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  }�¦��¢¡¢hÆ¡¢yXsvy`¡§}��gr}v¥2°±Î�Î�Î Ï ���#´¢l�lÈ³É¡¢|/ji�§j r/rÌµAÅ�Õ$��s z�ji|/r]´�cedgji�E¹��#¡¼»Oji|/ji��y   }�¦�ji��d2sv�g� jihkji��yy/j �Xd���¡§Ö�ugj rÌ��|/}vÃ
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y`dgjRu��N� }�hÆ¡¢���À°±Î�Î�Î Ï ���#´¢l�l j   }�¦6ji��d2sv�g� jihkji�Py�r`yXsv�g�gsv|/�G¡§rÉ¡¢��y`|/}��#ug� j �Asv�g�Gr/y`ug�#¡§j �6¡¢�a��jiyXsv¡¢�Í´
ÚxÛ�ÜNÝ/Þ�ß �Uà���� °±Î�Î�Î Ï ���#´¢l�l�¹#°CÎÇÎ�Î Ï ���#´¢l�l j�¹�µ½j �#¡¢u�háÅÉ� � j r/rÈÕÈ}��Py`|/}��¨¸µ½Å�ÕÉªV¹   u2sv�¢¡¢y£zÀ}v¥�¦�ji|`��¡§� j�¨   }�¦�ªV¹
º�¡§r`y`|`¡¢��u�y/j �aÕÈ}�}�|/�#¡¢�2svy`¡§}��xÔ�u��g�iy`¡§}���¨¸ºKÕÈÔªV¹#{�}�¡¢��y(ÕÈ}�}�|/�#¡¢�2svy`¡§}��xÔ�u��g�iy`¡§}���¨¸{ZÕÈÔ�ªV¹#â�z���|`¡§�6ÕÈ}�}�|/�#¡¢�2svy`¡§}��
Ô�u��g�iy`¡§}��·¨¸â�ÕÈÔ�ªV¹gº�¡¼»Oji|/ji��y`¡�svy/j �¶¦�ji|`�P¡§� j r�¨¸º(¡¼»^¦�ji|`�gªV¹�°£�Py/ji��|Xsvy/j �½¦�ji|`��¡§� j r�¨¸°C��y+¦�ji|`�gª
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µ½q �#¡¢u�h ¨¸µ½Å�ÕÉªV¹   u2sv�¢¡¢y/q���j�¦�ji|`��¡§� j�¨   }�¦�ªV¹�¦�ji|`��¡§� j rZº�¡¼»Oqi|/ji�g�i¡§q r�¨¸º�¡¼»^¦�ji|`��ªV¹�¦�ji|`�P¡§� j rÈ°C��y/qi��|/q r�¨¸°£�Py+¦�ji|`��ª
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Å�Õ ÅÉ� � j r/r(Õesvy/ji��}�|`z
Å�ÕML ÅÉ�/«��g}t³É�§j �#��jihkji�Py
Å�°CÔ�¦ Å�|`��¡¢y`|Xsvy`¡§}��A°£�Py/ji|�Ô�|Xsvhkj�¦P�2s��i¡¢���
Å�{ ÅÉ� � j r/r"{�}�¡¢��y
ÕÈÅ ÕÈ}��¢�¢¡§r`¡§}��aÅ���}�¡§�gsv�g� j
ÕÈÅ�µ ÕÈ}���y`¡¢�Pug}�ugr`�¢zGÅÉ�iy`¡¢��jKµ½}P��j
ÕÈÅ�{ ÕÈ}���y`|/}��¢�§j �AÅÉ� � j r/r"{�ji|`¡§}P�
ÕÉÕÈ° ÕÈ}���y`|/}��¢�§j �¶ÕÈ}���y/ji��y`¡§}��¶°C��y/ji|`��sv�
ÕÉÕ ��{ ÕÈ}���y`|/}��¢�§j �¶ÕÈ}���y/ji��y`¡§}�� �(���N}�|`y`u���¡¢y£z
ÕÈº�Ô ÕÈ}�hÆ���§jihkji��yXsv|`zAÕZu�h�u���svy`¡¢��j�º�¡§r`y`|`¡¢��u�y`¡§}��½Ô�u��g�iy`¡§}��
ÕÈÔON ÕÈ}���y/ji�Py`¡§}��½Ô�|/j jPNZu�|/r/y
ÕÈÔÌ{ ÕÈ}���y/ji�Py`¡§}��½Ô�|/j j�{�ji|`¡§}��
ÕÈÔ�Ã£{�}��¢� ÕÈ}���y/ji�Py`¡§}��½Ô�|/j jRÃÇ{�}��¢�
ÕÈÔ�Ã£Î�g� ÕÈ}���y/ji�Py`¡§}��½Ô�|/j jRÃÇÎ�g�
ÕÈ{ ÕÈ}���y/ji�Py`¡§}��½{�ji|`¡§}P�
ÕÉ¦�µ½Å Õesv|`|`¡§ji|�¦�ji�gr/jKµAu��¢y`¡¢���§jKÅÉ� � j r/r
ÕZÑ ÕÈ}���y/ji�Py`¡§}��AÑÒ¡¢�g��}t³
ÕZÑÊhÀsUw ÕÈ}���y/ji�Py`¡§}��AÑÒ¡¢�g��}t³ µ¶sUw#¡¢h�u�h
ÕZÑÊhÆ¡¢� ÕÈ}���y/ji�Py`¡§}��AÑÒ¡¢�g��}t³ µA¡¢��¡¢h�u�h
ºKÕÈÔ º�¡§r`y`|`¡¢��u�y/j �AÕÈ}�}�|/�#¡¢�2svy`¡§}��AÔ�u��g�iy`¡§}��
Î�ºKÕÈÔ Î��d2sv�g� j �aº�¡§r`y`|`¡¢��u�y/j �½ÕÈ}P}�|/�#¡¢�2svy`¡§}��½Ô�u��g�iy`¡§}��
ÔÌÎZÕ Ôg}�|`³Èsv|/�AÎ|`|/}�|�ÕÈ}�|`|/j �iy`¡§}��
âRÕ â�z���|`¡§�aÕÈ}�}�|/�#¡¢�2svy/}�|
âRÕÈÔ â�z���|`¡§�aÕÈ}�}�|/�#¡¢�2svy`¡§}��AÔ�u��g�iy`¡§}��
°±Î�Î�Î °£�gr/y`¡¢y`u�y/jR}v¥ÌÎ�§j �iy`|`¡§�tsv�Ìsv�g�GÎ�§j �iy`|/}���¡§� r�Î����¡¢�gj ji|/r
°`¦�µ °£�g�#ugr/y`|`¡�sv�Í¹	¦��i¡§ji�g� j�¹2sv�g�Gµ½j �#¡§�tsv�
µ½Å�Õ µAj �#¡¢u�h ÅÉ� � j r/r(ÕÈ}���y`|/}��
µÊ¦�ºRQ µAÅ�Õ�¦�ji|`��¡§� jKºRsvyXsSQ(��¡¢y
��Å;T �(jiyC³Z}�|`«xÅ(�¢�§}P�tsvy`¡§}��UT�j �iy/}�|
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{ZÕ {�}�¡¢�Py�ÕÈ}�}�|/�#¡¢�2svy/}�|
{ZÕÈÔ {�}�¡¢�Py�ÕÈ}�}�|/�#¡¢�2svy`¡§}��AÔ�u��g�iy`¡§}��
{�Ô {�ji|/r/¡§r`y/ji�g� jKÔ2s��iy/}�|
{�°±Ô�¦ {ZÕÈÔ¬°C��y/ji|"Ô�|Xsvhkj;¦P�2s�� j
{Z¦�ºRQ {d�z#r`¡§�tsv�Z¨=��stz�ji|+ª�¦�ji|`��¡§� jKºRsvyXsBQ���¡¢y
{Z¦�{ {Z¦�Ã£{�}��¢�
  Å�{   }�¦ÁÅÉ� � j r/r�{�}�¡¢��y
  Å�{ZÕÇÃ±¦�c^Å   Å�{ÌÃ£�tsv�2sv���§j   ¦�c^Å
  N"¦�¦   u2sv�¢¡¢y£z ��¥Ç¦�ji|`�P¡§� j�NÉs�r`¡§��¦�ji|`��¡§� j�¦�jiy
  ° N"¦�¦   u2sv�¢¡¢y£z ��¥Ç¦�ji|`�P¡§� jK°C�g��ji�Nji�g��ji��y$NÉs�r`¡§��¦�ji|`��¡§� j�¦�jiy
  }�¦   u2sv�¢¡¢y£z ��¥Ç¦�ji|`�P¡§� j
  ¦�c�Å   }�¦Ár`yXsvy`¡§}��
o�¦ o�j j ��Ã±¦�}��§}�hk}��
oÌc�¦�Ù�ÕÈc�¦ o�j ÖPugj r`yey/}m¦�ji�g�2Ù�ÕZ�§jtsv|�y/}À¦�ji�g�
¦�°±Ô�¦ ¦Pdg}�|`y�°C��y/ji|�Ô�|Xsvhkj�¦P�2s�� j
c�Õ cE|XsU¿À��Õesvy/ji��}�|`z
c�Å(°±º cE|XsU¿À�KÅ(�g�GÅ�r/r/}��i¡�svy`¡§}���¨¸°C��ji�Py`¡¼Ø2ji|+ª
c NecÉc c�sv|`��jiy Nejts�� }��ac^|Xsv�gr`hÆ¡§r/r`¡§}��½ce¡¢hkj
c�ÕÈ°±º cE|XsU¿À��Õesvy/ji��}�|`zG°±��ji��y`¡¼Ø2ji|
cÉ°±º cE|XsU¿À�K°±º�ji��y`¡¼Ø2ji|
c�¦ cE|XsU¿À��¦Py`|/jtsvh
c�¦�°±º cE|XsU¿À��¦Py`|/jtsvh °Cº�ji�Py`¡¼Ø2ji|
c�¦�{�ÎÈÕ cE|XsU¿À��¦P�Nj �i¡¼Ø2�tsvy`¡§}��
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cedgj"|/j r`y}v¥	y`d�¡§r�2sv�Nji|¡§r}�|`��sv��¡¢Ótj �Às�r�¥×}��¢�§}t³"rt´Ì°C�m¦�j �iy`¡§}��À��³Zje¡¢��y`|/}��#ug� j�sv�k}]��ji|`�P¡§ji³ }v¥N°CÎÇÎ�Î Ï ���#´¢l�l
Ñ4¾EÅ���´gcedgj��¢¡¢hÆ¡¢yXsvy`¡§}��gr�}v¥   }�¦6r`u����N}�|`y"¡¢� Ï ���#´¢l�l�µ½Å�Õ ¥=u��g�iy`¡§}��gr�sv|/j�s����#|/j r/r/j �G¡¢�A¦�j �iy`¡§}��½�#´Z¦�j �iy`¡§}��
�Ár`u�|`��jiz�r�y`dgj��#¡¼»Oji|/ji��y   }�¦xji��d2sv�g� jihkji�Py�rX�/dgjihkj r(y`d2svy�d2s ��j��Nj ji�a��|/}��N}�r/j �6¥×}�| Ï ���#´¢l�l�µ½Å�Õ4��stz�ji|t´É°£�
¦�j �iy`¡§}�� � ¹�y`dgjku��N� }�hÆ¡¢���   }�¦$ji��d2sv�g� jihkji��ykr`yXsv�g�gsv|/� Ï ���#´¢l�l jÀ¡§r�¡¢��y`|/}��#ug� j �¬sv�g�©sv�2sv�¢z�Ótj �O´A¦�j �iy`¡§}��·�
� }��g�i�¢ug��j r(y`dgjRr`u�|`��jizGsv�g�6��|/j r/ji��y/r"¥=u�y`u�|/jK|/j r/jtsv|/�/d¶sv|/jts�rt´
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°C����ji�gji|Xsv�Í¹�y`dgjZ°CÎ�ÎÇÎ Ï ���#´¢l�lZÑ4¾EÅ(�¬r/yXsv�g�gsv|/��� }]��ji|/r�y`dgjZµAÅ�Õ�r`u��#ÃÍ��stz�ji|Ìsv�g��y`dgj���dPz�r`¡§�tsv�O¨¸{�âA@KªO��s z�ji|Ì}v¥
y`dgj��R¦�°É¨ �(�0ji�G¦Pz�r/y/jih�°£�Py/ji|/� }����gj �iy`¡§}��	ªZ�gjiy£³È}�|`«k|/jV¥¸ji|/ji�g� j(hk}���ji�1B¢l3E£´Ì¾E}���¡§�tsv�N¾O¡¢��«mÕÈ}���y`|/}���¨¸¾E¾�ÕÉª�r`u��#Ã
��stz�ji|È¡§rÈr`�Nj �i¡¼Ø2j �À¡¢�my`dgj(°±Î�Î�Î Ï ���#´ ��r`yXsv�g�gsv|/�O´ced�¡§resv|/�/d�¡¢y/j �iy`u�|/j���|/}]�P¡§��j rÉs�y`|Xsv�gr`�2sv|/ji��ye¡¢��y/ji| ¥Ís�� j�y/}�y`dgj
d�¡¢��dgji|(��s z�ji|�ugrXji|/r,�Çr`yXsvy`¡§}��gr�hÀs zxhk}]��j�¹g|/}�svh y`d�|/}�u���d¶sv� Ï ���#´¢l�lKÑ4¾EÅ��-sv�g�Gr`y`¡¢�¢��sv���Njtsv|�s�r"r/yXsvy`¡§}��2sv|`z
y/} Ï ���#´ �6¾E¾�Õ8r`u��#ÃÍ��s z�ji|�sv�g�$sv�0}]��j�´�ced�¡§r�sv�¢�§}t³"rKjVw#¡§r`y`¡¢���x�gjiy£³È}�|`«¶��|/}�y/}P� }��§rÀ¨¸r/ug�/d©s�rRc�ÕÈ{ZÙv°±{Zª�y/}Á|`u��
}]��ji|�°CÎÇÎ�Î Ï ���#´¢l�lÆÑ4¾EÅ�� ³É¡¢y`dg}�u�y�sv��z¶r`�Nj �i¡�sv��� }��gr`¡§��ji|Xsvy`¡§}��grt¹g~±ugr`y��¢¡¢«�j�¡¼¥É°CÎ�ÎÇÎ Ï ���#´ �Á³É¡¢|/j �ÊÎy`dgji|`�gjiy
³es�rÉ��ji���§}tz�j �O´�ÅeyÉ{�âA@���s z�ji|t¹�Øg|/r`yÈy`dgj�°CÎÇÎ�Î·��|/}t��¡§��j rey`d�|/j j�«�¡¢�g��re}v¥�}���y`¡§}��grÈ¡¢�6y`dgj��#´ ����â(Ó(�2sv�g�O´cedgj
y`d�|/j j�{�âA@���s z�ji|/resv|/j(sv�m°C�#¥¸|Xsv|/j �A¨¸°±o�ª��2s�r/ji�2sv�g�Á{�âA@;¹�sKÔ�|/j ÖPugji�g�izkâ�}�����¡¢���Æ¦P��|/jts��x¦P�0j �iy`|`u�h�¨¸ÔÌâ�¦�¦�ª
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�#´ ����â(Ó�¥=|/j j�°`¦�µ ¨¸°£�g�#ugr/y`|`¡�sv�Í¹2¦��i¡§ji�g� j�¹gsv�g�Áµ½j �#¡§�tsv�HªZ�2sv�g�xsv�g�6u��6y/} � ��µA���gr Ï ���#´¢l�lts ��ÔÌº�µ ¡¢� � ��â�Ó
¥¸|/j Ö�ugji�g�iz�´��(����}�¡¢��� Ï ���#´¢l�li�6³É¡¢�¢��jVw#y/ji�g�½�#´ �	�Râ�Ó Ï ���#´¢l�li�Ê{�â @ ��stz�ji|�y/}mr`u����N}�|`yRsvy(�§jts�r`y�����µa���gr�|Xsvy/j�´
µ½}�|/j }t��ji|t¹ Ï ���#´¢l�lid�³É¡¢�¢�#ji��d2sv�g� j Ï ���#´¢l�lts�¡¢��y`dgj � ��â(ÓÇ�2sv�g�O¹�s����#¡¢����¡¢�g��}�}�|�sv�g��}�u�y/��}P}�|Ì�/d2sv���gji��r/ji�§j �iy`¡§}��
¥×}�| � ��â�Ó;�¢¡§� ji�gr/j;jVw�jihÆ��yR�2sv�g��r�¡¢�ÊÎu�|/}��0j�´�ÅeyKµAÅ�Õ ��stz�ji|t¹E}�����}�¡¢��� Ï ���#´¢l�l j;³É¡¢�¢���ji�¢¡¢��ji|   }�¦½r`u����0}�|`y
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�Njiy£³Èj ji�Gh�u��¢y`¡¼ÃÍ��ji�g��}�|�ÅÉ� � j r/re{�}�¡¢�Py/rt´ Ï ���#´¢l�li¡O³É¡¢�¢�Eji��d2sv�g� jRr/j �iu�|`¡¢yCzÁsv�g�Gsvu�y`dgji�Py`¡§�tsvy`¡§}��ahkj �/d2sv��¡§r/hkre¥¸}�|
Ï ���#´¢l�l�µAÅ�Õ�´PÔ�¡¢��u�|/j�l"r/dg}t³"resK�#¡�sv��|Xsvhá}v¥Ey`dgj Ï ���#´¢l�l�µ½Å�Õ�¨¸µ½j �#¡¢u�háÅÉ� � j r/reÕÈ}��Py`|/}��HªÇsv�g�m{�âA@���s z�ji|/rt®
�gji³ás��iy`¡¢�P¡¢y`¡§j rÆsv�g�Ê¥¸|Xsvhkji³Z}�|`«N´x°C��y`d�¡§r�rXj �iy`¡§}��E¹�³ÈjÀ��|/j rXji��y�y`dgjÀ�2s�r`¡§�Àµ½Å�Õ ¥¸u��g�iy`¡§}��gr�}v¥É°±Î�Î�Î Ï ���#´¢l�l
Ñ4¾EÅ���´

