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Longitude: in hundredths of second

Velocity: in cm/s, range: [0:2^16−1]

Position Error: maximum position error in meters,
range: [0, 255]

Angle: in units of 2PI/10000 rad, range: [0,9999] 

Length: 18

Type: 2

Longitude: in hundredths of second

Timestamp: in ms; range: [0, 9999]
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Type TimestampLength

Longitude

Latitude

Velocity Angle

ReservedPosition Error
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Ni
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WZY<[V\^]^\�`n�R\^es~�YkpbWJgi`j\_YkeEg<[?Ykds`

Nj
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LETi,j =
−(a × b + c × d) +

√

(a2 + c2) × (r − errposi − errposj)2 − (a × d − b × c)2

a2 + c2

m�TVU!pbU
r
\fr�`bTVU�WZ\_e8\_WEdVW `bp�g|e?r�WZ\frbrb\_Ykewp�g|eVvkUzY<~�`bTVU�`nm�YEe8Y�}VU!r!�

x
g<e8}

y
chY<pjpbU�r��#Y<e?}Z`bYE`bTVU��#Ykrb\�`j\_Yke

Y|~�`bT8U¢eVYs}sUlcQYke$ukUhpb`bU�}¹~�pjY<W `jTVUl]fgi`b\_`bd?}sUlg|e8}·]^Y<eVvk\�`jd8}sU¢�8g<pjg<WXUh`bU!pjr!�
a = vi × cos θi − vj × cos θj

�
b = xi − xj

�
c = vi × sin θi − vj × sin θj

g|e8}
d = yi − yj

x
v
g<e8}

θ
chY<pjpbU�r��#Y<e8}J`bYX`bTVURg<[8rbY<]^ds`bU�uig|]^dVU�Y|~
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i
�
j
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x
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�
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LETi,j
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LET

[#UQ`nm�UhU!e
`bTVU!W \^r�]^U!rjro`bTVU!e�`nm�\fcQUz`bTVU�Å3´�°�°����z��� �����t�3°�����S�� 	l��x8S�TV\fr�cQY<e?}s\�`j\_Yke�vkd8g|p�g|e$`bU!U!r3`bT8g|`�]^\^eVqsr
UQ²s�V\^pb\^eVv�[#UQ~�YkpbUE`bT8UXÅo´G°�°ÄcQYke8cQ]^d8rb\_Yke-chg<eVeVY<`�[#UE\^e8ch]_d8}VU!}-\_e-`bTVUJc!g|e8}s\f}Vg|`bUZr�dV[V ��8g|`bT���g<e8}©g<]^rbY
`bT8g|`4g¹eVU!m»rbdV[s ¡�8g|`bT{T8gkrZ`bTVU-�VpjY<�#Uhpb`n��Y|~R[#Uh\^eVv�Å3´�°�° chg<�8g|[8]_Uk��m�TV\^c�T{WZU�g|e8rZ`jT8gi`4`bTVU©eVUhm
r�dV[V ��8g|`bTMUQ²s�V\^pbU�`j\_WZU�\fr�r�d! wch\_U!ek`�U!eVY<d8v<T4`bYJcQYke8cQ]^d8}sU�gZeVU!m Å3´�°�°¨\�~(eVU�cQU!rjrjg|pj�<x

�oY<e?r�\f}sUhp��¶g<r�`jTVU3rbUQ`PY|~Vg|]^]kg|µ#U�c1`bU�}�}sU!r�`b\^e8g|`b\^Y<e8r�}sdVUN`jYtg�]^\_e8qz[VpjU!g<q�x��Nu<U!pb��pjY<ds`jUNUhe$`bpj�tY<~Vg�}sU!r�`b\^e8g|`b\^Y<e
\^eMrbUQ`��¼Wad8r�`�[?U�WJg|pjq<U�}�g<r�[#Uh\^eVvZ\^eMgXÅ3´�°�° �8pbYscQU�}sdVpjU<�s}sU!eVY|`j\_eVvX`jT8gi`�`bT8U!rbU�pjY<dV`bU!r�g<pbU�\_e¢gE�VpjY�chU!rjr
Y|~�Åo´G°�° [8ds`Xg<pbUwr�`b\^]_]��
	
