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\ls�s�nxc�\�h)_�nob[]YZen � s�X�k�mUn^Z{kK}Ys�he_���\oc�c�X�f)f
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\lbd`
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f�h)\ � s�X�heVdZeno}Yy^VY]d}�h�~)FWVYX�feX�ZeX%f�}Ys�h)f=\^s�fen�f�VYX%`us�_�y^VDh=n^buVdn�r�\�heZM\lbdfek�_�f)f�_�n^b�c noboh)Zenos�c�\lb � X[}0f�X%`vh)n�_�bdc Z)X�\of�X
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Ë�XjbYn�rïf�Vdn�rÛh)Vd\�hK_�bim�\^c htheVdX�\ � n�q^X�h)VYZeX�Xj]YZ)n^]+X�Zehe_�X�ftcMV0\lZM\^c�h)X�Z)_���X�heVYX�feX h É¦Ê J
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�óJ�r{Xtc�\^bpfeX�X/h)Vd\�h2h)VYXK\^`YqJ\^bDh)\lyoX>n^m�}dfe_�bYy[]0no]Y}Ys�\�h)_�nobp`�X�]0X�bd`�X�boh�heZM\lbdfek�_�f)f�_�n^bpc noboh)Zenos8_�f{h7r{nl��mUn^s�`8~���_�ZMf�hes��óJ
heVdXgfeX h�n^m�`Y_�f�heZ)_ � }�he_�n^bdf3heVd\lh>c�\^b � XgZeX%\^cMVYX%`�_�f>s�\^ZeyoX�ZWheV0\lb�heVdXgfeX h É�Ê � X%c�\l}0f�Xtr{Xt`�njbdnlh�bYX�X�`�h)VYX=hM\lZ)y^X h
`�_�f7h)Ze_ � }�h)_�nob�henjn � X��p���[s�_�f�heX%`z\ � n�q^X^~:DxX%c nobd`�s��óJYh)VYXK]+X�ZemUn^Z)k[\lbdc�X=_�f�bYnjs�n^bYyoX�Z3s�_�k�_�heX%` � �
9 f Ö�æKÖ � Ø�Ø � }�h>_�f
y^_�q^X�b � ��fe}Y] ß ä Ö â ù-æ>Ø�~ø@�h{c�\lb � X>feVYn�r2b[}dfe_�bYytheX�cMVdbY_��D}YX%f$_�bv���J´%�0heVd\lh$h)VYX3mU}Yb0c�he_�n^b ä Ö â ù-æ>Ø
Vd\of�h)VYX�]YZ)n^]+X�Zeh7�
heV0\�h

s�_�kß e&f ä Ö â ù æ/Ø � 9 f Ö�ægÖ � Ø�ØB0 Ö!�^ÊoØ
FWVY_�f2_�k�]ds�_�X�f{h)Vd\�h�fe}Y] ß ä Ö â ù-æ>Ø @ 9 f Ö�æKÖ � Ø�Ø ~
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��ä
FWVYXg_�bDhe}Y_�he_�n^b � X�VY_�bd`�cMVYnxnofe_�bYy�heVYX�]d\^Z�h)_�c�}Ys�\lZ?f�X%�o}dX�bdc�Xgn^m$heZM\lb0f�k�_�fefe_�nobuc nobDheZ)n^s�f3_�f/heVd\lh Ä ZMf�hes��zr�X�Vd\Jq^XKzyvÅ\ê Ê�r2VY_�s�X=÷�KzyÄÅ�ê â \lb0`pfeX�c�n^bd`Ys��[r{X=Vd\Jq^X>heVdXt\g]+nof�heX�Ze_�n^Z)_8`�_�f7h)Ze_ � }�h)_�nob�&yÄÅ8Ö ç Øëê æKÖ ç Ø ]+n^_�bDh3r2_�feX�0 Ö!�Y�%Ø