802.11e/TGe MAC
Enhancement-QoS

802.11f/TGf
Inter-Access Point

Protocol

MAC Layer

802.11 MAC

802.11i/TGi Enhanced
Security Mechanisms

802.11
Publicity SC

802.18 TAG
Radio-Regulatory

802.19 TAG
Coexistence

802.11/RRM SG
Radio Resource
Measurements

802.11 /HTSG
High

Throughput

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

802.11 IR
1/2 Mbps

802.11 FHSS
1/2 Mbps

802.11 a/TGa High
Data Rate Extension

6/12/24 Mbps
Optional 9/18/36/54

Mbps

802.11 b/TGb High
Data Rate Extension

5.5/11 Mbps

802.11 DSSS
1/2 Mbps

PHY Layer

Infra-Red(IR)

2.4GHz(FHSS) Frequency
Hopping Spread Spectrum

2.4GHz(DHSS) Direct Sequence
Spread Spectrum

5GHz(OFDM) Orthogonal
Frequency Division

Multiplexing

802.11d/TGd Regulatory
Domain Update

Wireless Next Generation SC
Globalization & Harmonization

802.11 b-cor1/
TGb-cor1

Corrigendum MIB

802.11g/TGg
Date

Rates>20Mbps

802.11 h/TGh
Spectrum

Managed 802.11a

�����! #"�$ 	 �������������������������

Ô�¡¢��u�|/jkl8� Ï ���#´¢l�lKµ½Å�Õ4sv�g�G{�âA@ s��iy`¡¢�P¡¢y`¡§j r�sv�g�6¥=|Xsvhkji³È}�|`«
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cedgjm°CÎÇÎ�Î Ï ���#´¢l�lkµ½Å�Õ8r`u��#ÃÍ��stz�ji|���jVØg�gj r�y£³Z}a|/ji��svy`¡¢��jkhkj �#¡¢u�h s�� � j r/rK� }�}�|/�#¡¢�2svy`¡§}��$¥¸u��g�iy`¡§}��grt¹^y`dgj
º�¡§r`y`|`¡¢��u�y/j �·ÕÈ}P}�|/�#¡¢�2svy`¡§}���Ôgu��g�iy`¡§}��Ò¨¸ºKÕÈÔ�ª�sv�g�Êy`dgjk}���y`¡§}��2sv�Ç{�}�¡¢��yÆÕÈ}P}�|/�#¡¢�2svy`¡§}��ËÔ�u��g�iy`¡§}��Ò¨¸{ZÕÈÔ�ª B¢l�E£´
cedgj¶y`|Xsv�gr`hÆ¡§rXr`¡§}���hkj �#¡¢u�h �tsv��}��0ji|Xsvy/j¶�N}�y`d4¡¢��� }���y/ji�Py`¡§}�� hk}���j·¨¸ºKÕÈÔ�ª6sv�g�4� }���y/ji�Py`¡§}��#Ã×¥=|/j j©hk}P��j
¨¸{ZÕÈÔ�ªV´EcedgjÀ°CÎ�ÎÇÎ Ï ���#´¢l�lkµ½Å�Õ ��|/}�y/}P� }��Ç��|/}t��¡§��j rRy£³È}Gy£z��Nj rK}v¥Zy`|Xsv�gr`hÆ¡§rXr`¡§}��*��s�r`z��g�/d�|/}��g}�ugr�sv�g�Êr`zP�#Ã
�Xd�|/}��g}�ugrt´�cedgjxs�r`z��g�/d�|/}��g}�ugrÆyCzP�NjÁ}v¥(y`|Xsv�gr`hÆ¡§r/r/¡§}��Ë¡§r���|/}]�P¡§��j �·�Pz©ºKÕÈÔ�³Éd�¡§�Xd¬¡¢hÆ���§jihkji��y/rky`dgjÁ�2s�r`¡§�
s�� � j r/r�hkjiy`dg}P�A}v¥y`dgj Ï ���#´¢l�l�µ½Å�Õ4��|/}�y/}�� }��Í´ZºKÕÈÔ¬¡§r"�2s�r/j �a}��Gy`dgj;Õesv|`|`¡§ji|�¦�ji�gr/j�µau��¢y`¡¢���§j�ÅÉ� � j r/r"³É¡¢y`d
ÕÈ}��¢�¢¡§r`¡§}��©Å^��}�¡§�gsv�g� jG¨ÍÕÉ¦�µ½Å�Ù�ÕÈÅRª(��|/}�y/}�� }��Í¹^sv�g�Êr`dg}�u��§�½�0j�¡¢hÆ���§jihkji�Py/j �$¡¢��sv�¢�Ìy`dgjÆr`yXsvy`¡§}��grt´�cedgj;r`zP�#Ã
�Xd�|/}��g}�ugr"r/ji|`��¡§� j�¨×sv�§r/}��tsv�¢�§j �Á� }���y/ji��y`¡§}��G¥=|/j j�r/ji|`��¡§� j]ª¡§rÈ��|/}t��¡§��j �Á��zÀ{ÈÕÈÔ�³Éd�¡§�XdÁ�2s�r/¡§�tsv�¢�¢zk¡¢hÆ���§jihkji��y/r�s
�N}��¢�¢¡¢����ÃÍ�2s�r/j �$s�� � j r/r�hkjiy`dg}��O´�cedgj;{ZÕÈÔ ugr/j rRsÀ� ji�Py`|Xsv�¢¡¢Ótj �¶�0}��¢�¢¡¢���Gsv����|/}�s��XdÊ³Éd�¡§�/d¶|/j Ö�u�¡¢|/j rKsv�¶ÅÉ� � j r/r
{�}�¡¢��yk¨¸Å�{ZªÉy`d2svy�s��iy/r�s�r�sk{�}�¡¢��y�ÕÈ}�}�|/�#¡¢�2svy/}�|k¨¸{ZÕÉªV´	cedgj�Å({4�iz#�i�¢¡§�tsv�¢�¢zx�0}��¢�§r�r`yXsvy`¡§}��gr(y/}k��¡¢��j�y`dgjih y`dgj
}����N}�|`y`u���¡¢y£zGy/}Ày`|Xsv�gr`hÆ¡¢y�y`dgjK�2s��/«�jiy/rt´ Q(���¢¡¢«�jKy`dgjKºKÕÈÔe¹gy`dgjK¡¢hÆ���§jihkji��yXsvy`¡§}��$}v¥y`dgjK{ZÕÈÔ¬¡§r��g}�y�hÀsv�g�gsUÃ
y/}�|`z�´ÈÔ�u�|`y`dgji|`hk}�|/j�¹	y`dgjK{ZÕÈÔ·¡¢y/r/ji�¼¥Ì|/ji�¢¡§j r�}��Gy`dgj�s�r`zP�g�Xd�|/}��g}�ugr(rXji|`�P¡§� jR��|/}]�P¡§��j �a��z6y`dgjKºKÕÈÔe´gcedgji|/j�sv|/j
yC³Z}Á�#¡¼»Nji|/ji�Py�³Èstz�r�y/}k� }��#Øg��u�|/j�sv� Ï ���#´¢l�lK³É¡¢|/ji�§j r/r��gjiy£³Z}�|`« �es���ÃÍdg}P��hk}P��j�sv�g�G¡¢�#¥=|Xs�r`y`|`ug�iy`u�|/j�hk}P��j�´Z°£�
sv�·s���ÃÍdg}P�Àhk}P��j�¹�y`dgjkhk}���¡¢�§jmr`yXsvy`¡§}��gr�� }�hÆh�u���¡§�tsvy/jm³É¡¢y`dËjts��/d·}�y`dgji|�¡¢�©sv�©¡¢�g��ji�0ji�g��ji�Py�NÉs�r`¡§�Á¦�ji|`�P¡§� j
¦�jiyK¨ N"¦�¦�ª³É¡¢y`dg}�u�y"� }����gj �iy`¡¢��¡¢y£zmy/}�y`dgj�³É¡¢|/j �Á�2s��/«��N}��gj�´°£�xsv�m¡¢�#¥¸|Xs�r`y`|`ug�iy`u�|/j�hk}���j�¹Py`dgj�hk}���¡¢�§j�r`yXsvy`¡§}��gr
�tsv�x� }�hÆh�u���¡§�tsvy/j�³É¡¢y`d6y`dgj�³É¡¢|/j �m�2s��/«��0}��gj�y`d�|/}�u���dxy`dgj�Å({�´#ºRÕÈÔ$¥=u��g�iy`¡§}��x�tsv�Á�0j(ugr/j �m�0}�y`dÁ¡¢�xs���ÃÍdg}P�
sv�g�x¡¢�#¥¸|Xs�r`y`|`ug�iy`u�|/j�hk}P��j�´{ZÕÈÔ·¡§r�}����¢zÁugrXj �6¡¢�x¡¢�#¥=|Xs�r`y`|`ug�iy`u�|/j�hk}P��j�´
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�tsv�©y`|Xsv�gr`hÆ¡¢y�y`dgjÀ�2s��/«�jiy;�#¡¢|/j �iy`�¢z�´ �(y`dgji|`³É¡§r/j�¹�y`dgjky`|Xsv�gr`hÆ¡§rXr`¡§}���¡§r���jV¥¸ji|`|/j �·sv�g�$y`dgjÀ�2s��/«�}v»Ä��|/}�� j r/rK¡§r
r`yXsv|`y/j �O¹Pr/j jÉÔ�¡¢��u�|/j��#´�¦P�0j �i¡¼Ø2�tsv�¢�¢z�¹�y`dgj"r`yXsvy`¡§}��k� }�hÆ��u�y/j rÈs�|Xsv�g��}�h�y`¡¢hkje¡¢��y/ji|`��sv�2�2svhkj ��,.-+/1032546487%9;:�<>=�¹
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C -8D EGF H+IKJMLONÍ¹�³Édgji|/jMJMLP<Q:�DSRTJUL RVJMLP<W-&XGsv�g�WY�Z[2�9 7 9;:�<>=���ji�Nji�g��rÉ}��Áy`dgj�{�âA@ ��stz�ji|ey£z��0j�´cedgj
�2s��X«�}v»�y`¡¢hkji|(¡§r(��j �i|/jts�r/j �½}����¢zÁ³Édgji�½y`dgjKhkj �#¡¢u�h ¡§r"¡§�#�§j�¹	³Édgji|/jts�r(¡¢y�¡§r�¥=|/}�Ótji�A³Édgji�½sv�g}�y`dgji|�r`yXsvy`¡§}��a¡§r
y`|Xsv�gr`hÆ¡¢y`y`¡¢���g´ÇÎÇs��/dÁy`¡¢hkj"y`dgj�hkj �#¡¢u�h²�Nj � }�hkj rÇ¡§�#�§j�¹�y`dgj�r`yXsvy`¡§}��m³Èsv¡¢y/rZ¥×}�|ZsKº�°±Ô¦ksv�g�ky`dgji�m� }��Py`¡¢��ug}�ugr`�¢z
