752"'"8&7,21

6FRSH

OHDVXUHPHQW DQG GHWHEWURPWLRQWRIF HHFRIVUDRBQR I(DETXHQF\ GHYLFF
LQWHQWLRQDO DQG RU XQLQWHQW L RQH WBBKOWDWYUROHAR B 8GLDIQIHOZ
&RPPXQLFDWLRQV &RPPLY®XRY WD QED QKXGE DD QIEU VQLIILE BMLIREI % X U H D X

3&7(67 THVW /RFDWLRQ

7KH PDS EHORZ VKRZV WKH ORFDWLRQ RI WXWHRBBFIL®A MR ABERH2P&E& LWER L
&ROXPELD YLFLQLWYDWKIH %/DRWLERHERUVWIOWKH, FDWY RI %DOWLPRUH DC
'& D U Hd2e Figure 1-1

7KHVH PHDVXUHPHQW WHVWV ZHUH FRQGXFW HXE PWD WK\ 3&JK6 7 I PUQ QW
2DNODQG OLOOV 5RDG &ROXPELD 0'HV DUWKH]VLWH BRRWXIGHD VQ G

- ORQJLWXGH 7KH IDFLOLW\ LV PLA®WY IDRUGN W KRH WK EL HEWOWDLERIDIOND Q

VWUHQJWK DUH DSSURWRRWHBY MTK*¥D & &KHDE RWDWBHE GHVFULSWLRQ RI

IDFLOLW\ ZDV IRXQG WR EH LQ FRPSOLDQFH ZDRFHR WKLH U RVIRX 1$U 18 P l.Q W V

YHEUXDU\

JLIXUH O0DS RI WKMHOWIHDRWHHUD® G OHW URSRRIOVND @& :DVK D
. )& & 3W %/8(7227+ 7(67 5(3257 5HYLHZHG |E\
)&& 'S 1607 &(57,),&%7,21 4XDOLW\ ODQDJHU
7HVW 5HSRUW 6 THVW 'DWHYV (87 7\SH 3bIH Rl
< $ / 3RUWDEOH 7DEOHW

< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



352'8&7 ,1)250%$7,21

(TXLSPHQW "HVFULSWLRQ

7KH (TXLSPHQW 8QGHU 7HDWVXGRUWDERH 7DEOHW )&& ,' 7K HEGWHVW GD\
FRQWDLQHG LQ WKW \R Q'S RIRWVKHIUMMMVQHL RBT Y VG %0 X HRVRRWK WUDQVPLWW

X T7TKLV %OXHWRRWK PRGXWH B EX BHHQX WWRQ WHKE4 XDA IZFFRQILUP WKH IROORZI
$ 7KH KRSSLQJ VHTXHQFH LV SVHXGRUDQGRP
% $00 FKDQQHOV DUH XVHG HTXDOO\ RQ DYHUDJH
& 7KH UHFHLYHU LQBKX\WD BV QGKH GNWKO QVPLW EDQGZLGWK
' 7KH UHFHLYHU KRSV LQ VHTXHQFH ZLWK WKH WUDQVPLW VLJQDO

X J ,Q0 DFFRUGDQFH ZLWK WKH %O XWWR RWXW, QB X WWE&NWWREGDWR FRPSO
UHJXODWLRQV LQ 6HIFWWRE WUDQ@YPLWMHNKLY BRGIWHRMWRIG RAIPWWLRQ V\VWHF
X K ,Q DFFRUGDQFH ZLWK WKH % O XWWRRW W H © GER/MNWH QLBMADFERGIRABEHDW V H O

KRSSLQJ VHTXHQFH ZLWK RWKHU IUHTXHQBWUKRS SIQUSRWHV RP\D YRUGWRB WK H
RFFXSDQF\ RI LQGLYLGXDO KRSSLQJ IUMWHHYFLHY E\ PXOWLSOH WUDQVPL

X K 7KH (87 HPSOR\V $GDSWLYH )UHTXHRK \L 6 RYS\IQIRIE) QREKAHVHQFH QC
GHYLFHV RSHUDWLQJ LQ 1/$1 DQG HYW ®X ®F\D IMDKDHEFO HU RIRDVY O @\L V7 KH SURF
UHGXFHV WKH QXPEHUW RUR\PHV VF KIXQQIQOGMPWRX PERUDRP FKDQQHOV

