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@ v�u-)&+ fBA v , u { ADC ,4: f @ { u A A u-)&+FEG+
vwv , @ C , vIH ADJ , C @ u*+KH B 7 s d6587 � � 1 )&+�v.+ : ALC H
A { H&+ { + C + {.M 7 : ) @ C M + A { ADJ @ f 5 { +N+KOP+ : u { ADC ,3: vwu*+ f , v

/#0 � 4 s � � w :<; � 1 ¥ >
� ARQ + { + kTS , { +.u-) @ u /#0 a � N /U0 � N Q + M +Ru �

��� a �|�WV dL7 � 4 d	o)o � w :<; ��d&o >
X )
+�v,u-+ f OY+ C M u*) @ v�v A[Z , @ u-+\H Q], u-)�u-) , v M6{ @ H , + C u , v �

� � a � 4 �
d&o)o w :<; ��d 1�>

X ) @ u , v �(,4ARQ + @ { + ADC O_^ , C u*+ { +Rvwu*+KH , C u*)&+I+ C + {.M ^ A { u-)&+ Q @ �L+ A S&C&Z u , ALC Q + Z @ C
Z ) A�A v.+(v.+ f @ { @ u-+Uu-) { +
v.) A OYH A A { u-)&+ ZKADC �D+ {*M + C&Z + A A x s x { A u @ u , ADC v @ C H x s y{ A u @ u , ALC vK`aE A Q +v�D+ { � Z @ { +�v*) ADS OYH B +�u @Lb + C ,4A u-)&+ Q @ �D+ A S&C&Z u , ADC , v S v*+\H A A {f { A)f + { u , +Rv;u*) @ u Z { , u , Z @ OYO_^�H&+ f + C H ADC u*)&+~v J @ OYO ZKADJdfcADC + C udH&+ C v , ue^ v S&Z ) @ vf @ { , ue^ � , A O @ u , ALC � A { ,�A u*)&+ Q @ �D+ A S&C
Z u , ADC , v S v*+\H A A { O , C + @ { A { ) , M )&+ { D A { H&+ {{ +
v fBADC v*+ Q )&+ { + , u , v @ vwv S&J +KH�u-) @ u�u*)&+ Q @ �D+ A S&C&Z u , ALC , v ZKADC �L+ {*M +KH � ���²�
� u-)
+O @ vwu f @ { u A A jlk �gf�� ; ¥ A { jlk � : f�� ; ¥ > , v , M C&A { +KHhOY+ @ � , C M u-)
+iEj+Rv�v , @ C Ej+ { J , u , @ C
ALC OP^�u A Q], u-) , C ��� a �x�BQ ) , Z ) J @ ^ { +
v S O3u , C$f { A B OP+ J v ZKALC �L+ {.M , C M u*)&+ { +
v fcADC v.+A S
C&Z u , ADC v �� u @ u S v � C&A u , Jdf OP+ J + C u-+\H ��B S u , u , v��L+ { ^ u { , � , @ O�u A H A v A �
=�>lk � DFK�TCVSm E;D#I K<LFH
EUTPLNE gPK�LnmCDFK�QtK�TC� o�E�jqpB�sr A M

t DvuCH8LNK�Q
V
� , J , O @ { u A]C&ADC�w { +KO @ u , � , vwu , Z +�} � }yx A)f u , J , 2 @ u , ALC v : �
�{z��3� v*+\+ ) +\| � £ 1 f § > , u J @ ^�}B+
@ H�� @ C u @ M + ADS vzu A u { @ C v.| A { J u*)&+ A { } , u @ O�v A } u @ , C +KH , C � u*+ f £ , C � + Z u , ADC f�� 1 o , C
A { H&+ { u A , J>f { A �D+ku-)&+GH , @ M ADC @ O&H ADJ , C @ C&Z + A |�u-)&+jEj+Rv�v , @ C � x A { C&ALC�w { +KO @ u , � , vwu , Z
Z @ O Z\S O @ u , ALC vFu-)&+ { + , vq+ J>f , { , Z @ O�+v� , H&+ C
Z +iu-) @ u u*)&+ , C @ Z u , �L+ @ C H.� , { u S @ O A { } , u @ O�v
u*) @ u�H , @ M ADC @ O , 2K+ � ®�~ ����, J>f { A �D+
vqH , @ M ADC @ O(H ALJ , C @ C&Z + � @ C H(u { @ C v�| A { J @ u , ADC
A | u*)&+ @ Z u , �L+ A { } , u @ O3v<u A�C @ u S { @ O A { } , u @ O3v : u*)&+ A { } , u @ O�v<u-) @ u�H , @ M ADC @ O , 2K+�u-)