��j �i|/jihkji�Py/r"y`dgj��2s��/«�}v»¶y`¡¢hkji|t´�Å�rÈrX}P}��Gs�rÈy`dgj��2s��/«�}v»¶y`¡¢hkji|"jVw���¡¢|/j rt¹�y`dgjRr`yXsvy`¡§}��6¡§rÉsvu�y`dg}�|`¡¢Ótj �xy/}Æs�� � j r/r
y`dgj;hkj �#¡¢u�hG´ �(�P�P¡§}�ugr`�¢z�¹�sÁ� }��¢�¢¡§r`¡§}���}�� �iu�|/r�¡¼¥Zy£³È}G}�|Rhk}�|/jÆr`yXsvy`¡§}��grKr/yXsv|`yRy`|Xsv�gr`hÆ¡§r/r`¡§}��$r`¡¢h�u��¢yXsv�gj }�ugr`�¢z�´
Q(���¢¡¢«�jk³É¡¢|/j ���gjiy£³Z}�|`«#rx¨¸j�´ �g´aÕÉ¦�µAÅRÙ�ÕÈºKªV¹E¡¢�©sG³É¡¢|/ji�§j r/r�ji����¡¢|/}���hkji��yÆ� }��¢�¢¡§r`¡§}��©��jiy/j �iy`¡§}��Ë¡§rK¡¢hÆ�N}�r/r`¡¢���§j
�#ugjay/}Êy`dgjar`¡¢����¡¼Ø2�tsv�PyÁ�#¡¼»Oji|/ji�g� jG�Njiy£³Èj ji�¤y`|Xsv�gr/hÆ¡¢y`y/j �Òsv�g�¬|/j � ji¡¢��j �¤�N}t³Zji|m�§ji��ji�§rt´4â(ji�g� j�¹És$�0}�r`¡¢y`¡¢��j
s��X«P�g}]³É�§j �#��jihkji��yÇ¡§r�ugr/j ��y/}��g}�y`¡¼¥¸zRy`dgjer/ji�g��ji|�y`d2svy�y`dgjZy`|Xsv�gr`hÆ¡¢y`y/j ��¥=|XsvhkjZd2s�r��0j ji��r`ug� � j r/r ¥¸u��¢�¢zK|/j � ji¡¢��j �O¹
r/j jÁÔ�¡¢��u�|/jx�#´ÊcedgjÀy`|Xsv�gr`hÆ¡§rXr`¡§}��¬}v¥�y`dgjÁs��X«P�g}]³É�§j �#��jihkji��ym¡§r�¡¢��¡¢y`¡�svy/j �ÄsvyÆsay`¡¢hkjm¡¢�Py/ji|`��sv�"j ÖPu2sv�Èy/}Ay`dgj
¦Pdg}�|`y"°C��y/ji|/Ô�|Xsvhkj�¦P�2s�� jk¨Í¦�°CÔ�¦�ªesU¥¸y/ji|Èy`dgj�ji�g�x}v¥�y`dgj(|/j � ji��y`¡§}��A}v¥�y`dgj���|/ji�P¡§}�ugrÉ¥=|Xsvhkj�´Ç¦P¡¢�g� j�y`dgjK¦�°±Ô¦À¡§r
r`hÀsv�¢�§ji|Ry`d2sv�¶y`dgj;º�°CÔ�¦0¹	y`dgj�|/j � ji¡¢�P¡¢���Gr`yXsvy`¡§}��Ê��}�j r��g}�y��gj j �¶y/}6r/ji�grXj�y`dgj�hkj �#¡¢u�h��NjV¥¸}�|/j�y`|Xsv�gr`hÆ¡¢y`y`¡¢���
sv�6s��/«��g}t³É�§j �#��jihkji��yt´È°£¥0y`dgj�s��X«P�g}]³É�§j �#��jihkji��yÉ¡§rÇ�g}�yÇ|/j � ji¡¢��j �O¹Py`dgj�r/ji�g��ji|Zs�rXr`u�hkj r�y`d2svyZy`dgj"y`|Xsv�gr`hÆ¡¢y`y/j �
¥¸|XsvhkjÆ³Ès�r��§}�r`y�sv�g�Êr/�Xdgj �#u��§j r�sÁ|/jiy`|Xsv�gr`hÆ¡§rXr`¡§}��©sv�g�¶y`dgji��ji�Py/ji|/rKy`dgjÆ�2s��X«�}v»·��|/}�� j r/r�sv��sv¡¢�E´Àc^}x|/j �#ug� j
y`dgjÀ��|/}��2sv��¡¢�¢¡¢y£z�}v¥"� }��¢�¢¡§r`¡§}��grt¹sU¥¸y/ji|�jts��/dËu��gr`ug� � j r/r`¥=u���y`|Xsv�gr/hÆ¡§r/r`¡§}��Ësvy`y/jihÆ��yt¹�y`dgjm� }���y/ji��y`¡§}��·³É¡¢�g��}]³²¡§r
��}�u����§j �Ëu���y`¡¢�Ésx��|/j ��jVØg�gj �©hÀsUw#¡¢h�u�h ��sv�¢ugj6ÕZÑÊhÀsUw�¡§rK|/jts��Xdgj �O´Ac�}G¡¢hÆ��|/}]��jmy`dgjm�/d2sv���gji�eu�y`¡¢�¢¡¢Ó]svy`¡§}��E¹
sU¥¸y/ji|�jts��XdÊr`ug� � j r/r ¥¸u���y`|Xsv�gr/hÆ¡§r/r`¡§}��E¹0y`dgj�� }��Py/ji��y`¡§}��$³É¡¢�g��}]³8¡§r(|/j rXjiy(y/}6sÆØ�w�j �AhÆ¡¢��¡¢h�u�h���sv�¢ugj;ÕZÑÊhÆ¡¢�E´
cedgj��(jiyC³Z}�|`«GÅ(�¢�§}P�tsvy`¡§}��UT�j �iy/}�|�¨¸�(ÅWTRªe¡§rÉugr/j �6¥×}�|"µAÅ�Õ4�P¡¢|`y`u2sv�^�tsv|`|`¡§ji|�r/ji�gr`¡¢���g¹��Pz6u��0�gsvy`¡¢���my`dgjR�§}P�tsv�
��Å;T�³É¡¢y`dÁy`dgj(��sv�¢ugj�}v¥^}�y`dgji|Ér`yXsvy`¡§}��grt®�y`|Xsv�gr/hÆ¡§r/r`¡§}��x�#u�|Xsvy`¡§}��E´ NÈzkugr`¡¢������ÅWT�¹�s�r`yXsvy`¡§}��6�tsv�Á«P�g}]³¤³Édgji�
y`dgjK�iu�|`|/ji�Py�y`|Xsv�gr`hÆ¡§rXr`¡§}��aji�g��r�sv�g�G�Xd2sv���gji�^¡§rÉ¡§�#�§j�´

°C�©}�|/��ji|�y/}½r/}��¢��jky`dgjmr/}vÃ£�tsv�¢�§j ��d�¡§����ji�·y/ji|`hÆ¡¢�2sv�È��|/}����§jihG¹�sv�Ë}���y`¡§}��2sv�eoÌc�¦�Ù�ÕÈc�¦Ò¨¸o�j ÖPugj r`y/c^}�¦�ji�g�
sv�g�$ÕZ�§jtsv|/c^}�¦�ji�g�2ªRr/�/dgjihkj;¡§r�¡¢��y`|/}��#ug� j �O¹Er/j j;Ô�¡¢��u�|/jÆ�#´Rcedgj�y`|Xsv�gr`hÆ¡¢y`y/ji|Rr/ji�g��rKsÀr/dg}�|`y�oÌc�¦G¥¸|Xsvhkj6¨×���
}��iy/jiy/r+ª��NjV¥¸}�|/jÉjts��Xdk�gsvyXs�¥=|Xsvhkjey`|Xsv�gr/hÆ¡§r/r`¡§}��E´Ì�(}�y/jey`d2svyÇs�� }��¢�¢¡§r/¡§}��k}v¥	y`dgj"r`dg}�|`yoÌc�¦�¥¸|Xsvhkj r¡§rÌ�§j r/r�r/ji��ji|/j
sv�g�;��|/}��2sv���§jÉy`d2sv�Às�� }��¢�¢¡§r/¡§}��k}v¥N�gsvyXs(¥¸|Xsvhkj r"¨=u��Æy/}K���v����}P�iy/jiy/rVªV´�cedgje|/j � ji¡¢��ji|Ç|/ji���¢¡§j r³É¡¢y`dÀsRÕÈc�¦�¥=|Xsvhkj
¡¼¥Ì¡¢yÉ¡§rÉ|/jts��#z6y/};|/j � ji¡¢��j�sv�g�xy`dgjR�Xd2sv���gji�^¡§rÉ|/j r/ji|`��j �x¥¸}�|Éy`dgjR�#u�|Xsvy`¡§}��½}v¥��2s��X«�jiy"y`|Xsv�gr`hÆ¡§r/r`¡§}��E´�Ñ¤dgji�Gy`dgj
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r/}�u�|/� j�|/j � ji¡¢��j rÇy`dgj�ÕÈc�¦0¹�¡¢yÇr`yXsv|`y/rÇy`|Xsv�gr`hÆ¡¢y`y`¡¢����¡¢y/rÌ¥=|Xsvhkj�¹P�Nji¡¢����r`u�|/jÉy`d2svyZy`dgj"�/d2sv���gji�0d2s�r��Nj ji�k|/j r/ji|`��j �
¥×}�|É¡¢y"�#u�|`¡¢���Æy`dgjRji��y`¡¢|/j�¥¸|Xsvhkj�y`|Xsv�gr`hÆ¡§r/r/¡§}��G�#u�|Xsvy`¡§}��E´ÇÅ(�¢�N}�y`dgji|(r`yXsvy`¡§}��grÉ¡¢�6y`dgj NÉs�r`¡§��¦�ji|`�P¡§� j�¦�jiy�¨ N"¦�¦�ª
u��N�gsvy/jKy`dgji¡¢|��(jiyC³Z}�|`«aÅ(�¢�§}��tsvy`¡§}�� T�j �iy/}�|/r;¨¸�(ÅWT�r+ªÈ³Édgji�gji��ji|�y`dgjizxdgjtsv|�sÀo�c�¦0¹0smÕÈc�¦G}�|�sÆ�gsvyXsÆ¥=|Xsvhkj�´
cedgj(}t��ji|`dgjts��Á}v¥OrXji�g�#¡¢����oÌc�¦�Ù�ÕÈc�¦;¥¸|Xsvhkj r��Nj � }�hkj rÈ� }��gr`¡§��ji|Xsv���§j�³Édgji�Á�gsvyXs�¥¸|Xsvhkj"r`¡¢Ótj rÈsv|/j�r`hÀsv�¢�Í¹�y`d�ugr
y`dgjÁ�/d2sv���gji�É¡§r�ugr/j �Ër`u��#Ã£}���y`¡¢hÀsv�¢�¢z�´¶µA}�|/j }]��ji|t¹��ji|`z$��sv|`��jÀ¥=|Xsvhkj r�hÀs z�|/j �#ug� jmy`|Xsv�gr/hÆ¡§r/r`¡§}��Ë|/ji�¢¡�sv��¡¢�¢¡¢y£z�¹
j�´ �g´xsv�$u��g� }�|`|/j �iyXsv���§j6ji|`|/}�|�¡¢�Ës6��sv|`��jÆ¥¸|Xsvhkjk³es�r`y/j r�hk}�|/jÀ�2sv�g�#³É¡§�#y`dËsv�g��y`|Xsv�gr`hÆ¡§r/r`¡§}��©y`¡¢hkjky`d2sv�Ësv�
ji|`|/}�|Z¡¢�msRr`dg}�|`y/ji|Ç¥=|Xsvhkj�´Ç¦�}�sv�g}�y`dgji|È}���y`¡¢hÆ¡¢Ó]svy`¡§}��m�2sv|Xsvhkjiy/ji|e}v¥N¥=|Xsv��hkji�PyXsvy`¡§}����Éy`d�|/j r`dg}��§�Á¡§r�ugr/j �O´Ìced2svy
hkjtsv�grt¹Z³Édgji� �gsvyXs½¥¸|Xsvhkjxr`¡¢Ótj6¡§rÆ��sv|`��ji|Ày`d2sv�Äy`d�¡§rÆy`d�|/j r`dg}��§�O¹Zy`dgjG�gsvyXsA¥¸|Xsvhkjx³É¡¢�¢�É�0j6�2sv|`y`¡¢y`¡§}��gj � ¡¢��y/}
r/ji��ji|Xsv��r`hÀsv�¢�§ji|�µ½Å�ÕÒ�§ji��ji�N¥=|Xsvhkj r]´