'"HYLFH &DSDELOLWLHYV
7KLY GHYLFH FRRWODRAODMVMOWKBSDELOLWLHV

:&'0% +63% OXOWLUL7EDQG E J Q :/%$1 Q DF 81,, %OXHWRRWK [
$17

THVW &RQILIJXUDWLRQ
7KH 6DPVXQJ 3BRUWDEOH 7DEOHW )&& ,' $ /BRBI7IXLGEDYQY AWVHHRWHIG ,S&HU W

'$ $16, & ZDV XVHG WR UHIHUMQFH8WKH VDSSURSUUDGLDWH
HPLVVLRQV WHVWLQJ DQG $& OLQH FRQGXFRIHG&WHVWH FR QEGHH V6 H 6 WHIR
VHWXSV IRU UD GY DWHH\GWHYH WWKISRIQ DQG DQG IRU DQWHQ

FROQGXFWHG HPLVVLRQV WHVW VHWXSV

(0, 6XSSUHVVLR® 'BRGEHLFDWLRQV
1R (0, VXSSUHVVLRQUGHIGEBH G DAHG QR PRB LRDEHWE RQVQIHWHVWLQJ

ya& .'$ 1607 )&& 3W %/8(7227+ 7(67 5(3257 SHYLHZHG |E\

' &(57,),&%$7,21 4XDOLW\ 0PQDJHU
7HVW SHSRUW 6 THVW 'DWHYV (87 7\SH 3DJH Rl
< $ / 3RUWDEOH 7DEOHW

< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



'(6&5,21 2) 7(67

(YDOXDWLRQ 3URFHGXUH

7KH PHDVXUHPHQW SURFHGXUH GHVFULE HIBQ GO UMK HR $P HH\. WD Q J1 BQ/Q RFEHX
'"HYLFHV $16, & DQG WKH 3)LOLQJ BQGQMDVRXWHBHDXHO¥FLG+RSSL
6SHFWUXP B6\WWHPV" '$ ZHUH XVHG LQKHNGRWPVXIODVIRURBE®HRTD
)&& ,' $ 1607

'"HYLDWLRQ IURP PHDVXUHPHQW SURFHGXUH «««««&&« &KL LK KK LK 1R
$& /ILQH &RQGXFWHG (PLVVLRQV

7KH OLQH FRQGXFWHG IDFLOLW\ LV O ROFODHANH GIQRORGHID 7KH [VKIMKQEH
PDQXIDFWXUHG E\ (76 /LQGJUHQ 5) (QFORWILYHNWHYXHRYKAKKB GLLIQLH & G H ¢
DFFRUGDQFH ZLWK 068$6WG $ RU 1 P ZRR®HQ WPEKLJK LV SODFHG FP D
WKH YHUWLFDO ZDOO DQG FP DZD\ IURP WRKRP VEBRI ZINH) RO +¥KH QVHKLH O
,PSHGDQFH 6WDELOL]DWLRQ 1HWZRUNV QG6MHG DB R FERRAAGHB RV R/ KWK H, 6\ K
ILOWHUHG E\ HIWHUQDO KLJK FXUUHE&WLIOMWHK U\ VAHKHHLR/OHQRIDD GREK UL ©
/ILQGJUHQ ORGHO /35; \WWH@E¥®WLRQ N+KH*WZRD@G 3, ILOWHUV DUH (7
ORGHO /5: 6 G% OL@QURMWLRQ /RVV NFKHVH+LOWHUV DWWHQXDWF
QRLVH IURP HQWHULQJ WKH PHDVXUHRRQER QGEBVWRKMKH VIKOWEGHW® U R

7KH (87 LV SRZHUHG IURP RQH /,61 DQG WRKZHH VNS SIRBRW WRKXLSAARWGLA, 63
LV D '& SRZHUHG GH Y.IOFRH E B RZHWWXHGY RRHFB XSSO\ LW QRUPDOO\ ZLOO
DQG WKLV VXSSO\ OLQH V ZLOO EH FRQQ HFWWHGU AR O/ FWLIQRRIE 0,8V P
ZHUH VKRUWHQHG WR D PHWHU OHQJWK SHQYR®QHQBGXKWR YH EX® GWIIDBH
HGJH RI WKH WHVW WDEOH $00 FDEOHWRHUHR @WD O HDH/N\M U HFPF B BJIRIRKK Q
FDEOHV IRU VXSSRUW HTXLSPHQW ZHUH IURKWMG HER2QU WR] WHKHD W HF R QG
GUDSHG RYHU WKH VHFRQG /,61