�
���|x���`E`bTV\frR�#Y<\^e$`!�Ng¢[8gkc�q<Y<µ�`b\^WZUhpX\^rEr�Uh`a`bY©U!g<c�T¹Y<~�`bTVU4}sU!r�`b\^e8gi`j\_Yke8r!��g<e8}
pjUQ`bpj\^U!r�Y<~�`bTVUEÅ3´G°�° `bY�gwv<\^u<Uhel}VU!r�`b\^e8gi`j\_Yke©g|pjU��VpjUhu<U!e$`bU!}�d8ek`j\_]�`bT8UR`b\^WZUhp�UQ²s�V\^pbU�r�Ykpt\fr�pjUhWZYiu<U�}4[���g
rbd8chchU!rjrn~�dV](Åo´G°�°�x�Ã�Y|`jUZ`bT8g|`�Å3´G°�°�pjUQ`jpb\^U!r�\^WZWXU�}s\fgi`bU!]_�-gi~®`bU!pag4~6g|\^]_U�}©YkeVUJg|pjUZu<Uhpj�¢dVeV]^\^q<Uh]^�¢`jYMT?g�u<U
rbd8chchU!rjrhx

Established path

Path about to break

RREQp

RREPp

RREPp discarded (NHC > OHC+2)

New sub−path

S

D

6

5
4

32

1

�P\_vkdVpjU�« #�Å3´G°�°¶\^]^d8rn`jpjg|`b\^Y<e

� rb\_WZ�V]^\_¯8U!}�Å3´�°�°¿�VpjYscQU�}sdVpjU�\^rt\_]^]_d?rn`jpjg|`bU!}�\^e�¯8vkdVpbUX«sx��oY<e8rb\f}sUhpj\_e8vE`jT8gi`z`bTVUa]_\^eVqM[?Uh`nmoU!Uhe¢eVYs}sU�r
¬�g<e8}¢¥4\^r�g|[#Y<ds`z`bY4[VpbU�g|q��?g4°�°����z�-\^rzv<U!eVUhp�gi`jU!}�\^eleVYs}sUZ¬Z`bYMg|]^]�\_`jr�eVU!\_vkT�[?YkpteVYs}sU�rh�#m�\�`jTl`jTVUa]fg<r�`
q�eVYim�e©}sU�rn`j\_e?gi`b\^Y<e�r�U�§$dVUhe8chUae�dVWE[?U!p!x�S�TV\fr�°�°����z��r�T8g<]_]�T8g�ukUag4eVUhm¿³#g|v4rbUQ`J�®`jT�d8r�chg|]^]^U!}l°�°����z�?£1�
}sU!eVY|`j\_eVv�g4Å3´G°�°R��g|e8}-g4WZYk[V\_]^\_`n�¢UQ²�`bU!e8r�\^Y<e-Wad8r�`�[?UJg|�8�?U!e8}sU!}©`bY4`bT8UZ°t°����z��xXS�TVUX°t°����z��Wad8r�`
[#Uz[VpjYkgk}Vchgkrn`jU!}Xm�\_`bT4gEr�WJg<]_]?`b\^WZUt`jYa]^\_ukUE��Åo´G°�°���S�S�´P£(`jYa]^\_WZ\_`o`jTVUz³8Y�Y�}V\_eVvaY|~�°�°����z�J`bYE`bT8UteVYs}sU�r
\^e4`jTVU�u�\^ch\_e8\�`n�wY<~�`jTVU�dVe8r�`jg<[V]^U�]^\^eVq�x

��]_`bU!pbe?gi`b\^u<U!]_�k�|gte8Y�}VU�c!g|eEv<Uhe8Uhp�gi`bUoY<eV]^��Y<e8U�°�°����z�a~�Ykp(g|]^]V}sU!r�`b\^e8gi`j\_Yke8rP\_eZrbUQ`��¿m�\_`bTJg|eXg|�V�#Uhe8}VU!}
UQ²�`jUhe8rb\_Yke4c!g|]^]_U�}JÅ3´G°t°����t���sS ��� %�°��6[?U�r�\f}sU�r�WXYk[V\^]_\_`n�JUQ²�`bU!e8rb\_Yke?£1��m�TV\fc�T�\fr��VpbU�r�U!e$`bU!}w\_e�¯8v<dVpjU�¬Vx��¡`