Source

Destination

Other

DIFS
Time

(Tx)

Data

ACK

NAV

Contention Window

Backoff

DIFS

SIFS

Defer access = NAV+DIFS

(Rx)

CW

Ô�¡¢��u�|/j�� �!Nes�r/¡§�RºRÕÈÔ ÕÉ¦�µ½ÅRÙ�ÕÈÅ

Source

Destination

Other

DIFS Time

(Tx)

SIFS

RTS

CTS

SIFS

Data

SIFS

ACK

DIFS

NAV (RTS)

NAV (CTS)

NAV (data)

Defer access

CW

Backoff

(Rx)

Ô�¡¢��u�|/j�� �o�c�¦�Ù�ÕÈc�¦as�� � j r/r"r/�Xdgjihkj

��� � �W�	��
��.� �" � ����� ���)�"$#%�&�� "P�$�)"!*+�&�� "
ce¡¢hkjVÃÍ�N}�u��g��j �À�gsvyXs�r`ug�XdÀs�rÌ��}�¡§� j�¹Psvug�#¡§}R}�|��¡§��j }�¡§rr`u����N}�|`y/j �;¡¢�Æy`dgj Ï ���#´¢l�lÉµAÅ�ÕËr`�Nj �i¡¼Ø2�tsvy`¡§}��ky`d�|/}�u���d
y`dgjA{ZÕÈÔ-}���y`¡§}��2sv�"¥¸u��g�iy`¡§}��E´¤°C�Ä{ZÕÈÔ-hk}���j�¹ÉsÊr`¡¢�����§jGÅ�{�� }��Py`|/}��§rÀy`dgjar`yXsvy`¡§}��grky/}�s�� � j rXrky`dgjxhkj �#¡�s#´
°£¥�s N"¦�¦Ä¡§rmr/jiyÁu�� ³É¡¢y`d4{ZÕÈÔ�Ã£ji�2sv���§j �O¹(y`dgjayC³Z}¬s�� � j r/rmhkjiy`dg}P��rÊ¨¸ºKÕÈÔ²sv�g�Ò{ZÕÈÔ�ªÀsv�¢y/ji|`�2svy/j�¹�³É¡¢y`d4s
ÕÈ}��Py/ji��y`¡§}��#Ã£Ô�|/j jm{�ji|`¡§}��Ë¨ÍÕÈÔÌ{ZªÉ¥×}��¢�§}t³Zj �½�PzAsmÕÈ}��Py/ji��y`¡§}���{�ji|`¡§}P�·¨ÍÕÈ{ZªV¹Nr/j j�Ô�¡¢��u�|/j��g´"º�u�|`¡¢���6y`dgj�{ZÕÈÔ
hk}���j�¹^y`dgjm{�}�¡¢�PyÆÕÈ}�}�|/�#¡¢�2svy/}�|Á¨¸{ÈÕÉª�hÀsv¡¢��yXsv¡¢�grÆs6�¢¡§r/y�}v¥È|/ji��¡§r/y/ji|/j ��r`yXsvy`¡§}��gr;sv�g�Ê�N}��¢�§r�jts��/dËr`yXsvy`¡§}���}��gj
�Pz6}��gj�s�� � }�|/�#¡¢���my/}Æy`dgjK�¢¡§r`yt´���}kr`yXsvy`¡§}��G¡§r�sv�¢�§}]³Zj �Ay/}Æy`|Xsv�gr`hÆ¡¢y(u����§j r/rÉ¡¢y"¡§rÉ�N}��¢�§j �O¹	sv�g�ar`yXsvy`¡§}��gr"|/j � ji¡¢��j
�gsvyXsm¥¸|/}�h y`dgj;Å�{�}����¢za³Édgji�¶y`dgjiz½sv|/j��N}��¢�§j �O´�¦P¡¢�g� j;{ZÕÈÔÒ��¡¢��j rRji��ji|`zAr`yXsvy`¡§}��$sÀy`u�|`�Êy/}Áy`|Xsv�gr`hÆ¡¢y�¡¢�Ês
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��|/j ��jiy/ji|`hÆ¡¢�gj �Ê}�|/��ji|t¹NskhÀsUw#¡¢h�u�h ��svy/ji�g�izG¡§r(�0}�u��g��j �O´(â(}]³Zji��ji|t¹O{ZÕÈÔÄ¡§r��g}�y�r/�tsv��sv���§j�´�Å8r`¡¢�����§j;s�� � j r/r
�N}�¡¢��yÈ��}�hÆ¡¢�2svy/j resv�g�m� }���y`|/}��§rZhkj �#¡¢u�hás�� � j rXrt¹Psv�g�À¡¢yÇh�ugr/yÇ�N}��¢�	sv�¢�2y`dgj(r`yXsvy`¡§}��grt¹�³Éd�¡§�XdÁ�tsv�m�0j"¡¢�gjV»Nj �iy`¡¢��j
¡¢�¶��sv|`��j;�gjiy£³È}�|`«�r]´�µ½}�|/j }t��ji|t¹^sv�¢�Ìy`dgj�y`|XsU¿À�;h�ugr`yR��}Áy`d�|/}�u���dÊy`dgj;Å�{�¹0³Éd�¡§�/dÊ³es�r`y/j rRh�ug�/dÊ�2sv�g�#³É¡§�#y`dE´
¦�}�¹Oy`dgj;{ZÕÈÔÒ¡§rR��jVØg�gj �$s�rKsv�Ê}���y`¡§}��2sv���tsv�2sv��¡¢�¢¡¢y£z�¹�³Éd�¡§�/dÊ�gj j ��r�sm{ÈÕ�y/}6¡¢��¡¢y`¡�svy/jksv�g�Ê� }��Py`|/}��y`dgjÀÕÈÔÌ{�´
cedgj;{ZÕ Øg|/r`y�r/ji�gr/j r�y`dgj;�/d2sv���gji�Ì¥×}�|KsÀ{Ç°CÔ�¦a¡¢��y/ji|`��sv��¨¸{ZÕÈÔÒ°£�Py/ji|/Ô�|Xsvhkjm¦P�2s�� j]ª�sv�g�½y`dgji�¶r/yXsv|`y/rKsÁÕÈÔÌ{
�PzG��|/}�s����ts�r`y`¡¢���Gsk�Njts�� }��¶r`¡¢���2sv�Í´(��}�y/j�y`d2svy�{�°±Ô�¦x¡§r�r`dg}�|`y/ji|�y`d2sv�Êº�°±Ô�¦0¹g³Éd�¡§�XdÊsv�¢�§}]³"r�y`dgj�Å�{Òy/}k��sv¡¢�
y`dgjÆ� }��Py`|/}��Ì¥=|/}�h�ºKÕÈÔ hk}���jÆsv�g�½�g}ÁºKÕÈÔÒr`yXsvy`¡§}��grKsv|/jÆsv���§j;y/}Á¡¢��y/ji|`|`u���yKy`dgj;}��Nji|Xsvy`¡§}��$}v¥Z{ZÕÈÔÒhk}P��j�´
Å(�¢�Ér`yXsvy`¡§}��grks����ÄÕÈÔ�{�hÀsUw#�#u�|Xsvy`¡§}�� ¨=y`dgjÁhÀsUw#¡¢h�u�h �N}�r/r`¡¢���§jÁ�#u�|Xsvy`¡§}��Ä}v¥�y`dgjGÕÈ}���y/ji�Py`¡§}�� Ô�|/j jx{�ji|`¡§}P�2ª
y/}Ay`dgji¡¢|�}]³É�Ë��ÅWT�rt¹�³Éd�¡§�/d·��|/ji��ji��y/r�y`dgjihkr/ji�¢��j r�yXsv«�¡¢���½� }��Py`|/}��e}v¥"hkj �#¡¢u�h �#u�|`¡¢���$ÕÈÔÌ{�´Ì¾^svy/ji|t¹�s��iy`¡¢��j
ugr/ji|/rk³É¡¢y`d¬y`¡¢hkjVÃÍ�0}�u��g��j �¬�2s��X«�jiyÀr`y`|/jtsvhkrÀsv|/j6�Nji|`¡§}��#¡§�tsv�¢�¢z��N}��¢�§j �·��zËy`dgjx{ZÕ�´cedgjx{ZÕ �tsv�¬y/ji|`hÆ¡¢�2svy/j
y`dgjÆÕÈÔÌ{�svy�sv��zAy`¡¢hkj��PzGy`|Xsv�gr`hÆ¡¢y`y`¡¢���GsmÕÈÔ�Ã£ji�g�½�2s��/«�jiyt¹N³Éd�¡§�XdÊ}P� �iu�|/r�¥=|/j ÖPugji��y`�¢zA³Édgji�Ay`dgj��gjiy£³È}�|`«a¡§r
�¢¡¢��dPy`�¢zx�§}�s���j �O´ÇÑÒdgji�As;y/ji|`hÆ¡¢�2sv�Í®¯r(y`u�|`�G¡¢�Gy`dgjR�N}��¢�¢¡¢���À�¢¡§r/y"� }�hkj rt¹gy`dgjK{ÈÕ4r/ji�g��r(sÆ��u#»Nji|/j �G�gsvyXsÆ�2s��/«�jiy
y/}m¡¢yt¹2��¡¢����z��2s��/«�j �½³É¡¢y`dÊsÁÕÈÔ�Ã£{�}��¢�}�|�sv�¶Å�ÕML ¥×}�|�y`dgj���|/ji�P¡§}�ugr�y`|Xsv�gr`hÆ¡§rXr`¡§}��E´�cedgj�|/j � ji¡¢��ji|�rXji�g��r��2s��X«
sv�$Å�ÕML }�|Ksv��z½��u#»Oji|/j �Ê�gsvyXsÀ��¡¢����z��2s��/«�j ��³É¡¢y`d$sv�$Å�ÕMLÐsU¥=y/ji|Ksx¦�°CÔ�¦a¡¢��y/ji|`��sv�Í´;�(}�y/j�y`d2svy�sv�¢hk}�r`y�sv�¢�
�2s��X«�jiy�y`|Xsv�gr`hÆ¡§r/r/¡§}��gr(sv|/jRr/ji�2sv|Xsvy/j �a��zG¦�°CÔ�¦ÁjVw�� ji��yÉ¥¸}�|"}��gj�r/� ji�2sv|`¡§} �³Édgji�Gy`dgjR�N}��¢�§j �Gr`yXsvy`¡§}��A��}Pj rÉ�g}�y
|/j r`�N}��g�Áy`dgj�{ZÕ�®¯re�0}��¢�N³É¡¢y`d�¡¢�6y`dgjK¦�°CÔ�¦À�Nji|`¡§}P�O¹�y`dgj�{ZÕ¤y`|Xsv�gr`hÆ¡¢y/re¡¢y/rÈ�gjVw�ye�2s��X«�jiy�sU¥=y/ji|És�{�°CÔ�¦k¥¸|/}�h y`dgj
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¡¢�¶y`dgj�{ZÕÈÔ hk}���j�´R��}�|`hÀsv�¢�¢zA{ZÕÈÔ¤ugr/j r�sÀ|/}�u��g��ÃÍ|/}���¡¢�Ê�N}��¢�¢¡¢���Gsv�¢��}�|`¡¢y`d�hG¹N³Édgji|/j;jts��/d$r`yXsvy`¡§}��¶¡§r��0}��¢�§j �
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Busy