+
@ Z u , �D+ f @ { u A |Su-)&+ ADC + w +KOP+ Z u { ALC H&+ C v , ue^ J @ u { ,_� > @ O3v A , Jdf { A �L+
vGH , @ M ADC @ O�H ALJ#w, C @ C&Z + � x A {�� e � Z @ O ZKS O @ u , ADC v f v*+ S H A6w�C @ u S { @ O A { } , u @ O3v<u*) @ uiH , @ M ALC @ O , 2K+tu-)
+
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H&+ C v , ue^ J @ u { ,_�hQ], u-) , C + @ Z ) � e � v f @ Z + @ { + S v.+KH � @ v*u-)&+U+ C + {*M ^ , v M + C + { @ OPOP^
C&A u , C � @ { , @ C uzu A { A u @ u , ADC v�}c+Ru Q +K+ C u-)
+ � e`� v f @ Z +
v �z� u v*) ALS OYH }B+ C&A u-+KH u-) @ u
u-)&+�u { @ C v�| A { J @ u , ADC u AFC @ u S { @ O A { f v.+ S H A weC @ u S { @ O @ Z u , �D+ A { } , u @ O3v @ O3v AFZ ) @ C M +
u-)&+ } � �L+ Z u A { �(Q ) , Z ) ) @ vku A }c+ Z\ADS&C u-+ { w { A u @ u-+\H £ 1 ; � 1 µ § �� u @ u S v �	x A�Z b ue^ f + A { } , u @ O�v @ { + , J>f OY+ J + C u*+KH � @ O3u-) ADS M ) Q], u-) ADS u]u-)&+ Z\ADS&C u-+ { w{ A u @ u , ADCFA |�u-)&+ } � �L+ Z u A { v ��Q ) , Z ) O , J , u v S vku A u-)&+.u { @ C v�| A { J @ u , ADCFA | ADC O_^(u*)&+, C @ Z u , �D+ � � , { u S @ O � @ C H fBA v , u { ADC , Z A { } , u @ O�v �
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��� ��K�DFK�Q
Q
M.QJH�� K�LNH
EUT

� @ { @ OYOP+KO , 2 @ u , ADC , v fcA vwv , }
OY+ : @ C H2}c+ C + :�Z , @ O > @ uku-)&+ | A OPO A Q], C M vwu*+ f v �
1 � , C u-+ M6{ @ O�u { @ C v.| A { J @ u , ADC vwu*+ f �
d�� x A�Z b J @ u { ,_� Z @ O ZKS O @ u , ADC v : | A { u-)
+ M { @ H , + C u A { � @ { , ADS v f @ { u v A |�u-)&+�v , M J @�D+ Z u A { v > �
� � } � v , M J @ �D+ Z u A { v @ C H8H&+ C v , ue^ J @ u { , Z +
v �
� u @ u S v ��� @ { u , @ OYO_^ , Jdf OP+ J + C u-+\H�� u*)&+ , C u-+ M { @ O�u { @ C v.| A { J @ u , ADC v,u-+ f @ C H~u*)&+x A[Z b J @ u { ,_� Z @ O ZKS O @ u , ADC v @ { +#} A u-) f @ { @ OYOP+KO , 2K+\H � @ C H � Q], u-) , C u-)&+ ZKS {�{ + C u , J#wf OY+ J + C u @ u , ADC �v, uUv*) ADS OYH }B+��D+ { ^ v , J>f OP+�u A @ H&H f @ { @ OPOY+\O , 2 @ u , ADC�A | } � v , M J @�D+ Z u A { v @ C H2H
+ C v , ue^ J @ u { , Z +
v �
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e v @ C @ O3u*+ { C @ u , �D+�u A u*)&+ M6{ @ H , + C u @ C HWEj+Rv�v , @ C } @ v.+KH A)f u , J , 2 @ u , ADC f { A[Z + wH S { + f { +Rv*+ C u*+KH �q, u , v @ O3v A$fcA vwv , }
OY+;u A S v.+ M6{ @ H , + C ui} @ v*+\H A&f u , J , 2 @ u , ADC Q], u*)
@ C @ f�f { A ��, J @ u*+FEj+Rv�v , @ C � X )
+2EG+
vwv , @ C Z @ C }B+ S�f H @ u*+KH S v , C M u-)&+ f { +�� , ALS v