¸



cQYke$`jg|\^e8rRg<]_]3`bTVU�pbU!WZg<\_e8\_eVvl}VU!r�`b\^e8gi`j\_Yke8r�\^e�r�Uh` �RxPS�TV\frag|vkv<pjUhv$gi`b\^Y<e-�VpjUhu<U!e$`jr�`bT8Uw³8Y�Ys}s\^eVv¢Y|~�g¢]fg|pjv<U
e�dVWa[#Uhp�Y<~PWZU�rbrjg|vkU!r!�k`jT�d8r�WZ\_eV\^WZ\_Á!\_e8vZ`bTVURchY<e$`bpjY<]�WZU!rjrbg<v<U�Yiu<U!pbTVU�g<}�x

Length: variable

Type: 3 NoD: Number of Destinations (max. 30)

310 20

. . .

Additional Destination IP Address [2]

Additional Destination Sequence Number [2]

NoD Reserved

Additional Destination Sequence Number [1]

Additional Destination IP Address [1]

LengthType

�P\^v<dVpjU�¬ #�Å3´�°�°����z�o�sS ��� %�°¶UQ²�`jUhe8rb\_Yke
y{TVU!elgJeVYs}sURpjU!chUh\^u<U!r�g�°�°����z�¢\_`zWEd8rn`z�VpbYschU!rjr�`bTVUXg|�V�#Uhe8}VU!}�WZY<[V\^]^\�`n�MUQ²�`bU!e8rb\_Yke4`jYwdV��}Vgi`jUR`jTVU

WZY<[V\^]^\�`n��\_eV~�Y<pjWZg|`b\^Y<e¹Y<~�`jTVU�e8Uh\^v<T�[?YkpaeVYs}sU-�®`bT8U��VpjUhu�\^Y<d8raTVY<�¹Y<~�`jTVU4°t°����z�?£ag|e8}¹�8pbU�}s\^cQ`R`bT8U�]^\_eVq
UQ²s�V\^pjUt`j\_WZU<xo�zd8p�g<�V�VpjYkgkc�T�cQYke8r�\f}sU!pjr3`bT8g|`�`bTVU�eVYs}sU�pjU!cQU!\_u�\^eVvR`jTVUR°�°��"�z�4\fro`bTVU�Y<e8Uz`jT8gi`�U!u�g<]_d?gi`bU�r�\�~
\_`�chg<e�[?UE\_e8ch]_d?}sU!}¢\^e�`bT8UaeVU!m¶rbdV[s ¡�8g|`bT�`bYim�g|p�}Vr�`jTVUE}sU�rn`j\_e?gi`b\^Y<eGx��teVY|`jTVUhp�g|�V�8pbY$g<c�T¢cQYkdV]^}�[#URT8g�u�\^eVv
`bT8U4rbUhe8}sU!pRY|~�`jTVU�°�°����z��WZU!rjrbg<v<UZ¯8]_`bU!pb\^eVv¢`jTVU�e8Y�}VU!r�`jYlm�TV\fc�T¹\�`XmoYkdV]f}¹r�U!e8}�`bTVUM°�°����z�G��`jg|q�\^eVv
\^ek`jY�g<c!cQYkdVe$`�`bTVU!\_p�]^Yschg|`b\^Y<e¢g|e8}�WZYk[V\_]^\_`n�4\^es~�Y<pjWJgi`j\_Yke�x��zd8ptg|�V�8pbY$g<c�TMT8g<r�rbUhukUhp�g|]�gk}suig|e$`jg<v<U!r�#t��¾�£�`jTVU
°�°��"�»\^e&�t�����»\frJg|]^pbU�g<}s�¹g-[VpjYkg<}8chg<r�`EWZU�rbrjg|vkU<�3g<e8}¹`jTVUhpjUQ~�YkpbUM\�`w\frXU!gkr�\^UhpX`bY�q<U!Uh�&\�`�rZUQ²�`bU!e8rb\_Yke��
°�°��"�z���sm�\�`jTw`jTVU�rbg<WXU�c�T8g|p�g<cQ`bU!pb\frn`j\^c!rh½��±«k£(`jTVU����3´�´P�¨WZU!rjrjg|v<U�r3\^e4�t�����¨g<pbUzY<eV]^�wr�U!e$`o~�pjY<W�eVYs}sU�r
m�\_`bT g<c1`j\_ukU�pbYkds`bU�rh�3g<e8}&gl¯8]_`bU!pbU�}·°t°����z� moYkdV]f}�Y<e8]_��[#U¢r�U!e$`X`jY¹g-rbdV[8rbUQ`JY|~z`bTVU�eVU!\_vkT�[?YkpXe8Y�}VU!r!�
�VpjU!ch]_d8}V\_eVvZ`jTVUa�#Ykrjrb\_[V\^]^\�`n�MY|~(d8rb\_e8vJY|`bT8Uhpte8Y�}VU!ra�6�?Y$rbrb\^[V]_�4WZY<pjUarn`�g|[V]^U�£Q½��±¬k£�`jTVUR]^Yschgi`j\_Yke¢g|e8}�WZY<[8\_]^\�`n�
\^es~�Y<pjWJgi`b\^Y<e-\_e-Y<dVp�g<�V�VpjYkg<c�T¢\fr�dV�©`bY¢}Vgi`jU<��rb\_e?cQUE`bTVUZeVYs}sUZr�U!e8}s\^eVv4`bTVUJ°�°��"�z��g<�V�?U!e8}Vr�\_`jr�cQd8pbpjUhe$`
WZY<[V\^]^\�`n�w\^es~�YkpbWJgi`j\_Yke��Vg|e?}�`jTVU�eVYs}sU�pjU!cQU!\_u�\^eVvZ\�`tg<]^rbYXd8r�U�r�\�`�r�cQd8pbpjUhe$`�\_eV~�Y<pjWZg|`b\^Y<e�x
���#Y<e-�VpjU!}s\fc1`j\_eVvMY<e-`bT8UE]^\_e8qlUQ²s�V\^pbUE`b\^WZU<��`jTVUXeVYs}sUJc�TVU!c�qsrz\�~o`bTV\fr�uig|]^dVUE\fr�r�WJg<]_]^Uhp�`bT?g|el`nm�\fcQUX`jTVU