Medium
DCF

Contention-Free Period Contention Period

CFP repetition interval

Delay(due to a busy medium)

Foreshortened CFP

CF Period Contention Period

B=Beacon Frame

NAV

DCF

Variable Length
(per Superframe)

NAV
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r/ji�g�#¡¢����|Xsvy/jÉ¡§r"l�´D6���µA���grt´Ìcedgj"d�¡¢��dk��|`¡§}�|`¡¢yCzÀsv�����¢¡§�tsvy`¡§}��m}��Àr/yXsvy`¡§}��kÑÒcRl"|/j Ö�u�¡¢|/j rÈs�hÆ¡¢��¡¢hÀsv�2�2sv�g�#³É¡§�#y`d
}v¥Çl�´ ��µA���grt´º�u�|`¡¢����y`dgj�r/j � }��g�k�Nji|`¡§}�� 9
	 F�� H�H��I����5H� NÍ¹2sK�§}t³Ò��|`¡§}�|`¡¢y£zÀr`yXsvy`¡§}��mÑÒc"��r`yXsv|`y/rZy`|Xsv�gr`hÆ¡§r/r`¡§}��E´
cedgji�ky`dgjÈyC³Z}Kr`yXsvy`¡§}��gr�ÑÒcRl"sv�g�;Ñ4c"��r`d2sv|/jey`dgjehkj �#¡¢u�h�j ÖPu2sv�¢�¢z�r`¡¢�g� jey`dgji|/je¡§rÌ�g}Rr/ji|`��¡§� jÉ�#¡¼»Oji|/ji��y`¡�svy`¡§}��
hkj �Xd2sv��¡§r`h ¡¢�aºKÕÈÔËhk}���j�´�º�u�|`¡¢���ky`dgjRy`d�¡¢|/�x�Nji|`¡§}P� 9�	�F����5H�&I����5H�1NÍ¹Osv�g}�y`dgji|"�§}]³���|`¡§}�|`¡¢y£zGr/yXsvy`¡§}��GÑÒc"�
¡§rRsv�§r/}m}��E´�¦�}�¹0y`d�|/j j�r`yXsvy`¡§}��gr�d2s ��j�y/}mr`d2sv|/j�y`dgj��/d2sv���gji�Í¹Esv�g�½r`yXsvy`¡§}��AÑ4cRl��tsv�½}����¢zG��jiy��2sv�g�#³É¡§�#y`dÊ}v¥
sv�N}�u�y��5H�H��������R���� H�� ����6¨=�§}�r`¡¢���À¡¢y/r   }�¦G|/j Ö�u�¡¢|/jihkji�Py+ªV´�ced�¡§r�jVw��Nji|`¡¢hkji��y�r`dg}t³"r(y`d2svy��g}ky`d�|/}�u���d���u�y
�#¡¼»Oji|/ji��y`¡�svy`¡§}��$¡§r�r`u����N}�|`y/j �½¡¢�½ºKÕÈÔÄhk}���j�³Édgji�½y`dgji|/j�¡§rRsv�A¡¢�g�i|/jts�rXj�¡¢�½y`dgj���u�h��Nji|K}v¥Zr`yXsvy`¡§}��gr]´�¦P¡¢�g� j
sv�¢�0y`dgj(r/yXsvy`¡§}��grÈr/d2sv|/j�y`dgj(hkj �#¡¢u�há³É¡¢y`dmy`dgj�rXsvhkj(��|`¡§}�|`¡¢y`¡§j rt¹�³Zj��tsv���g}�yÈ��u2sv|Xsv�Py/j j�y`dgj   }�¦k|/j Ö�u�¡¢|/jihkji�Py/r
¥×}�|Éd�¡¢��d#ÃÍ��|`¡§}�|`¡¢y£zar/yXsvy`¡§}��E´�ÅeyÉy`dgjKrXsvhkjRy`¡¢hkj�¹2��ji��s z�¹�~ ¡¢y`y/ji|(sv�g�G�#|/}��G|Xsvy/j�¡¢�g�i|/jts�rXjK�#|XsvhÀsvy`¡§�tsv�¢�¢z�´
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<-------------------------------- WT1 ON ------------------------------------------------------------------------>

<------------------------------------------ WT2 ON -------------------------------->

<---------------------- WT3 ON ---------------------->
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Ô�¡¢��u�|/j�� ���}Ær/ji|`�P¡§� j��#¡¼»Nji|/ji�Py`¡�svy`¡§}��Ar`u����N}�|`y"¡¢�GºKÕÈÔ

��� � �W� ������  ��#%�&��'")� ��� �Q�	�
Å(�¢y`dg}�u���d½{ÈÕÈÔÄd2s�r"�Nj ji�A��j r/¡¢���gj �a�Pzxy`dgj�°±Î�Î�ÎÒÑ$}�|`«P¡¢��� ��|/}�u��Ay/}Àr`u����N}�|`y�y`¡¢hkjVÃÍ�N}�u��g��j �½h�u��¢y`¡¢hkj �#¡�s
sv�����¢¡§�tsvy`¡§}��grt¹2y`d�¡§r"hk}���j�d2s�rÉy`d�|/j jRhÀsv¡¢�G��|/}����§jihkr�³Éd�¡§�/dA�§jts���r"y/};�N}P}�|   }�¦Á�Nji| ¥×}�|`hÀsv�g� j B¢l�¹2�#¹6�¹2�v� E �

cedgj�Øg|/r/yZ��|/}����§jih ¡§rey`d2svye¡¢y/rÈ¡¢�gjV¿À�i¡§ji��y(sv�g�6� }�hÆ���§jVwx� ji��y`|Xsv�O�N}��¢�¢¡¢���Ær/�/dgjihkjR��jiy/ji|`¡§}�|Xsvy/j rÉy`dgj��Nji| ¥¸}�| Ã
hÀsv�g� j�}v¥{ÈÕÈÔ¬d�¡¢��d#ÃÍ��|`¡§}�|`¡¢y£zGy`|XsU¿À��³Édgji�Gy`dgjKy`|XsU¿À���§}�s��x¡¢�g�i|/jts�r/j r B � E£´Zµ½}�|/j }t��ji|t¹	¡¢�Gdg}�hkj��gjiy£³Z}�|`«�¡¢���g¹
r/}�hkjiy`¡¢hkj r"³Zje~ ugr`ye�gj j �x�#¡¢|/j �iy"� }�hÆh�u���¡§�tsvy`¡§}��gr��Njiy£³Zj ji�ay/ji�§ji�P¡§r`¡§}���¨¸c�TKªesv�g�x� }�hÆ��u�y/ji|"y/ji|`hÆ¡¢�2sv�§rt´!NZu�y
s�� � }�|/�#¡¢���;y/}�y`dgj(°±Î�Î�Î Ï ���#´¢l�l�r`yXsv�g�gsv|/� B¢l�E£¹�sv�¢�0y`dgj(� }�hÆh�u���¡§�tsvy`¡§}��grÉd2s ��j(y/}���}�y`d�|/}�u���dÁy`dgj(Å�{Ë¡¢�m{ZÕÈÔ
hk}���j�´�ced�¡§rÉhkj �Xd2sv��¡§r`h ��ji��|Xs���j r(y`dgj��2sv�g�#³É¡§�#y`da�Nji| ¥¸}�|`hÀsv�g� j�}v¥�Ñ4¾EÅ���´
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cedgjmr/j � }��g�Ê��|/}����§jih�}v¥e{ZÕÈÔ � }�hkj rR¥¸|/}�h�¡¢�g� }�hÆ�2svy`¡¢���§jm� }�}��0ji|Xsvy`¡§}��©�0jiyC³Zj ji�¬ÕÈ{ sv�g�©ÕÈÔÌ{ hk}P��j r
³Éd�¡§�XdÊ�§jts���r�y/}mu�����|/j �#¡§�iyXsv���§jk�0jts�� }��Ê��ji��s z#r BD6#¹N�v�8E£´RÅeyRc�sv|`��jiy�Nejts�� }��$cE|Xsv�gr/¡¢y`¡§}��$ce¡¢hkjG¨¸c NÈcÉc�ªV¹Ny`dgj
{�}�¡¢��yÀÕÈ}�}�|/�#¡¢�2svy/}�|x¨¸{ÈÕÉªKr/�Xdgj �#u��§j r�y`dgjm�Njts�� }��Ës�r�y`dgjk�gjVw#yK¥¸|XsvhkjÀy/}a�0jÀy`|Xsv�gr`hÆ¡¢y`y/j �O¹�sv�g�$y`dgjÀ�0jts�� }��
�tsv�Á�0j"y`|Xsv�gr`hÆ¡¢y`y/j �Á³Édgji�Ày`dgj(hkj �#¡¢u�h²d2s�rZ�0j ji�À¥¸}�u��g�À¡§�#�§jÉ¥×}�|Ç��|/jtsvy/ji|Èy`d2sv�Ás�{�°CÔ�¦k¡¢��y/ji|`��sv�Í´º�ji�0ji�g�#¡¢���
}��A³Édgjiy`dgji|(y`dgj�³É¡¢|/ji�§j r/r"hkj �#¡¢u�h ¡§r"¡§�#�§j�}�|���ugr`zGsv|/}�u��g�Gy`dgj�c NecÉcR¹gy`dgjK�Njts�� }��G¥¸|XsvhkjKhÀstzx�0j���ji��s z�j �
r/}�hkjiy`¡¢hkj r]´�cedgj;y`¡¢hkj�¥¸}�|�³Éd�¡§�XdÊy`dgj;�0jts�� }��½¥¸|Xsvhkj�d2s�r��Nj ji�Ê��ji��s z�j �O¹^¡Í´¯j�´¢¹Ny`dgj��#u�|Xsvy`¡§}���¡¢y�¡§r�r/ji�Py�sU¥=y/ji|
y`dgjÆc NecÉcR¹O��jV¥×ji|/r(y`dgj;y`|Xsv�gr/hÆ¡§r/r`¡§}��Ê}v¥Zy`¡¢hkjVÃÍ�N}�u��g��j �$µÊ¦�º9Q�rÆ¨¸µAÅ�Õ-¦�ji|`��¡§� j;ºRsvyXs4Q���¡¢y+ª�y`d2svyRd2s ��j;y/}
�Njk��ji�¢¡¢��ji|/j �©¡¢�$y`dgjÁÕÈÔÌ{ hk}P��j�´6°C�$y`dgjk�iu�|`|/ji��y Ï ���#´¢l�lk�§ji��s��iz$r/yXsv�g�gsv|/�O¹�r/yXsvy`¡§}��gr�sv|/jmsv�¢�§}]³Zj �©y/}ar`yXsv|`y
y`dgji¡¢|ey`|Xsv�gr`hÆ¡§r/r/¡§}��grÈji��ji�Á¡¼¥Ey`dgj�µ¶¦�ºRQ4y`|Xsv�gr`hÆ¡§rXr`¡§}��Á�tsv���g}�yÈØg��¡§r`dÁ�NjV¥¸}�|/j(y`dgj�u��N� }�hÆ¡¢���Æc NecÉc B¢l�E£´ced�¡§r
hÀstz½r/ji��ji|/ji�¢za|/j �#ug� j;y`dgj   }�¦a�Nji| ¥¸}�|`hÀsv�g� j;�Pza¡¢�Py`|/}P�#ug�i¡¢���xu�����|/j �#¡§�iyXsv���§jÆy`¡¢hkjÆ��ji��stz�r�¡¢�Êjts��Xd$ÕÈÔÌ{�´O°£�
y`dgj�³Z}�|/r`y��ts�r/j�¹gy`dgj�hÀsUw#¡¢h�u�h �0jts�� }��a¥=|Xsvhkj���ji��s z#r(}v¥Zsv|/}�u��g��� ���5< ;sv|/jK�N}�r/r`¡¢���§j�¡¢�a°CÎÇÎ�Î Ï ���#´¢l�lts#´"°£�
y`dgj�r`¡¢h�u���svy`¡§}��gr�}v¥�{ZÕÈÔ¬�Nji| ¥¸}�|`hkj �a¡¢� BD6�E£¹gy`dgj�s ��ji|Xsv��j��0jts�� }��a¥=|Xsvhkj���ji��s z#r(�tsv�A|/jts��/d½u��Gy/} ���5H�� �¹2r/j j
Ô�¡¢��u�|/j 6�´

cedgj�y`d�¡¢|/�G��|/}����§jih�}v¥�{ZÕÈÔ ¡§r"y`d2svy�y`|Xsv�gr`hÆ¡§r/r`¡§}��Ay`¡¢hkj�}v¥y`dgjK�N}��¢�§j �½r`yXsvy`¡§}��gr�¡§r�u���«P�g}]³É�E´�Å8r`yXsvy`¡§}��
y`d2svy�d2s�rK�Nj ji�$�0}��¢�§j �$��zÊy`dgjk{ZÕ-¡§r�sv�¢�§}t³Èj ��y/}Ar/ji�g��sÁ¥¸|XsvhkjÆy`d2svy�hÀs z¶�0jÆ¥=|Xsv��hkji�Py/j ��¡¢�Py/}Asx�#¡¼»Oji|/ji��y
�Pu�h��Nji|�}v¥�r`hÀsv�¢��¥¸|Xsvhkj rt´�Ô�u�|`y`dgji|`hk}�|/j�¹��#¡¼»Nji|/ji�Py^hk}��#u���svy`¡§}��;sv�g��� }P�#¡¢����rX�/dgjihkj rÌsv|/j�r`�Nj �i¡¼Ø2j �K¡¢� Ï ���#´¢l�lts#¹
r/}�y`dgjÈy`|Xsv�gr`hÆ¡§r/r/¡§}���y`¡¢hkjÉ}v¥	y`dgjÈµÊ¦�ºRQ �tsv�Æ�/d2sv����j"sv�g�;¡§r��g}�yÌu��g��ji|y`dgje� }���y`|/}��2}v¥	y`dgjÈ{ÈÕ�´�ced�¡§rÌ��|/ji��ji��y/r
y`dgjK{ÈÕÒy/};��|/}t��¡§��j   }�¦Á��u2sv|Xsv�Py/j j r�y/}Æ}�y`dgji|(r`yXsvy`¡§}��gr"y`d2svy(sv|/j��N}��¢�§j �G�#u�|`¡¢���ky`dgjK|/jihÀsv¡¢��¡¢���6ÕÈÔÌ{�´