6XIILFLHQW WLPH IRU WKH (87 VXSSR U WTZXD 'S FOHIQOAR Z B G GL § HRVMB HHT X R §P
WR WKHLU QRUPDO RSHUDWLQJ FRQGL®WRWR @ RDIQHBW RE WBRK W RH W & H FAVEL
H[SORUDWRU\ PHDVXDHAH@WRVGHWHUPLQH SWKRIG KFHDXIHWRHHRD[LPXP HPL\
WKH (87 7KH VSHFWUXP ZDV VFDQQHG |URPHFWUXRVRQ DG HUWEKKB G HW H
ZDV VHW WR SHDN PRGH IRU H[SORUDWRGY PGW K XRIHWKEW\Q ZRLH ERM |
7KH (87 VXSSRUW HTXLSPHQW DQG LQWHYURRD QYBWRDQ LEXDMWWHEHWR B
HPLVVLRQ (DFK HPLVIDRQPEZPHMG DEDVRD U\ LGGHWSRIZPIRGBILRI RSHUDWLRQ R
FORFN RU GDWD H[FKDQJH VSHHG VFUBORL @XSSKRWWHHTXQ SVPRI QMK HZ K & F KO+
WKH ZRUVW FDVH HPLVVLRQ 2QFH WKH ZRQVWGHFOQWH I LHFG V VLIRH VR & Y
FRQILIXUDWLRQ DUUDQJHPHQW DQG PRGH KRIVHR SHRIDWILRQ VW KD WX VEHIR
PHDVXUHPHQWY RQ WKH VDPH WHVW VLW H XDKH BOD\DHUE LIVY HH VI W RG & W
N+] UHVROXWLRQ EDQGZLGWK IRU ILQDO PHDVXUHPHQWYV

ILQH FRQGXFWHG HPLVVLRQV WHVW UHVXIOMWVOPBHFHKRNHQ PR GH RN LRIQH ¢
ZDV XVHG WR SHU I RGXBW HE GHHP IFNRVLRQV WHVWLQJ

)&& 3W %/8(7227+ 7(67 5(3257 S5HYLHZHG [E\

&& ,'$ /607
) 8 &(57,),&%$7,21 4XDOLW\ 0pQDJHU

7THVW 5HSRUW 6 YTHVW 'DWHV (87 7\SH

3DJH RI
< $ / SRUWDEOH 7DEOHW

< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



5DGLDWHG (PLVVLRQV

7KH UDGLDWHG WHNVWVIDGE LIROLMNQ HQY GCRRYQ HPFHIWRHE VKPPEHU XVHG IRU ILQC
DQG H[SORUDWRU\ PHDVXUHPHQWY ZKHQ QURBVVDWIRRQWBLPHDBY XZUWRH
DQHFKRLF FKDPEHU ZKLFK LV VKLHOGHGI IURP BVMH\VDIW E L WRIW. Q Q@ MWAHH MHKIHH @

P HOOLSWLFDO REYMDUXRWDRRBRIWGBIQHH 2LWXUBRODXWRI $16, & )
PHDVXUHPHQWY DERYHV Dy D BYRIWDEHU G RZG MUK AV KBIRWR X UEHWDEOH DQG WK
LQ VXFK D ZzD\ VR DVWWR PBEREWL.RQ RIUURFHOMRKWHRRYW) EHORZ *+] WK
DUH UHPRYHG $Q (76 /LQGJUHQ ORGHO G URUVHDBGWIXW B W DFEHIDH X WH Rk
FROWLQXRXVO\ URWR@WEREBOHAEP RWWIEO OR A WHUM WOLHIOAMH BIHY 7KH WXUC
LV IOXVK ZLWK WKH UDLVHG IORRU Rl WKH KD PIKIQE WICR @R UBGWH ID WRR R
PHDVXUHPHQWY EHORZ *+] D FP KLIK 3%& D/XHGE RRUQN WRASU R F WADKUHH WX/ 1
a FP VKHHW RI KERO\MQVHOYMH LV XVMWRPDO WMKHWIREDHHG RQ WRS RI W
WR EULQJ WKH WRWDO KHLJKW RI WKH WDEGNHWR+] FP KRIK FGHQA\XKLWM\P
SRO\HWK\OHQH EORFN LV SODFHG R MRS RWIGHVO BYW KHIBE®W WR EURQ