Å3´�°�°����z��� �����z�3°�����S�� 	¢�tx#�¡~N\_`�\^r!�8`jTVUaWZU�rbrjg|vkURWad8r�`z[#UErb\^]_U!ek`j]_�¢}s\frjchg|p�}sU�}�xz�t`bTVU!pbm�\frbU<�?`bTVUEeVYs}sU
c�TVU�c�q�r�\^e-\_`jrRpbYkds`b\^eVv4`jg|[8]_UZ\_~o`jTVUJeVUQ²�`�TVYk�©`jY4`jTVUw}sU�rn`j\_e8g|`b\^Y<e�\^r�U�§$d8g|]P`bYM`jTVUw°�°����z�¹rbY<dVp�cQUkxa�¡~�r�Y?�
`bT8UEWZU!rjrjg|v<UE\^r�}s\frjchg|p�}sU�}�x���e©Y<d8pzUh²sg<WZ�V]_Uk��`bTV\fr��VpjY�chU!rjr�\^eVvJ`�g|qkU!rz�V]^gkcQUX\_e-eVYs}sUJ«s��m�TVU!e©\_`�pjU!chUh\^u<U!rzg
°�°��"�z�4~�pjY<WÀeVYs}sUR¬Vx(�¡~P`bT8URWZU!rjrbg<v<U�\^r�e8Y|`t}s\frbc!g|p�}sU!}��seVY<pjWJg|]��t�����¨`bpjU!g|`bWZUhe$`trbT8g|]^]�[#U�v<\^u<U!e�`jYJ\�`�x
��e�`bT8\^r�chgkr�Uk�8\_~P`jTVUae8Y�}VUR\^rteVY|`t`bTVUX}sU!r�`b\^e8gi`j\_Yke��?}VY$U�r�eVY<`zT8g�ukURgZpbYkds`bUR`bYJ`jTVUE}sU�rn`j\_e?gi`b\^Y<eG�8Y<pt\�~N\_`zT8gkr
gwpjY<dV`bUR`jY�`jTVUZ}sU!r�`b\^e8gi`j\_Ykelm�\_`bT@g�rbU!§$dVUhe?cQUae�dVWE[?U!pz]^Yim�Uhpz`bT8g<e¢`bTVUXY<e8UEY<~(`bTVUJ°�°��"�z���#`bTVUZWZU!rjrbg<v<U
\fr�~�Y<pjm�g|p�}sU!}&�®`jTV\^rE\fr�`bT8U�chgkr�UwY<~�g¢°�°����z���8pbYscQU�rbrb\^eVv¢\_e¹e8Y�}VU � £Qxl�t`jTVUhpjm�\fr�Uk�Pgl°t°��NÅN��\frarbUhe$`R`jY
`bT8U�e8Y�}VUz`jT8gi`�\^eV\_`b\fgi`bU�}4`bTVU�pjY<ds`jU�pjUh�?g|\^p!xP�¡~PgXeVU!m�°�°��"�z�4\fr�`bYZ[#Uz~�Ykpbm�g|p�}sU�}��$`bTVU�WZY<[V\^]^\�`n�wUh²�`bUhe?r�\^Y<e
pjUQ~�Uhpj\^eVva`jYZ`bTVU��8pbU!u$\^Y<d?roT8Y<��Wad8r�`�[?UR}V\^rjchg<pj}sU�}��Vg|e?}4gZeVU!m YkeVU�pbUh~�Uhpj\_eVvX`jYE`jTVURcQd8pbpjUhe$`�eVYs}sU�g<}V}VU!}�x