Z @ O ZKS O @ u-+\H M6{ @ H , + C u�v : �
�{z��3� v*+K+tu*)&+ J ALC&A M6{ @ f ) }?^ x OY+Ru Z )&+ { £ 1 £ § > � X )&+ S v.+ A |M6{ @ H , + C u]} @ v*+KH J +Ru-) A H v { + kTS , { +
v ADC O_^ :�� � N �;� > , C u*+ M6{ @ O�v �� u @ u S v � C&A u , J>f OY+ J + C u*+KH �
=�>
��� ��LNK�DNL t D uCHRLSK�QJV
x , C @ OYOP^ �LQ + C&A u*+ u*)&+ , J>fcA { u @ C&Z + A | M A[A H;v,u @ { u A { } , u @ O�v �Ue v�H , v Z\S v�v.+KH , C } ) � �
Z @ C&ALC , Z @ O - E x A { } , u @ O�v @ { + C&A u f @ { u , ZKS O @ { O_^ Q +KOPO�v S , u-+KH � @ v�u-)
+�O A Q +
v,u�� , { u S[w
@ O�v A |[u-+ C @ { +C�D+ { ^�H , 7BS v.+�| S&C&Z u , ADC v Q ) , Z ) Q +#H A C&A u Q @ C u*u A , C
Z O S H&+ , C u*)&+
@ Z u , �D+<v f @ Z + ��� u-)
+ { fcA vwv , } , O , u , +
v , C&Z O S H&+�� ¡ w � , { u S @ O3v A { ] ® w � , { u S @ O�v £ 1�= §n� @ C H
@ �L+ { @ M + w�A | weZ\ADC : M S { @ u , ADC�- E x A { } , u @ O�v � x A { )&+ @ �T^ @ u ADJ v u-)&+ kTS @ O , ue^ : f { A&f + {
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+ M + C + { @ Z , +
v � f { A)f + { A�Z\ZKS�f @ u , ADC > A | u*)&+ :�C @ O Z\ADC �D+ {*M +\H - E x A { } , u @ O3v	H
+ f + C H �, C M + C + { @ O � vwu { ADC M ADC u-)
+ kTS @ O , ue^ A |ku*)&+ - E x vwu @ { u A { } , u @ O�v � } S {w{ + C u*OP^ u-)
+
ALC OP^ A)f u , ADC | A { - E x vwu @ { u A { } , u @ O3v , C X&Y[Z]\]^8, vNu-)&+ A { } , u @ O�v A } u @ , C +KH#| { ALJ u-)
+
H , @ M ALC @ O , 2 @ u , ADCjA | u*)&+ ADC + w +KOP+ Z u { ADC E @ J , O3u ALC , @ C � u-) @ u , v � u-)
+ A { } , u @ O�v A } u @ , C +\H| { ADJ v A O�� , C M @ ADC + w +\OY+ Z u { ADC v�^�v,u-+ J � X )&+ O A Q +
v,u A { } , u @ O�v @ { +;u-)
+ CaA[ZKZKS�f , +\H
@ ZKZKA { H , C M u A u*)&+ @ S |%} @ S�f { , C&Z , f OY+ � x { ALJ C&ADC�w { +\O @ u , � , v,u , Z u-)&+ A { ^ u-)
+ A { } , u @ O
+ C + {.M , +Rv @ { + M , �D+ C }?^
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Q ) , Z ) J + @ C vtu-) @ uUu*)&+ A { } , u @ Oq+ C + {*M , +
v A | u-)&+ vwu @ { u A { } , u @ O�v @ { + @ O JUA v,uiH&+ wM + C + { @ u*+h| A { + @ Z ) v.)&+KOPO � X ) , v Q], OPO @ O Q @ ^ v M , �L+ Q { ALC M vwu @ { u A�Z\ZKS�f @ u , ADC | A {
u*)&+ f u*) { A Q @ C H�}c+KO A Q , C u-)&+ f + { , A H , Z v�^�v,u-+ J ` x A { + � @ J>f OY+ � | A { b , � u-)
+f { A)f + { A�Z\ZKS�f @ u , ALC | A { , A H , C + , v 1	� d � d y � � � y ��
 f � f y f 
 ; � ; y Q )
+ { + ; � ; y , v , C
u*)&+�� @ OY+ C
Z + � E A Q +v�D+ { � S v , C M u-)&+ A { } , u @ O�vn| { ALJ u-)&+GH , @ M ADC @ O , 2 @ u , ADC�A |]u*)&+ ADC + w