JRU DOO PHDVXUHPHQWY WKH VSHFWUXPDZDRXWKIVQDOIG MRER XWR D ORH \(
DQWHQQD KHLJKW XVLQJ D EURDGEDQG D®BHQQINHURRQFO A KRZ QV R QW K
GHSHQGLQJ RQ WKH KLJKHVW IUHTXHQFL\FH @H UDWHIGL RK WY HGG HY WEKHRG |
YRU IUHTXHQFLHY DERYH *+] OLQHDUM) BROMQOIQBE BHRXHE XN HIG G JRIUKIRIU T
0+] D FDOLEUDWHG ORRS DQWHQQD ZDVVXWHI®H WD ZH 5 8 RUDMHR/WAD B N
SHUIRUPHG DW PHWHU WHVW GLVWDQFBHLDXVGEIWKIRIBED Q® HDRXRHBD @
DPSOLILHUV DQG VSHFWUXP DQDO\]HUV WRGGRWEHYLOHR®XHLQU HWXHC
HPLVVLRQV 6XIILFLHQW WLPH IRU WKHW(8VWVEKBSIRIAH GIW XLV DAOW RZA G L
WR ZDUP XS WR WKHLU QRUPDO RSHUDRBR) B BGROBEWRER @ RBK R | WAHVHV V HY
PHWHU WDEOH 7KH (87 VXSSRUW HTXEDEDGW ZHYG DQWBQBR G QHFGV P
PD[LPL]JH HDFK HPLVVLRQ $SSURSULDWHXSUWHWEOWLRQ CZ BV WD NRQVWR R
PD[LPL]HG DQG LQYHVWLJIDWHG 7KH V\\W\@HP FRI IR I RESHW DRV ROR B NY VG |
DSSOLFDEOH WXUDQW® 6 R HLY R XMV H @QMH & H RIK WDEXVIQHTXHQF\ IRXQG

J)LQDO PHDVXUHPHQWY ZHUH PDGH LQ WKHRDHALE D QWHIGR LOL RKIIRJEH US R @ D
DQG KRUQ DQWHQQDV 7KH WHVW VHWXSD®RD 8 UFRRGNX EBDGUW & HVRR WKW ¥ B WE
VSHFWUXP DQDO\]HU ZDV VHW WR LQYHGWRIDWHYVINLQ J UMR XHR@BSIDHM WHKE
GLVWXUEDQFHV ZLKMK VISHHFS HAWG VOR PWHV ¥ R @ KMD MWOXLWQQ WWDKEKD (87 ZDV URWDYV
GHJUHHV DQG WKH KHYBJHKIMQRIHW IO B KRHINUH WG D QMGRY WKSISBIIE DXWK DQG
SURGXFLQJ WKH PD[LPXP HPLVVLRQ (DFK HKDWQJILRY ZCKWH PROJL AW DB WA\R
WKURXJK WKUHH RUWKRJRQDO SODQHVHDQIBFHRKD B JD QW MXMD S R ®& DRJK MM HR
ZRUVW FDVH HPLVVLRQV

(QYLURQPHQWDO &RQGLWLRQV

7KH WHPSHUDWXUH LV FRQW R /&l&G 7MWK HQ W IQWH RXPLGLW\ LV FRQWU

WR 7KH DWPRVSKHULV 8BRYWRUHGIJALWKLR3IWKH UD PEDU
. )& & 3W %/8(7227+ 7(67 5(3257 5HYLHZHG |E\
)&& 'S 1607 &(57,),&%7,21 4XDOLW\ ODQDJHU
7HVW 5HSRUW 6§ THVW 'DWHYV (87 7\SH
3DJH RI
< $ / 3RUWDEOH 7DEOHW

< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



$17(11% 5(48,5(0(176

([FHUSW IURP 1t RI WKH )&& 5XOHV 5HJXODWLRQYV
3$Q LQWHQWLRQDO UDGLDWRU DQWHQRW QRDDOWEH QB VRWEBHG W R DHQ WXL
UHVSRQVLEOH SDUW\ FDQ EH XVHG ZL WK MXHHQGHON LEW W D KKH)GV B QRV HQ 81
WKDW XVHV D XQLTXH FRXSOLQJ WR WK H ROW 6 WHB QD)X | UPLGL@W RUR VF
SURYLVLRQV RI WKLV VHFWLRQ ~