¦Pug�Xd   }�¦Æ��|/}����§jihkrÈ¥×}�|È�0}�y`d6ºKÕÈÔ©sv�g�6{ZÕÈÔ$�§j �Áy/};sK��sv|`��j��Pu�h��Nji|e}v¥�|/j r/jtsv|/�/dGs��iy`¡¢��¡¢y`¡§j rey/}�ji��d2sv�g� j
jV»O}�|`y/rÉ¥×}�| Ï ���#´¢l�lKµ½Å�Õ8¨×s�r��#¡§r/�iugr/rXj �6¡¢�A¦�j �iy`¡§}��a�PªV´

Ô�¡¢��u�|/j 6&�cedgjK��|/}����§jih }v¥�u�����|/j �#¡§�iyXsv���§j��Njts�� }��a��ji��s zÁ¥×}�|"�#¡¼»Nji|/ji�Py Ï ���#´¢l�ltsÆ{�âA@ÇrCBD6 E

� ����� ���������������������4�	�N���������� �"! %"&('�)+*"* ��5 �

��}�|`hÀsv�¢�¢z�¹#y`dgj(°±{Ë��s z�ji|"s�r/r`u�hkj rÈy`d2svyÉs�¾^Å(��rX�tsv|/� ji�¢zÀ�#|/}��gre}�|È��ji��stz�re�2s��X«�jiy/rt´   }�¦k¡§r/r`ugj rZ¡¢�m³É¡¢|/j �6Îy`d#Ã
ji|`�gjiy�¨¸j�´ �g´ Ï ���#´ ��ªÌd2s ��j"�Nj ji�k�gji���§j �iy/j �m�#ugjÉy/}�y`dgjÉ|/ji��svy`¡¢��j�jts�rXje³É¡¢y`dÀ³Éd�¡§�/dÀy`dgjÉ��d�z#r`¡§�tsv�2��stz�ji|��2sv�g�#³É¡§�#y`d
d2s�rÈ¡¢hÆ��|/}t��j �Ê¨ l �����grÈ¡§rZ�g}t³�sK� }�hÆhk}��6�¢¡¢��«kr`�Nj j �À�Njiy£³Èj ji�xr`³É¡¢y/�/dgj rÈ¡¢�mji�Py/ji|`��|`¡§r/j�¾EÅ��(rZ³Éd�¡¢�§j�lt� �����gr
Ï ���#´ ��s�j B �#l3EO³É¡¢�¢�Esv���Njtsv|"r/}P}��	ªV´â�}t³Èji��ji|É¡¢�xÑÒ¾^Å(��rt¹Py`dgjR�/d2sv�¢�§ji����j r"}v¥�y`dgj(³É¡¢|/ji�§j rXrÉ�/d2sv���gji�EhÀsv«�j���dPz�r Ã
¡§�tsv�N��s z�ji|"�gsvyXs�|Xsvy/j�¡¢hÆ��|/}t��jihkji�Py/r"hk}�|/j��#¡¼¿À�iu��¢yey/}Æs��/d�¡§ji��j�´�°±Î�Î�Î Ï ���#´¢l�l�Ñ4¾EÅ���¡§re}�|`¡¢��¡¢�2sv�¢�¢zm��j r`¡¢���gj �
¥×}�|��0j r`y Ã£jV»O}�|`y�r/ji|`�P¡§� j r]´Rcedgj���dPz�r/¡§�tsv����stz�ji|t®¯rKji|`|/}�|�|Xsvy/j�¡§r(hk}�|/j�y`d2sv�Êy`d�|/j j;}�|/��ji|/rR}v¥ÇhÀsv����¡¢y`ug��j;��sv|`��ji|
y`d2sv�Gy`d2svy(}v¥�³É¡¢|/j �A¾EÅ(�á¨ Ï ���#´ ��ªV´Çâ(¡¢��dG� }��¢�¢¡§r`¡§}��G|Xsvy/j�sv�g�6¥=|/j ÖPugji��y�|/jiy`|Xsv�gr`hÆ¡§r/r`¡§}��gr(�tsvugr/jRu�����|/j �#¡§�iyXsv���§j
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��ji��stz�rÁsv�g�¶~±¡¢y`y/ji|/r]¹Ç³Éd�¡§�Xd ��ji��|Xs���jGy`dgjxÖPu2sv�¢¡¢y£z¬}v¥�|/jtsv�¼ÃÍy`¡¢hkjG��}�¡§� jasv�g�¬��¡§��j }¶y`|Xsv�gr`hÆ¡§r/r/¡§}��E´ÄÎ��d2sv�g� j �
  }�¦�ÃCst³Èsv|/jÁ� }P}�|/�#¡¢�2svy`¡§}��Ë�tsv�$|/j �#ug� jk}t��ji|`dgjts��O¹���|`¡§}�|`¡¢y`¡¢ÓtjÆ¥¸|Xsvhkj rt¹�sv�g�¶��|/ji��ji��y�� }��¢�¢¡§r/¡§}��grKy/}6hkj jiy���ji��stz
sv�g�;~ ¡¢y`y/ji|"|/j ÖPu�¡¢|/jihkji��y/r(¡¢�xhk}���¡¢�§jKji����¡¢|/}���hkji��yt´

ÕZu�|`|/ji�Py`�¢z�¹Ny`dgji|/j�sv|/j�y£³È}mhÀsv¡¢�¶sv|/�/d�¡¢y/j �iy`u�|Xsv�Çsv����|/}�s��Xdgj r�y/}ms����   }�¦xr`u����N}�|`y�¡¢�½y`dgj�°C��y/ji|`�gjiy,�É°C��y/jVÃ
��|Xsvy/j �G¦�ji|`��¡§� j r�¨¸°C��y+¦�ji|`�gª4B � � EOsv�g�Áº�¡¼»Nji|/ji�Py`¡�svy/j �a¦�ji|`�P¡§� j rR¨¸º�¡¼»^¦�ji|`��ªAB ���=E£´Ì°£�Py+¦�ji|`�k��|/}t��¡§��j rÈØg�gjVÃÍ��|Xsv¡¢�gj �
r/ji|`��¡§� j(��u2sv|Xsv��y/j j rey/}�¡¢�g�#¡¢�P¡§�#u2sv� �2}t³"r]´°£yÈ|/j Ö�u�¡¢|/j res�hk}P�#u��§j(¡¢�Áji��ji|`zÀdg}��Á°±{Ë|/}�u�y/ji|Ésv�§}�����y`dgj(�2svy`dmy`d2svy
|/j r/ji|`��j r�|/j r/}�u�|/� j r�¥×}�|(jts��XdÊr/j r/r`¡§}��E´(â(}]³Zji��ji|t¹E°C��y+¦�ji|`�G¡§r(�g}�y�³É¡§��ji�¢za��ji���§}tz�j �¶r`¡¢�g� j�¡¢y/r�|/j Ö�u�¡¢|/jihkji�Py/rR}v¥
r/jiy`y`¡¢���¶r`yXsvy/j r�¡¢�·sv�¢�È|/}�u�y/ji|/rÆsv�§}����¶sG�2svy`d©¡§r��g}�y;r/�tsv��sv���§j�´ �(�Ëy`dgjm� }��Py`|Xsv|`z�¹�º�¡¼»E¦�ji|`�$}����¢z���|/}t��¡§��j r;s
¥¸|Xsvhkji³Z}�|`«·}v»Nji|`¡¢���¶� }�sv|/r/jVÃÍ��|Xsv¡¢�gj �¬� }��Py`|/}��§r;y/}¶sv����|/ji��svy/j rÆ}v¥ �2}t³"rt´¶º�¡¼»E¦�ji|`�Ësvy`y/jihÆ��y/r;y/}½s����#|/j r/r;y`dgj
r/�tsv�¢¡¢���¶¡§r/r/ugj r�s�r/rX}P�i¡�svy/j �©³É¡¢y`dË°C��y+¦�ji|`�©��z$|/j ÖPu�¡¢|`¡¢���¶r`yXsvy/jÁst³Èsv|/ji�gj r/rÀ}����¢z©svy�y`dgjÁj �#��jÁ}v¥(º�¡¼»E¦�ji|`����}vÃ
hÀsv¡¢�grt´ÌÅey�y`dgjZj �#��j�¹��2s��X«�jiy/rÇsv|/jÈ�i��s�r/r`¡¼Ø2j ��¡¢��y/} �2}t³"rt¹�sv�g��y`dgj��2}t³"r�sv|/jÈ� }��g�#¡¢y`¡§}��gj �G¨=hÀsv|`«�j �O¹��N}��¢¡§� j ��sv�g�
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� � � %�� B �gl3E � �(�gj(��|/}����§jih }v¥^y`dgj��2s�r/¡§�(Î�ºKÕÈÔËs���ÃÍdg}P�(hk}P��j(¡§rÈy`d2svyZy`dgj(��sv�¢ugj rÈ}v¥ JUL  � � ¹3JUL ����sv�g� �2s��/«�}v»4¥=u��g�iy`¡§}��Ò}v¥�jts��Xd¤ÖPugjiugjasv|/jar/yXsvy`¡§�asv�g�Ä�tsv���g}�yÀyXsv«�jG¡¢��y/}©s�� � }�u��Pym�#z��2svhÆ¡§�i¡¢y£zÄ}v¥R³É¡¢|/ji�§j r/r
�Xd2sv���gji��� }��g�#¡¢y`¡§}��gr B � E£´�°C�¬Å(ÎÇºRÕÈÔá¨¸ÅÉ�gsv��y`¡¢��jGÎ�ºKÕÈÔ�ª�r/�/dgjihkj�¹Z|/ji��svy`¡¢��j6��|`¡§}�|`¡¢y`¡§j rÀsv|/jÁ��|/}t��¡§r`¡§}��gj �¬�Pz
s��v~ ugr`y`¡¢���6y`dgj�r/¡¢Ótj�}v¥�y`dgj;� }���y/ji�Py`¡§}��Ê³É¡¢�g��}t³ }v¥Çjts��Xd½y`|XsU¿À�;�i��s�r/r(yXsv«�¡¢���Á¡¢�Py/}xs�� � }�u���y��0}�y`dÊsv�����¢¡§�tsvy`¡§}��
|/j ÖPu�¡¢|/jihkji��y/rKsv�g�A�gjiy£³È}�|`«½� }��g�#¡¢y`¡§}��grt´�Å�¥=y/ji|�jts��/dÊr`ug� � j r/r ¥¸u��^y`|Xsv�gr/hÆ¡§r/r`¡§}��E¹NÅ(ÎÇºRÕÈÔ¤��}Pj r(�g}�y�|/j r/jiy(y`dgj
� }��Py/ji��y`¡§}��Ò³É¡¢�g��}t³ y/}�JUL  � �0´Ë°C�gr`y/jts��O¹Zy`dgjGr/�XdgjihkjxyXsv«�j rÆ¡¢��y/}©s�� � }�u���yÀy`dgjxj r/y`¡¢hÀsvy/j � � }��¢�¢¡§r`¡§}��¬|Xsvy/j
¡¢� jts��Xd¤r`yXsvy`¡§}�� �g}�y/j �¬��z 4 ���� ��� ´ÄÅ h�u��¢y`¡¢���¢¡§�tsvy/}�|Á¥×s��iy/}�|Æ¥×}�|kjts��/dÒ�i��s�r/r :�¡§rÆ¡¢��y`|/}��#ug� j �Ä�Pz � � ��F :�N A
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7 ���� � ´(cedgji�E¹	y`dgj�� }���y/ji�Py`¡§}��Ê³É¡¢�g��}t³
¡§rÈu��N�gsvy/j �6s�rÇ¥×}��¢�§}t³"r,�!JUL�� � ��F : N@A <W-&X ��JML  � �@F : N I � ��F : N � JML � � � �X´ÌÅ"¥¸y/ji|Èjts��Xdx� }��¢�¢¡§r`¡§}��E¹gsK�Nji|/r`¡§r`y/ji�g� j
¥Ís��iy/}�| ����F : NÇ¡§r�¡¢��y`|/}��#ug� j �Ë¡¢�©Å�Î�ºKÕÈÔ4¥×}�|K¥¸u�|`y`dgji|��#¡¼»Oji|/ji��y`¡�svy`¡§}��E´½{�ji| ¥×}�|`hÀsv�g� j6� }�hÆ�2sv|`¡§r/}��gr��0jiyC³Zj ji�
Å�Î�ºKÕÈÔ�sv�g� Ï ���#´¢l�l jAÎ�ºKÕÈÔ-r/�/dgjihkjAr`dg}t³ y`d2svyÀÅ(ÎÇºRÕÈÔ-}�u�y`�Nji| ¥×}�|`hkrÀy`dgjGÎÇºRÕÈÔe¹�j r/�0j �i¡�sv�¢�¢zÄsvykd�¡¢��d
y`|XsU¿À���§}�s��G� }��g�#¡¢y`¡§}��gr,�ÈÅ(Î�ºKÕÈÔ·¡¢�g�i|/jts�r/j r�y`dgjRhkj �#¡¢u�h u�y`¡¢�¢¡¢Ó]svy`¡§}��½|Xsvy`¡§}Àsv�g�a|/j �#ug� j r"hk}�|/jKy`d2sv� � �
	á}v¥
y`dgjÁ� }��¢�¢¡§r`¡§}��·|Xsvy/j�´GÑÒd�¡¢�§jÁs��Xd�¡§ji�P¡¢���Ê��ji��stz��#¡¼»Nji|/ji�Py`¡�svy`¡§}��E¹�y`dgjÁ}t��ji|Xsv�¢�e��}�}P�#��u�y;}���yXsv¡¢�gj �Ë¡§r�u��Ëy/}A� � 	
d�¡¢��dgji|(y`d2sv�GÎ�ºKÕÈÔÈ´