�¡~R`jTVU¹°�°����z�¨cQY<e$`�g|\^eVU!}�g|e�g<v<vkpbU!vkgi`jU¢Y|~E}VU!r�`b\^e8gi`j\_Yke8r@�6g·Å3´G°�° ���t�o�VS ��� %�°­Uh²$`jUhe8rb\^Y<e?£Q� `jTVU
�VpjYscQU!rjrb\_eVv4}sU!rjcQpj\_[#U!}-g|[#Yiu<URWEd8r�`�[#UX}VY<eVUa`bYMUhu<U!pb�M]^\^r�`bU�}©}sU�rn`j\_e8g|`b\^Y<el\^el`jTVUXUQ²�`bU!e8r�\^Y<eGx�S�T8Uhe���g�eVUhm
g|vkv<pjUhv$gi`bUXY|~�}sU�rn`j\_e?gi`b\^Y<e?rRWJg��©T8g�ukUZ`bYl[#U�pjU!chY<WZ�Vds`jU!}{�6]_\frn`j\_e8v¢`bTVU4}sU!r�`b\^e8gi`j\_Yke8r�`jYlm�TV\fc�T�gl°�°��3ÅN�
m�g<r�eVY<`�rbUhe$`1£�g|e8}Mg<}V}VU!}4`bYX`bT8UR°�°����z�M`bYZ[#U�~�Y<pjm�g<pj}VU!}�x

S�TVU�°�°��NÅ3�M\fr�rbUhe$`�m�T8Uhe�gEr�`jg<[V]_U�rbdV[s ¡�8gi`jT�m�g<r�g<c�TV\^UhukU!}�x�S�TV\fr�WZU!rjrbg<v<UtWJg��wchY<e$`jg<\_eMgR¯8U!]^}4m�\_`bT
`bT8UMWZ\^eV\^WadVW ´G�3S Y<~t`bT8UMe8Uhm¼rbdV[s ¡�8gi`jT��N\^e·Ykpj}VUhpE`bY@g|]^]_Yim�`jY@c�T8Y$Y$r�U�`bTVU�rbdV[s ¡�8gi`jT m�\_`bT&\_e8chpbU�g<rbU!}
r�`jg|[8\_]^\�`n�kx(�¡`jr�uig|]^dVURrbTVY<d8]^}4[?U�d8�#}Vg|`bU�}4\^e¢gXTVY<�M[���TVYk�4[8gkr�\fr�`bpjY<d8v<TVYkds`�`bTVU��8g|`bT�[8g<c�qw`bYX`bTVURrbY<d8pjchU<x