+\OY+ Z u { ADC E @ J , O3u ADC , @ C Q], OPO , C v,u-+ @ H A[ZKZKS�f ^ 1	� d � d y � � � y ��
 f � f y f 
 f
� @ v�u*)&+ f��Q], OYOv) @ �D+F+ , M + C � @ O S +
v J�S&Z )aO A Q + { , C + C + {*M ^ : 4 s =D= @ S � > ZKALJ>f @ { +KH u A u-)
+; w v*)
+KOYO : 4 s ; µ @ S � > � W +
v , H&+
v v*O A Q], C M H A Q C ZKADC �L+ {*M + C&Z + Q + J @ ^ A |[u*+ C + C H S�fQ], u-) A { } , u @ O�vSu*) @ uvH ANC&A uv) @ �D+ u-)&+ f { A)f + { H
+ M + C + { @ Z , +
v @ C H , C u-)&+ @ �D+ { @ M + weA | w
Z\ADC : M S { @ u , ADC Z @ v*+ Q + J @ ^F) @ �L+ Q { ALC M A { } , u @ O�v @ J ADC M u*)&+ @ Z u , �D+ A { } , u @ O�v A {
v.)&+KOPO�vqH , � , H
+KH }c+Ru Q +K+ C H , 7 + { + C u @ Z u , �L+iv f @ Z +Rv �l} )&+ C u*)&+
v.+ 4 } { A b + C 5 A { } , u @ O�v@ { + S v*+KH , C u*)&+j| A OYO A Q], C M +�} � }yx f { A�Z +KH S { + , u J @ ^#}B+ , JdfBA vwv , }&OY+ A { H ,�� Z\S O3u
u A#ZKADC �D+ {*M +<u A Q @ { H vku*)&+*vwu @ u-+ Q + @ { + , C u-+ { +
v,u-+\H , C �e v @ C @ O3u*+ { C @ u , �D+Su AGS v , C M x A[Z b A { } , u @ O3v : Z @ C&ADC , Z @ O � @ �D+ { @ M + weA | weZKALC : M S { @ u , ADC �
� ¡ w � , { u S @ O�v � A { ] ® w � , { u S @ O�v > C @ u S { @ O A { } , u @ O�v : + � d;%�� > Z @ C }c+ S v.+KH @ v +�} w� }yx vwu @ { u A { } , u @ O3v � + � di%�� v , v f { A } @ }&OP^*u*)&+�}c+
v,u J +Ru-) A HI| A { A }�u @ , C , C M vwu @ { u
A { } , u @ O3v�+��L+ C | A { JUA OY+ ZKS OP+
v Q], u-)8O @ {.M +iv,u @ u , Z ZKA {�{ +\O @ u , ADC £ 1 ¥�§��
Q )
+ { +.u*)&+ + � d
C @ u S { @ O A�Z\ZKS�f @ u , ADChCTS&J }c+ { v @ { +�| @ { | { ALJ ZKA {w{ + Z u � } S u Q )&+ { +�u-)&+ A { H
+ { , C M A |
u*)&+ A { } , u @ O�v , vkvwu , OYO ZKA {w{ + Z u �E A Q +��L+ { �S+ � d , v0v,u , OPO J A { +I+ � f + C v , �L+�u-) @ C - E x , C u-+ { J v A | } ��� u , J + �
@ C H A)f + C�w v*)&+\OYO + � d , v C&A u�+ C u , { +KO_^;u { , � , @ O { +
v,u { , Z u , C M S vzu AiZ O A v*+\H�v*)&+\OYO JUA OP+ w
Z\S OY+Rv �� u @ u S v � + � d;% � , v S
C H&+ { , Jdf OP+ J + C u @ u , ADC �Ue }c+Ru�u*+ { - E x v,u @ { u M S +
vwv , v �
) A Q +��L+ { � v,u , OPO C +\+KH&+\H � | A { + � @ Jdf OY+ � @ u ADJ , Z H&+ C v , u , +
v A {k{ +\O @ u , � , v,u , Z E��S&Z b +KO �
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v � v S } w�A)f u , J @ O , J>f OY+ J + C u @ u , ADC�A |
u*)&+ J A OY+ Z\S O @ { , C u*+ M6{ @ O�u { @ C v�| A { J @ u , ADC � } S u @ O3v Azf @ { u-O_^ H S +.u A u*)&+ O @ {.M + } @ v , v
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