FWVYX Ä Z)f�h�c�n^bd`�_�he_�n^bÌX�bdfe}YZeX%f[h)Vd\�h�heVYXabD}dk � X�Z�n^m=heZM\lbdfek�_�f)fe_�nobÜ\lh�h)X�k�]�h)f�_�bÆ\lbx�±yo_�qoX�b�fes�n^h�c nobxq^X�Z)y^X%f�hen
\;�
n^_�f)f�nobåZM\lbd`Yn^k q�\^Ze_�\ � s�X�r2_|h)V�k�X�\^b â J3\lbd`×h)VYXufeX�c�n^bd`Üc nobd`�_�he_�n^bÜX�b0f�}YZ)X�f[heVd\lhjheVYXa\;]0nDf7h)X�Z)_�noZe_�PèD¦@
`�_�f7h)Ze_ � }�h)_�nobzc n^bxqoX�Z)y^X�f$hen\æKÖ ç Ø ~
@�hWc�\lb � X/feX�X�b[heV0\�h$h)VYZ)n^}YyoV�\2Í7}d`Y_�c�_�no}dfWcMVYn^_�c X3n^m,heZM\lb0f�k�_�fefe_�nobjc noboh)Zenos0feX��D}YX�bdc XeJo_�h{_�f�]0nDfefe_ � s�X�hen�\^cMVY_�X�qoX

\lb�O�D FÆn^m �<±ì � f�}d]ß�í ç ü�² þ�î Ê ü�² þ á w ß f5� 7 ��â ��<ã 9 � Ö�æKÖ � ØeØ � fe}Y]ßní ç ü�² þ�î Ê ü�² þ ä Ö â ù æ>Ø*0 Ö!�o�^Ø

FWVYX/�o}0\lbDhe_�h7�Þ� ±ì _�f�_�b�fen^k�X>feX�b0f�X�heVYX?c�\^]d\^c�_|h7��\^f)f�n�c�_�\lheX�`�r2_�heV�heVYX/Z)X�c X�]�he_�n^b[k�n�`�X�sÔJúPèDE@�`Y_�f�heZ)_ � }�he_�n^b é Ö � ØæJ
\lb0`±h)VYXz]YZ)nlh)nxc�n^s2]YZ)n^]+nofeX�`,~��Yn^Zj\iyo_�qoX�b×ZeX%c X�]�he_�n^b×k�nx`YX�sáJ{_�hj_�f[_�k�]+n^Zeh)\^boh[h)nÈcMVd\lZM\^c heX�Ze_���X
� ±ì \lbd` Ä bd`
`�_�f7h)Ze_ � }�h)_�nobdf�æKÖ � Ø�h)Vd\�h�\ocMVY_�X�q^X?\lb�O�D¦FÆheV0\�h3_�f3c s�nofeX�h)n�� ±ì ~�Yn^Z3\�yo_�qoX�bpZeX%c X�]�he_�n^bpk�nx`YX�s:\^bd`�PèDE@{`Y_�f�heZ)_ � }�he_�n^b é Ö ç ØæJ+cMVYnxnofe_�bYy�\gh)\^ZeyoX h3`�_�f7h)Ze_ � }�h)_�nob�h)Vd\�h3yo}d\lZM\lbDh)X�X�f
_�k�]dZen�qoX�k�X�bDh�_�f$_�bjy^X�bYX�ZM\lsdbYnlh$X%\^fe�^~+FWVY_�f$_�f$`�}dX3henKheVYX>ZeX%\^fen^b�heV0\�h$h)VYX�O8D¦FÜ_�f�X��D}d\^sYh)ngfe}Y] ß ä Ö â ù é Ø�r2VY_�cMV
_�buh)}YZebi`�X�]0X�bd`Yf?n^bi\ls�s
nlm:9 � Ö é Ö � Ø�Ø ~�N3n�r{X�q^X�ZôJ5_�h=_�f=\lh/h)_�k�X%f?X�\^fe��hen�cMVd\^Z)\oc�heX�Ze_���XKheVYX�q�\ls�}YX�nlm ä Ö â ù é Ø/\^f