¨¸ºKª   ugjiugjVÃÍ�2s�rXj �ar/ji|`��¡§� jR�#¡¼»Nji|/ji�Py`¡�svy`¡§}��Augr/¡¢���k{ZÕÈÔ
âRÕÈÔ B ��¹Nl Ï E �â�ÕÈÔ4¨¸â�z���|`¡§�GÕÈ}P}�|/�#¡¢�2svy`¡§}��AÔ�u��g�iy`¡§}��	ªÈ¡§r"s�Ö�ugjiugjVÃÍ�2s�rXj �xr/ji|`�P¡§� j��#¡¼»Oji|/ji��y`¡�svy`¡§}��½r/�/dgjihkj

ugr`¡¢���·�N}�y`d�{ZÕÈÔ sv�g�4ºKÕÈÔ ji��d2sv�g� jihkji��y/rt¹�³Éd�¡§�/d�¡§rÁ��|/}��N}�r/j �Ò��zÒ°CÎ�ÎÇÎ Ï ���#´¢l�l j½³Z}�|`«�¡¢���¬��|/}�u��E´ °£y
� }�h���¡¢�gj r�y`dgjKs��#��sv��yXsv��j r�}v¥��N}�y`dG�#¡§r`y`|`¡¢��u�y/j �G� }��Py/ji��y`¡§}��Ês�� � j r/r�¨¸Î�ºKÕÈÔ�ªÉsv�g�G� ji�Py`|Xsv�¢¡¢Ótj �G�N}��¢�¢¡¢���ms�� � j r/r
¨¸{ZÕÈÔ�ªkhkjiy`dg}P��r]´�â�ÕÈÔ ugr/j r   }�¦¤s�� � j r/rk�N}�¡¢��yÊ¨   Å�{ZªÀs�rÁsÊy`|XsU¿À�½�#¡¢|/j �iy/}�|À¥×}�|m�#¡¼»Oji|/ji��yxÖPugjiugj rmsv�g�
� }�}��0ji|Xsvy/j�³É¡¢y`dx�#¡§r`y`|`¡¢��u�y/j �6Î�ºKÕÈÔe´#cedgj   Å�{Ëugr/j rÉsK�N}��¢�¢¡¢���;y/j �/d���¡§ÖPugjKs�rÈy`dgj�y`|XsU¿À��� }���y`|/}��Ohkj �Xd2sv��¡§r`h
sv�g�mj r`yXsv���¢¡§r`dgj rZsR�0}��¢�¢¡¢������|`¡§}�|`¡¢y£zÆ�2s�r/j �m}��k³Éd2svyÇy`dgj   }�¦���|`¡§}�|`¡¢y£zÀr/dg}�u��§�Æ�0j�´ÌâRÕÈÔ¶¡§rÇ�#¡§r/�iugrXr/j �Æ¡¢�À��jiyXsv¡¢�
¡¢�½¦�j �iy`¡§}�� � ´

�$� � ���&��� � *3�'" ���&� � �!#6�?��� ��" �$#6"!*3� �T�G"'� �5*��$� �T�G�
°C�©�2sv|Xsv�¢�§ji�Í¹   }�¦$ji��d2sv�g� jihkji�PyÀ�tsv�·sv�§rX}a�NjÀ}���yXsv¡¢�gj �·�Pz�ji|`|/}�|�� }��Py`|/}��"ji��d2sv�g� jihkji��y/rt´Ê°C��y`dgj6°C��y/ji|`�gjiy
sv|/�Xd�¡¢y/j �iy`u�|/j�¹Çy`dgj6ji�g��ÃÍy/}vÃ£ji�g�¬|/ji�¢¡�sv��¡¢�¢¡¢yCzËr`dg}�u��§�Ë�Njmji�Py`¡¢|/ji�¢z���|/}]�P¡§��j �·�Pz�y`dgj6ji�g�Ë�g}P��j rt´Êcedgj6°C��y/ji|`�gjiy
hÀstzA}�� �ts�r`¡§}��2sv�¢�¢z½�#|/}��E¹O� }�|`|`u���yt¹O�#u����¢¡§�tsvy/jÆ}�|�|/j }�|/��ji|R�2s��X«�jiy/rt´�¦�}�¹Ny`dgj�y`|Xsv�gr`�N}�|`y���|/}�y/}�� }���¨¸j�´ �g´¢¹Oc�ÕÈ{Zª
}�|ey`dgjRsv�����¢¡§�tsvy`¡§}��x¡¢y/r/ji�¼¥È¨¸j�´ �g´¢¹#¡¼¥WQ�º�{Ë¡§rZugrXj �6s�rÈy`dgj�y`|Xsv�gr`�N}�|`ye��|/}�y/}P� }��HªÇh�ugr/yÈ|/j � }]��ji|e¥=|/}�háy`dgj r/j�ji|`|/}�|/r
}��·sv�©ji�g��ÃÍy/}vÃ£ji�g�©�2s�r`¡§rt´6Î|`|/}�|�|/j � }]��ji|`z$¡¢�$y`dgjmr`u����gjiy£³È}�|`«�¡§rÉ~ ugr`y`¡¼Ø2j �$}����¢zÊy/}ay`dgjkjVw#y/ji��y�y`d2svy�¡¢y��tsv�
ji��d2sv�g� jÁ}t��ji|Xsv�¢�e�Nji| ¥¸}�|`hÀsv�g� j�´Gâ�}t³Èji��ji|t¹r/}�hkjÀr/u����gjiy£³Z}�|`«#r��¢¡¢«�jÀ³É¡¢|/ji�§j rXr��¢¡¢��«#rK|/j ÖPu�¡¢|/jk�¢¡¢��«Ê��stz�ji|�ji|`|/}�|
|/j � }]��ji|`zÄhkj �/d2sv��¡§r`hkr6y/}©ji��d2sv�g� jay`dgja�0ji| ¥×}�|`hÀsv�g� j�¹Éy`dgj r/jAji��d2sv�g� jihkji��y/rxr`dg}�u��§� �0ja�¢¡¢��d�yC³Zji¡¢��d�yt´ Ôg}�|
jVwgsvhÆ���§j�¹g³É¡¢|/ji�§j r/r��¢¡¢��«�r��g}�|`hÀsv�¢�¢zx|/j Ö�u�¡¢|/jK�¢¡¢��«�ÃÍ��stz�ji|�ji|`|/}�|"|/j � }]��ji|`z�¨¸r`ug�/d¶s�r Ï ���#´ �Æ¾^¾�ÕÉª"sv�g�AµAÅ�ÕÇÃÍ�§ji��ji�
ji|`|/}�|�|/j � }]��ji|`z;¡¢�kr`u����gjiy£³È}�|`«0´���ji�gji|Xsv�¢�¢z�¹Py`dgji|/j"sv|/jey£³È}K�2s�r`¡§�É�tsvy/ji��}�|`¡§j rÇ}v¥Nji|`|/}�||/j � }]��ji|`zkr/�/dgjihkj r,��Å�o  
¨¸Å(u�y/}�hÀsvy`¡§��o(ji�0jtsvyÉ|/j   ugj r`y+ª B¢l, #¹ �#lVÃC���#¹ �76]ÃC� Ï Esv�g�GÔÌÎZÕ ¨¸Ôg}�|`³Èsv|/�AÎ|`|/}�|�ÕÈ}�|`|/j �iy`¡§}��	ª B ���#¹#���=E£´
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'1� 	*��� � �
�^� ß ���#���=� �ÁÛ / Û �#�k� Û " � Û � � � � � " �
Å�o   ¡§rKsv�¶ji|`|/}�|�� }���y`|/}�����|/}�y/}�� }��³Éd�¡§�/d$¡§r�hk}�r/y`�¢za¡¢hÆ���§jihkji��y/j �ËsvyR�0}�y`d¶�¢¡¢��«Êsv�g�¶y`|Xsv�gr`�N}�|`yR��s z�ji|/rt´�°£y
hÀstz¶�tsvugrXjksÁ��sv|`��jÆ��ji��s z¶³Édgji��sÁ�§}�yK}v¥Z|/jiy`|Xsv�gr`hÆ¡§rXr`¡§}��gr�sv|/j;¡¢�Py`|/}P�#ug� j �$}���s6r/�§}t³ �¢¡¢��«N´ NÈu�yK}��©smd�¡¢��d
r`�Nj j �¶�§}��tsv��Ñ4¾EÅ��²�Xd2sv���gji�Í¹Ey`dgj;|/}�u��g�¶y`|`¡¢�$��ji��stz½¡§r���ji|`z½r`hÀsv�¢�Í¹Er/}xÅ�o   ¡§rKsv�$jV¿À�i¡§ji��yKhkjiy`dg}��¶y/}6�0j
ugr/j �O´

¨¸ÅRª"¦Py/}��Asv�g�6Ñ�sv¡¢y(Å(o   ¨Í¦PÑ¤Ã£Å(o   ª�B ���=E
¦PÑ¤Ã£Å�o   ¡§r;y`dgj6r`¡¢hÆ���§j r/yÀsv�g�·s½hk}�|/jxjV¿À�i¡§ji�Pyky/j �/d���¡§ÖPugjÁ¥×}�|;�gsvyXs¶� }�hÆh�u���¡§�tsvy`¡§}��grt´¬Å ¦PÑ¤Ã£Å�o  

��|/}�y/}�� }��Çy`|Xsv�gr`hÆ¡¢y/r�s6r`¡¢�����§jÆ�2s��X«�jiy�sv�g�Êy`dgji�$³esv¡¢y/rK¥×}�|Ry`dgjÆ|/j r`�N}��gr/j�´kcedgjk|/j � ji¡¢��ji|�r/ji�g��r�sv�©ÅÉ�/«��g}t³É�¼Ã
j �#��jihkji�Py;¨¸Å�ÕML�ªe¥¸}�|"jts��Xda�2s��/«�jiy�� }�|`|/j �iy`�¢zx|/j � ji¡¢��j �O¹2}�|(sk�(ji��svy`¡¢��jKÅÉ�X«P�g}]³É�§j �#��jihkji��yÀ¨¸��Å�ÕML�ªÈ¡¢�a�ts�r/j
}v¥0�2s��/«�jiy��§}�r/r]´�°£¥2y`dgji|/je¡§r��g}�|/j r`�N}��gr/jÉsU¥=y/ji|�s(y`¡¢hkjÉ}�u�yt¹�y`dgjer/ji�g��ji||/jiy`|Xsv�gr`hÆ¡¢y/ry`dgje�2s��X«�jiyt´OQ��g��ji|�g}�|`hÀsv�
y`|Xsv�gr`hÆ¡§rXr`¡§}��E¹Ey`dgjkrXji�g��ji|R|/j � ji¡¢��j r�sv��Å�ÕML ¥×}�|Ry`dgjk�gsvyXsxsv�g�Êy`dgji��r/yXsv|`y/rRy`|Xsv�gr`hÆ¡§r/r`¡§}��$}v¥ey`dgj;¥×}��¢�§}t³É¡¢���
�gsvyXsÀ�2s��/«�jiyt´�cedgj�rXji�g��ji|(hÀstzGd2s ��j�y/}À³esv¡¢y�sm� }��gr`¡§��ji|Xsv���§j�y`¡¢hkjK¥×}�|�y`d�¡§r�|/j r`�N}��gr/j�´ÉÑÒd�¡¢�§j�¡¢y�¡§r(³Èsv¡¢y`¡¢���g¹
y`dgj"rXji�g��ji|¡§ru��2sv���§jÉy/}Rr/ji�g�Æ}�y`dgji|�2s��X«�jiyt´�°£��¥Ís��iyt¹�y`dgj"�iu�|`|/ji�PyÇµAÅ�Õ©hkj �Xd2sv��¡§r`h²}v¥N°CÎÇÎ�Î Ï ���#´¢l�lÉÑ4¾EÅ��
ugr/j r"y`d�¡§rÉ«P¡¢�g�a}v¥Ìji|`|/}�|�� }��Py`|/}���r`¡¢�g� j�¡¢y�¡§rÉhk}�|/jKjV¿À�i¡§ji��y�sv�g�xr`¡¢hÆ���§ji|"y`d2sv�aÔÌÎZÕ B � Ï ¹Ol�E£´