��Åo´G°�°����z�o�sS ��� %�° UQ²�`jUhe8rb\_YkeªWJg��{g|]fr�Y�[#U@g|�V�#Uhe8}VU!}{`jY `jTVU@°�°��NÅN�¨m�\_`bT�g<e�� gk}V}s\_`b\^Y<e8g<]
pjU!§$dVU!r�`bU�}w}sU�rn`j\_e8g|`b\^Y<e8r��®`jT8gi`�m�UhpjU�\_e�`bTVUzÅ3´G°t°����t���sS ��� %�° Y<~�`bTVU�°�°��"�z�?£(`jYam�TV\fc�TJ`jTVUze8Y�}VUzT8gkr
pjY<ds`jU!r�m�\_`bT�]^g<pbvkUhp�Y<p�`jTVURrbg<WZU�rbU!§$dVU!e8cQU�e�dVWE[?U!p�g<r�`bT8U�Y<eVU�Y|~P`bT8UR°�°����z��x

S�TVU��VpjYscQU�rbrb\_e8vXY<~�°t°��NÅN�¢\fr�U�§kd8\_uig|]^Uhe$`�`jYZ`bTVU�YkeVU��?U!p�~�YkpbWZU�}4[��Mg<c1`jd8g|]��t�����a�VUh²VcQUh�V`�m�TVUhe�`jTVU
eVYs}sU�\fr�`bTVURrbY<dVp�cQU�Y|~�`bTVUR°t°����z��xNS�TVU�Åo´G°�°¨r�YkdVp�cQU�chg|eMpjU!cQU!\_ukU�rbUhukUhp�g|]�°�°��3ÅN��x3S�TVU�pjY<ds`j\_e8vXU!e$`bpj�
Y|~3`bTVUZcQYkpbpjU!rb�?Yke8}s\^eVv�}sU�rn`j\_e?gi`b\^Y<e-chg|e-[?UXdV��}Vgi`jU!}©Y<el`jTVUZg|pjpb\^uig|]GY<~3U!gkc�T©°�°��3ÅN���Ggkrz]^Y<e8v4g<r!�(�n¾�£�`jTVU

�



rbU!§$dVUhe?cQU�e$d8Wa[#Uhp�Y|~G`jTVU�°�°��NÅN��\fr�]^g<pbvkUhpN`jT8g|e�`bTVU�YkeVUz\^ew`jTVU�pbYkds`b\^eVvEUhe$`bpj�<���±«k£(`jTVU�r�U�§$dVUhe8chUte�dVWE[?U!p
\froU�§$d8g|]���[Vds`�`bTVU�°�°��3ÅN�4\fro`bTVU�¯8p�r�`�YkeVUzg<pbpj\_u�\^eVvag<e8}J`jTVU�°�°��NÅN�MTVYk�4cQYkdVe$`��±Ãt� ��£3\fr�]_Yim�UhpoY<p�U!§$d8g<]
`bY4`bT8UEYkeVUE\^el`jTVUXpbYkds`b\^eVvMUhe$`bpj�¹����� ��£t�V]^d8r�«©�±Ãt� �¿chg<el[#UX]fg|pjv<U!p�`jT8g|e¹��� ��£1��YkpX�±¬k£�`bTVUJrbU!§$dVUhe?cQU
e�dVWa[#Uhpo\^r3U!§$d8g<]8g|e8}X`jTVUz°t°��NÅN�wT8Y<�wcQYkdVe$`3\frN]^YimoU!p(`bT8g<eZ`bTVUzY<eVU�\^eJ`jTVU�pjY<ds`j\_eVvaUhe$`bpj�<x�S�TVU�]^\_WZ\_`jg|`b\^Y<e
Y<e�`jTVURTVYk�lcQYkdVe$`!�?gkr�g|]^pjU!g<}V�4r�`jgi`jU!}��?\^rt\_WZ�#YkrbU!}M`jYJ�VpbU!u<U!ek`�pjY<dV`b\^eVvw]^Y$Yk�8r!x��P\^v<dVpjUa«Z\^e8cQ]^d8}sU�rtrbd8c�T¢g|e
UQ²Vg<WX�8]_U�m�TVUhpjUzgX°�°��3ÅN�4WZU�rbrjg|vkUt\fr�}V\^rjchg<pj}sU�}J[#U!chg<d8rbU�`bT8U�e�dVWE[?U!p�Y|~GTVYk�8ro\^r�¬EdVeV\_`jr�]^g<pbvkUhpo`bT8g<ew`jTVU
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