â êïÙ \^bd`zh)VY_�f?n^�+X�Z)f/}df=\�rW\J�znlm{c�n^k�]d\^Ze_�bYy�`Y_|�5X�Z)X�bDht`�_�f7h)Ze_ � }�h)_�nobdf�~�O�f?k�X�bDh)_�nobYX�`a]YZ)X�qx_�no}dfes��eJ5mUn^Z=\lbx�
é Ö � Ø?���J´%�

s�_�kß e&f ä Ö â ù é Ø � 9 f Ö é Ö � ØeØB0 Ö!�^�oØ
N3X�bdc XeJY_�m�mUnoZ3\[`�_�f7h)Ze_ � }�h)_�nob�mU}dbdc�h)_�nob é Ö � ØæJYr{X Ä bd`z\�`�_�f7h)Ze_ � }�h)_�nob
æKÖ � ØWf�}0cMV�h)Vd\�h�9 f Ö�æKÖ � Ø�Ø ¿ fe}Y] ß ä Ö â ù é ØæJ
heVdX�b;_�k�]dZen�qoX�k�X�bDht_�fty^}0\lZM\lbDheX�X�` � ��}dfe_�bdyv\�heZM\lbdfek�_�f)fe_�nob�c�n^bDheZ)n^s�h)Vd\�h�cMVd\lbYyoX�f/h)VYX�`�_�f�heZ)_ � }Yhe_�n^bihen'ægÖ � Ø�~N3n�r{X�qoX�ZØJx_|h3_�fW_�k�]+n^Zeh)\^bohWh)n[bYnlh)X>h)Vd\�h�9 f Ö�æKÖ � Ø�Ø ¿ 9 f Ö é Ö � ØeØW`�nxX�f2bdnlh2_�b�yoX�bYX�Z)\^s+yo}d\lZM\lbDh)X�X/_�k�]YZ)n�q^X�k�X�bDh�~º�I¼»NW(WYöDTUS¾O�N8TUP�LÈN,P¶ð�ñ[õ�»óò�ó�Nzô�P�O�õ�ò
@(bzheVY_�f�feX�c he_�n^bUJ+r{Xt\l]Y]Ys���heVYXgZeX%f�}Ys�h)f>`�X�Z)_�q^X�`p_�bzheVdXK]YZ)X�qx_�n^}df3feX�c he_�n^b�h)n[heVYXg}Y]Ys�_�bdw�n^mIP{Ï>��OÛbYX h7r{n^Z)w�f�~

FWVY_�f�\^]Y]Ys�_�c�\�h)_�nob[_�s�s�}0f7h)Z)\lheX�f�heVYX�heVYX�n^Z)�g\^bd`j\ls�fent`�X�k�n^b0f7h)Z)\lheX�f�heVYX>k[\ly^bd_|h)}d`�X3n^m,yo\l_�bdf$]0nDfefe_ � s�X2h)VYZ)n^}YyoV�heVYX
}dfeX?nlmCPèDE@�~
@(bzn^ZM`�X�ZWh)n�\l]Y]ds���heVYXKheVYX�n^Z)�óJYr{X=bYX�X%`phen Ä Z)f�h�f�X�s�X%c�h3h)VYXt]d\^Z)\^k�X heX�ZWheVd\lh�r2_�s�s�}df�X%`z\^fWh)VYXKcMVd\^bYbYX�s:f7hM\�h)X^~

FWVYX[cMVYno_�c�Xgn^m�heVYX[cMVd\^bYbYX�s
f�h)\lheX�]d\^Z)\^k�X�heX�Z>k�_�y^VDh � X�_�b�Åd}YX�bdc X%` � �z_�fefe}YX�f/s�_�woXg]+nlh)X�bDhe_�\ls�yD\l_�ba\^bd`vX%\^feXgn^m
X�f�he_�k[\�h)_�nob,~m5>bdc�X=heVdX�cMVd\^bYbYX�s�f�h)\�h)XK]d\^Z)\^k�X heX�Z3_�f Ä ��X%`ÄJ+heVYX�`�_�f�heZ)_ � }�he_�n^bunlm�heVdX�cMVd\^bYbYX�s�f�h)\�h)XK_�b�mUn^Z)k[\�h)_�nob
feVYn^}Ys�` � X�`�X h)X�Z)k�_�bYX%`8~�FWVYX�bÈ\zZeX%c X�]�he_�n^b;k�n�`�X�s{\^ft`YX�f)c Z)_ � X�`i_�b¨DxX%c�he_�n^b @�@=f�VYno}Ys�` � Xp`�X�qoX�s�n^]+X�`amUn^ZKheVYX
]YVx��f�_�c�\^s8s�\J�oX�ZW]YZ)n�c X�f)fe_�bYy0~