x 7TKH DOQWHQQDV RI WKH 6DPVX@HBRDOYBE WD \7D®WOWHDW KCHIH

X 7KHUH DUH QR SURYQNEWQRQRMRFDQ H[WHUQDO DQWHQQD

&RQFOXVLRQ
7KBDPVXQ@RUWDEOH &®EOMWG607 XQLW FRPSOLHV ZLWK WKH UHTXLUHPH

&K JUHTXHQF\ 0+]
7TDEOH JUHTXHQF\ &KDQQHO 2SHUDWLRQV
. )& & 3W %/8(7227+ 7(67 5(3257 SHYLHZHG |E\
)&& 'S 1607 &(57,),&%7,21 4XDOLW\ ODQDJHU
7HVW 5HSRUW 6 THVW 'DWHYV (87 7\SH
3DJH RI
< $ / 3RUWDEOH 7DEOHW

< 3&7(67 (QJLQHHULQJ /DERUDWRU\ ,QF 9



7(67 (48,30(17 &$/,%5%$7,21 '$78%

THVW (TXLSPHQW &DOLEUDWLRQ LV WUH RH BEAVCH) @REVWGE RDPEBWL R,GDO ,QVWLW

ODQXIDFWXUHU ORGHO '"HVFUL|SWLRQ &DO 'DWUILD®DIX[PEWB UYDO
r BT2 BluetoothCableSet 10/15/2014  Annual ]10/15/2015 N/A
r RE1 RadiatecdEmission€ableSet(UHF/EHF) 10/24/2014  Annual |10/24/2015 N/A
Agilent 8447D BroadbandAmplifier 5/30/2014|] Annual | 5/30/2015| 2443A01900
Agilent N4010A WirelessConnectivityTestSet N/A GB46170464
Agilent N9020A MXASignaAnalyzer 10/27/2014 Annual |10/27/2015 US46470561
Agilent N9038A MXEEMIReceiver 3/24/2015] Annual | 3/24/2016] MY51210133
ComiPower ALA30 9kHz BOMHzLoopAntenna 6/26/2013| Biennial | 6/26/2015 121034
Emco 3115 HornAntenna(1 18GHz) 1/30/2014]| Biennial | 1/30/2016] 970456182
ETS.indgren 316009 18 26.5GHZzStandardGainHorn 6/17/2014| Biennial | 6/17/2016 135427
K&L 11SH1@075/U18000) HighPasdilter 12/1/2014] Annual | 12/1/2015 2
Pasternack NMLCA LineConductecEmission£able(NM) ]10/17/2014 Annual |10/17/2015 N/A
Rohde& SchwarZ CMU200 BaseStationSimulator N/A 836536/0005
Rohde& SchwarZ ESU26 EMITestReceive(26.5GHz) 3/12/2015| Annual | 3/12/2016 100342
Rohde& SchwarZ TSPR18 148GHzPre Amplifier 3/5/2015 Annual | 3/5/2016 100071
Rohde& SchwarZ TSPR26 18 £6.5GHZPre Amplifier 3/3/2015 Annual | 3/3/2016 100040
Seekonk NCA00 TorgueWrench5/16", 8" Ibs 3/18/2014| Biennial | 3/18/2016 N/A
SolarElectronics| 801260 RP4BNC | LinelmpedanceStabilizatiorNetwork | 6/20/2013| Biennial | 6/20/2015 310233
Sunol JB5 Bi LogAntenna(30M 6GHz) 1/28/2014| Biennial | 1/28/2016 A051107
VWR 62344734 Thermometemwith Clock 2/20/2014| Biennial | 2/20/2016] 140140336
7TDEOH SQQXDGBFHYW &DALEUDWLRQ 6FKHGXOH
I1RWHYV

JRU HTXLSPHQW OLVWHG DERYH WKDWD W DY @O NV DAOLLVE KIDQV WRKGH GV W
ZDV WDNHQ WR HQVXUH WKDW WKLV HEXIDSWYIHRQVGIDNHXD @G B HWRIWH W
GXH GDWH

(TXLSPHQW ZLWK D FDOLEUDWLRQ GV BVRQRWSX WHR ZQRLADWHK LELO
PHDVXUHPHQWYV

ya& .'$ 1607 )&& 3W %/8(7227+ 7(67 5(3257 SHYLHZHG E\

: &(57,),&%$7,21 4XDOLW\ ODQDJHU
7HVW 5HSRUW § THVW 'DWHV (87 7\SH 3DJH Rl
< $ / 3RUWDEOH 7DEOHW

< 3&7(67 (QILQHHULQJ /DERUDWRU\ ,QF 9

































































































