�Yn^Z$heVYX/]Y}YZ)]+nofeX�f�n^m5heVYX?c }YZ)Z)X�bDh�\l]d]Ys�_�c�\lhe_�n^bUJor�X>r2_�s�s5cMVYnxnofeX2heVYX>]YZ)n^]d\^yo\�h)_�nob[cMVd\lbYbdX�sdyD\l_�bj\^f�heVYX?cMVd\lbdbYX�s
f�h)\�h)Xt_�b�mUn^Z)k[\�he_�n^b:~:FWVYXK]+nof)f�_ � s�Xtk�n�`�X�s�f2mUnoZ3heVdX)PèDE@3\^bd`pheVYX�`�_�f7h)Ze_ � }�h)_�nobdf3h)Vd\�h/\lZ)_�feXK`�}YXthenjh)VYX�feXtk�n�`�X�s�f
\lZ)X?`�X�s�_�bdX�\�h)X�`p\^f{]d\^Z�hWnlm,h)VYXtfeX�c�h)_�nob � X�s�n�r�n^b�cMVd\^bYbYX�s5k�n�`�X�s�~�Ë�X?\^bd\ls��x��X�heVYX�P{Ï/��OãbYX h7r{n^Z)w�}Ybd`�X�ZWh7r�n
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��ê
Z)X�c X�_�qoX�Z�f�heZ)}dc he}YZ)X�f $ n^bYXgr2VYX�Z)Xth)VYXKZ)X�c�X�_�q^X�Z>}dfeX�f�\��v\�hMcMVYX�`u��_�s�heX�Z?\lb0`�heVYX�nlh)VYX�Z>r2VYX�Z)Xth)VYXKZ)X�c�X�_�q^X�Z�}dfeX�f
\js�_�bYX�\^Z>�v�LD ;�kK}ds|h)_|��}dfeX�Z/ZeX%c X�_�q^X�Z�~:FWVdXKh7r{n�f�heZ)}dc�h)}YZeX%f3yo_�qoXtZe_�feXthen�h7r�n�`�_|�5X�Z)X�bDh/ZeX%c X�]Yhe_�n^bvk�n�`�X�s�f�~�FWVYX
Z)X�fe}Ys|hMf�mUn^Z�h)VYX2s�_�bYX%\lZ$�u�LD¦;ikK}ds|h)_|��}dfeX�Z�Z)X�c X�_�qoX�Z�\lZ)X2]YZ)X�feX�bDheX%`K_�b[c nobdf�_�`�X�Z)\ � s�X2`�X�h)\^_�sd\^bd`gheVYX3c�n^Z)ZeX%f�]+n^b0`�_�bdy
Z)X�fe}Ys|hMf{mUn^ZWh)VYX=k[\�h)cMVdX�` Ä s�heX�Z3\^ZeX=f�h)\lheX�`�_�b � Ze_�X m � X%c�\^}df�X/h)VYX��p\lZ)X/c�n^bdc�X�]�h)}d\ls�s���f�_�k�_�s�\lZWh)n�heVYX=nobYX�f{mUnoZWheVYX
<:�u�LD¦;ÑkK}Ys�he_���}0f�X�Z>Z)X�c�X�_�q^X�Z%~>�dn^Z/X�\ocMVvZeX%c X�]�he_�n^bvk�n�`�X�sÔJ5h)VYXg]dZenoy^ZM\lk�_�f�hen Ä ZMf7h=\lbd\^s��x��X=heVYX�]+X�ZemUn^Z)k�\^bdc X
]+nof)f�_ � s�Xgr2_�heVYno}�h=heZM\lb0f�k�_�fefe_�nobuc nobDheZ)n^s�~�Dx_�bdc X�heVdX[}df�X�nlm�heZM\lbdfek�_�f)fe_�nobuc noboh)Zenos
X�f)f�X�boh)_�\^s�s��vcMVd\^bYy^X%f3h)VYX�}Yb��
`�X�Zes��x_�bYy�PèDE@/`�_�f�heZ)_ � }�he_�n^b>J5heVYX�n � Í7X�c�h)_�qoXKh)VYX�b�_�f/hen Ä bd`�`�_�f�heZ)_ � }�he_�n^b0f/heVd\lh?_�k�]YZ)n�q^XKn�qoX�Z>heVYX�X��x_�f�he_�bYy�PèD¦@
`�_�f7h)Ze_ � }�h)_�nobdf�~�@(bih)VY_�fgc nobYbYX�c he_�n^bUJ�r{X[r2_�s�s�feVYn�r�heVd\lhg`�_�f7h)Ze_ � }�h)_�nobdftr2_�heV;Z)n^s�s|��nl�ÆÖ!�+~ q5~;Ö��o�oØ�Ø>mUnoZek á�yonxnx`dâ
h)\^ZeyoX h3`�_�f7h)Ze_ � }�h)_�nobdf2mUnoZ3]+n^]Y}Ys�\�h)_�nobz`�X�]+X�bd`YX�bDh3heZM\lb0f�k�_�fefe_�nobpc�n^bDheZ)n^s,\^bd`�heVd\lh�_�h�_�f3]0nDfefe_ � s�X?h)njn � hM\l_�b�s�\^ZeyoX
yo\^_�b0f � ��}df�_�bYy�heZM\lb0f�k�_�fefe_�nob�c�n^bDheZ)n^s�f{heVd\lh3f7h)X�X�ZWh)VYX=}Ybd`YX�Z)s��x_�bYy�PèDE@{`Y_�f�heZ)_ � }�he_�n^bphen�h)VY_�f�`�_�f�heZ)_ � }�he_�n^b:~� ³�Ç:ßY²l¤d¤+�©�öu�%®^�©
FWVYX>]dZeno]d\lyD\�he_�n^bjcMV0\lbYbYX�s5yo\l_�b[mUZ)n^kïX%\^cMVj}dfeX�Z{h)nKh)VYX � \^feX/f�h)\lhe_�n^bj_�fWf�X�s�X%c�heX%`�\of$h)VYX?cMVd\lbYbdX�s8f7hM\�h)X^~¤Dx_�bdc X

r{X{Z)X��D}Y_�Z)X�h)Vd\�h�X%\^cMV�}dfeX�Z�Vd\of�\^c�c�X�f)f�hen=VY_�f�cMVd\^bYbYX�sYf�h)\lheXeJlr�X2_�k[\lyo_�bYX2\>he_�k�X3`�_�qD_�fe_�nob�`�}d]Ys�X��pÖÔF2Ï>Ï?Ø�fe�xf�heX�k
r2VYX�ZeX/heVdX � \^feX=f7hM\�he_�n^bp_�fWheZM\lbdfek�_|hehe_�bYy[\�]Y_�s�nlh2h)n^bYXo~
@�m�h)VYX=ZeX%c X�_�qoX�`�]0n�r{X�ZW_�fWk�n�`�X�s�X%`�\^f µ½÷t�|ø]ù À µ ç ù Ö!�l�DØ

r2VYX�ZeX ø _�f�\vc�n^bdf�h)\^bohØJ ù _�f�73\J�xs�X�_�yoVi`Y_�f�heZ)_ � }�heX%`±\lb0`�heVYX�cMVd\lbdbYX�s{f7hM\�heX�_�fgy^_�q^X�b � � ç �úµ ÷ J�h)VYX�b±heVYX
}Ybd`YX�Z)s��x_�bYywPèDE@=`�_�f7h)Ze_ � }�h)_�nob�_�ftX���]0nobYX�bDhe_�\ls�~�FWVd_�fgc n^Z)Z)X�fe]0nobd`Yf>henzh)VYX�c�\^feX�r2VdX�bÈ\zfes�n�rÐ]0n�r{X�Ztc�n^bDheZ)n^s�_�f
� X�_�bYy?X�k�]Ys�n��^X�`,~,FWVY_�f
k�nx`YX�sY_�f�\ls�f�n/Z)X�\^fen^b0\ � s�X�mUnoZ�k�n�`�X�s�_�bYy/heVYX2]dZeno]d\lyD\�he_�n^bgcMVd\lbYbdX�sxyo\^_�b�_�bgheVdX2ZeX%\^cMV � \^cMw
]YZ)n � s�X�k � X�c�\l}dfeX=\ls�s5heVYX?bYn�`�X%f2\lZ)X�h7�x]Y_�c�\^s�s��j\�hWh)VYX=fe\^k�X=`�_�f�h)\lb0c X/mUZenokÕheVYXtc�n^s�s�X%c�h)_�bYy�f�h)\�h)_�nobp\^bd`j}dbd`�X�Z)y^n
heVdXjfe\^k�X[]dZeno]d\lyD\�he_�n^bas�nDfef=\^bd`if�V0\^`�n�rìm�\o`�_�bYyd~�FWVx}df=heVYX[}Yb0`�X�Z)s��x_�bYywPèDE@?`�_�f7h)Ze_ � }�h)_�nobamUnoZ?heVYX�ZeX%\^cMV � \^cMw
]YZ)n � s�X�kàc�\lb � Xt\^f)f�}Yk�X%`jh)n � X=X��x]+n^bdX�bDhe_�\ls�~
O3bYn^heVYX�Z2]0nDfefe_ � s�X=k�n�`�X�s5mUnoZ3Z)X�c X�_�qoX�`�]0n�r{X�Z2\�h2h)VYX � \of�X=f�h)\�h)_�nob�_�fµ ÷ �|ù À ø y á;û øYü w�ý µ ç ù Ö!�o�^Ø

r2VYX�ZeX ù _�f�72_�c _�\lbãn^Z�73\J�xs�X�_�y^VÆ`�_�f�heZ)_ � }YheX�`UJ>þ±_�fvÙ?\^}dfefe_�\lbÆ`�_�f�heZ)_ � }YheX�`UJ/r2_�heVÑ��X�Zen×k�X�\lbã\lbd`Ñf7hM\lbd`d\lZM`
`�X�qD_�\�h)_�nob ç y \lbd` µ ç _�f[heVYXvc�n^bdf�h)\^boh�h)Z)\^bdf�k�_�h�h)X�`×]0n�r{X�ZØJ ü _�f�heVYXu`Y_�f�h)\^bdc XpmUZ)n^k � \^feX�f�h)\lhe_�n^bÜ\lbd`�ÿì_�f
heVdXu]YZ)n^]d\^yo\lhe_�n^bÜc n^b0f7hM\lbDhjheV0\�hjh7�x]Y_�c�\^s�s��ås�_�X�f � X h7r{X�X�bÆ�;\lb0`Ì�Y~_@(bÌh)VY_�f�c�\of�Xzh)VYXuPèD¦@�`Y_�f�heZ)_ � }�he_�n^bÌ_�f�\
c nok�]Ys�_�c�\lheX%`zmU}Ybdc he_�n^banlm�h)VYX�`Y_�f�heZ)_ � }�he_�n^banlm ü J5heVdX�`Y_�f�h)\^bdc XKmUZenok heVYX � \^feXgf�h)\lhe_�n^b,~	O�]d\^Z�h)_�c�}Ys�\^Z�]YZ)n^]+X�Zeh7�
nlm
h)VY_�f>`�_�f7h)Ze_ � }�h)_�nob�h)Vd\�h�he}YZ)bdf3no}�h3h)n � XtqoX�Z)��c�Ze}dc�_�\^s8_�f3heVYXKr{\J��_�b�r2VY_�cMV�heVYXth)\l_�s:n^m�h)VYXK`�_�f�heZ)_ � }Yhe_�n^bzZ)n^s�s�f
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CDMA Network Matched Filter N = 128, β = 4 dB
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CDMA Network Matched Filter N = 16, β = 4 dB, Tx Power = 4 dB
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CDMA Network Matched Filter N = 16, β = 4 dB, Tx Power = 4 dB

Exp
δ= 0.5
δ = 0.3
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