¨ N"ª"¦�ji�§j �iy`¡¢��j�o�ji�Njtsvy"Å(o   ¨Í¦�o"Ã£Å(o   ª�B �#l3E
Q(���¢¡¢«�ja¦PÑ¤Ã£Å(o   ¹Ì³Édgji�¬ugr`¡¢���©¦�o"Ã£Å(o   ¹��2s��/«�jiy/rÁsv|/j6y`|Xsv�gr`hÆ¡¢y`y/j �Ä� }���y`¡¢�Pug}�ugr`�¢z·��zËy`dgjxºRsvyXs¶¾O¡¢��«

ÕÈ}��Py`|/}��O¨¸º�¾�ÕÉªO��s z�ji|t´Ìcedgj�|/j � ji¡¢��ji|s��/«��g}t³É�§j �#��j rÌjts��Xd�r`ug� � j rXr ¥=u��¢�¢z�|/j � ji¡¢��j ���2s��/«�jiyt¹v�Njtsv|`¡¢���(y`dgjZr/j Ö�ugji�g� j
�Pu�h��Nji|�}v¥ey`dgjÆ�2s��/«�jiy��Nji¡¢���As��/«��g}t³É�§j �#��j �O´6°£¥Èy`dgjÀs��X«P�g}]³É�§j �#��hkji��yÆ¡§rR�g}�y�|/j � ji¡¢��j �Ê¥×}�|�s6�2s��/«�jiy;sU¥=y/ji|
y`dgjÆjVw#��¡¢|Xsvy`¡§}���}v¥esÁy`¡¢hkj }�u�yt¹Ey`dgj;�2s��/«�jiyK¡§r�|/jiy`|Xsv�gr`hÆ¡¢y`y/j �O´ �(�g� jmsÀ�2s��X«�jiyKd2s�r��Nj ji�Ê|/jiy`|Xsv�gr`hÆ¡¢y`y/j �O¹^y`dgj
r/ji�g��ji|�|/j r`u�hkj rKy`|Xsv�gr/hÆ¡§r/r`¡§}���}v¥É�2s��/«�jiy/r�¥¸|/}�h ³Édgji|/jk¡¢yK�§jV¥¸yK}v»¹^¡Í´¯j�´¢¹�¡¼¥�~�¡§rKy`dgjk�2s��/«�jiy�³É¡¢y`d$y`dgjÆ��sv|`��j r`y
r/j ÖPugji�g� jÁ��u�h��0ji|;y`d2svy;d2s�r��Nj ji�Ëy`|Xsv�gr`hÆ¡¢y`y/j �O¹��2s��X«�jiy�³É¡¢y`d·r/j ÖPugji�g� jÁ��u�h��Nji|�~���lm¡§r�y`|Xsv�gr`hÆ¡¢y`y/j �Ë�gjVw�y
¨×s�r/r/u�hÆ¡¢���ky`d2svyÉ�g}k}�y`dgji|Éy`¡¢hkji|/r"d2st��jKjVw#��¡¢|/j �6¡¢�xy`dgjRhkjtsv��y`¡¢hkj]ªV´Z�(}�y/j�y`d2svy"³É¡¢y`dA¦PÑ¤Ã£Å�o   hkj �Xd2sv��¡§r`hG¹
y`dgji|/j(¡§r�h�ug�/dÁ¡§�#�§j"y`¡¢hkj"y`d2svyZ¡§r�³es�r`y/j �Æ¥×}�|Ç³esv¡¢y`¡¢����y`dgj(r/j Ö�ugji�g� j �mÅ�ÕMLRrt´�Ñ¤dgji�my`dgj�¦�o"Ã£Å(o   ��|/}�y/}�� }��2¡§r
ugr/j �O¹2�2s��/«�jiy/rRsv|/j�� }��Py`¡¢��ug}�ugr`�¢zAy`|Xsv�gr`hÆ¡¢y`y/j �O¹	³Éd�¡§�/d¶ji�¢¡¢hÆ¡¢�2svy/j r(y`dgj�¡§�#�§jKy`¡¢hkj�s�r/r/}��i¡�svy/j �G³É¡¢y`d¶¦PÑ¤Ã£Å�o   ´
°C�x¥Ís��iyt¹g³Édgji�¶¦�o"Ã£Å(o   ¡§r�ugr/j �O¹g�2s��X«�jiy/r(�tsv�A�0j�s�� � ji��y/j �a}�u�y(}v¥�r/j ÖPugji�g� j�´eâ(ji�g� j�¹2�2s��/«�jiy/r(|/j � ji¡¢��j �A}�u�y
}v¥^r/j ÖPugji�g� j(d2s ��j(y/}K�Nj"��u#»Oji|/j �Ásv�g�À|/jVÃ£r/j Ö�ugji�g� j �Á�NjV¥¸}�|/j�y`dgjizk�tsv�À�Nj���ji�¢¡¢��ji|/j �Áy/}Ky`dgj�sv�����¢¡§�tsvy`¡§}��6��s z�ji|t´
°C�g��j j �O¹e¦�o"Ã£Å(o   ¡§r;y`dgjÁhk}�r`ykjV¿À�i¡§ji��ymr/�/dgjihkjÁ¥×}�|ÆrXs ��¡¢���$ji�g��ÃÍy/}vÃ£ji�g�Ä��ji��s z�´·â�}t³Èji��ji|t¹Z¡¢y;¡§r;y`dgj6hk}�r`y
� }�hÆ���§jVwGji|`|/}�|"|/j � }]��ji|`zxhkj �/d2sv��¡§r`hG´

¨ÍÕÉª ��}vÃ NÉs��/«PÃ£� Å�o   ¨ �RNe�"Ã£Å�o   ª B �#l�E
ÑÒdgji� �RNe��Ã£Å(o   ¡§r�ugr/j �O¹^�2s��/«�jiy/r�sv|/j;y`|Xsv�gr`hÆ¡¢y`y/j ��� }��Py`¡¢��ug}�ugr`�¢z�s�rR¡¢�©¦�o"Ã£Å(o   ´Oâ�}t³Èji��ji|t¹^y`dgjÆ|/jVÃ
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|/jiy`|Xsv�gr`hÆ¡§rXr`¡§}��6y`¡¢hkj }�u�ye}��Á��|`¡§}�|ehkjts�r`u�|/jihkji��y/r�}v¥^ji�g��ÃÍy/}vÃ£ji�g�6��svy/ji�g�iz½¨=¡¢�g�i�¢ug�#¡¢���;y`d2svyÉ}v¥Ey`dgj(�§}�rXr`zÆ�¢¡¢��«�ªV¹
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�2s��X«�jiy/rt´"Å�r�� }�hÆ�2sv|`¡§r/j �a³É¡¢y`d½}�|`¡¢��¡¢�2sv� Ï ���#´¢l�l�µ½Å�Õ�¹ Ï ���#´¢l�l j��tsv�Ar`u����N}�|`y�lt�ky£z��0j r(}v¥Çr/ji|`�P¡§� j r]¹�y`dgjK�gji³
r/ji|`��¡§� jR¡§r   }�¦�Ã£�tsv�2sv���§j�Ñ4¾EÅ��8sv�����¢¡§�tsvy`¡§}��E´ecedgji|/j�sv|/jRhÀsv��zx�gji³ ¥¸jtsvy`u�|/j r�¡¢� Ï ���#´¢l�l j��#|XsU¥¸y��#´ ��B � E�r`ug�/d
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s�rÈâ�ÕÈÔe¹��#¡¢|/j �iye� }�hÆh�u���¡§�tsvy`¡§}��	Ùvr/¡§��j�y`|XsU¿À��¹�Ñ¶Å(o({�¹PÅ({©hk}���¡¢�¢¡¢y£z�¹#µ½Å�ÕÇÃÍ�§ji��ji�0ÔÌÎZÕ�¹Pjiy/��´Ìy/}�r`u����N}�|`y��gji³
  }�¦�sv�����¢¡§�tsvy`¡§}��grt´6°£�Êy`dgjÀ|/jihÀsv¡¢�g��ji|�}v¥Éy`d�¡§r�r/j �iy`¡§}��E¹�³ZjÆØg|/r`y`�¢zÊ��j r/�i|`¡¢�0jky`dgjkhÀsv¡¢�$�gji³�¥¸jtsvy`u�|/j r�}v¥ey`dgj
°±Î�Î�Î Ï ���#´¢l�l jk�#|XsU¥=y��#´ �#¹^r/j � }��g�#�¢zA³Èj;��|/j r/ji��y�y`dgjksv�����¢¡§�tsvy`¡§}��grKy`d2svyRy`dgj Ï ���#´¢l�l jkr`yXsv�g�gsv|/���tsv�$r`u����0}�|`y
sv�g�xy`d�¡¢|/�#�¢z6³ÈjR��|/j r/ji��y(r`¡¢h�u���svy`¡§}��#ÃÍ�2s�r/j �½ji��sv�¢u2svy`¡§}��gr�}v¥Ìy`dgjK°CÎÇÎ�Î Ï ���#´¢l�l j�´
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	 ����� � � ����#6"!�$#@���
-*� ����� � %���� � Ü ���=�=à % ßOß �Uà � � �#��� ß � � � � ����� ß �
°C�Ê}�|/��ji|�y/}Ár`u����N}�|`y��0}�y`dÊ°C��y+¦�ji|`�½sv�g�¶º�¡¼»^¦�ji|`�   }�¦½sv����|/}�s��/dgj rK¡¢� Ï ���#´¢l�l;Ñ4¾EÅ(��¹0c ��j�d2s�r���jVØg�gj �$s
�gji³-hkj �Xd2sv��¡§r`h }v¥Èâ(zP��|`¡§�$ÕÈ}�}�|/�#¡¢�2svy`¡§}��$Ô�u��g�iy`¡§}�� ¨¸âRÕÈÔªV´Oced�¡§r�hkj �Xd2sv��¡§r`h�¡§r��2s��/«�³Èsv|/�#�¢z¶� }�hÆ�2svy`¡¢���§j
³É¡¢y`dÁ�2s�r`¡§��ºRÕÈÔ�Ùv{ZÕÈÔe´#°CyÇd2s�rÈ�0}�y`dm�0}��¢�¢¡¢����ÃÍ�2s�rXj �6sv�g�Á� }���y/ji�Py`¡§}��#ÃÍ�2s�r/j �G�Xd2sv���gji�Os�� � j rXrÇhkj �Xd2sv��¡§r`hkre¡¢�6s
r`¡¢�����§j��/d2sv���gji��s�� � j r/r���|/}�y/}�� }��Í´(âRÕÈÔ¬¡§r�� }�hÆ�0}�rXj �A}v¥ÇyC³Z}xs�� � j r/r(hkjiy`dg}P��r��ÉÎ�ºKÕÈÔ¤sv�g�½â�ÕÈÔ¤� }���y`|/}��¢�§j �
�Xd2sv���gji��s�� � j r/r�hkj �/d2sv��¡§r`hkrt¹g³Éd�¡§�/d½sv|/jK|/j r`�0j �iy`¡¢��ji�¢z6��jiyXsv¡¢�§j �G¡¢�Gr/u��#Ã£r/j �iy`¡§}��gr�¨¸ÅRªesv�g��¨ N"ªV´gÅÉ� � }�|/�#¡¢���Ày/}
y`dgjK��jVØg��¡¢y`¡§}��½}v¥   }�¦x�i��s�r/r`¡¼Ø2�tsvy`¡§}��G¡¢�½¦�j �iy`¡§}��½�#¹#y`d�|/j j   }�¦Á�§ji��ji�§r(sv|/j�r`u����0}�|`y/j �6¡¢�Aâ�ÕÈÔ�¨¸r/j jRc�sv���§j���ª��

  }�¦Á�§ji��ji�§r ÕZd2sv���gji��s�� � j r/rÉhkj �Xd2sv��¡§r`h ¦��/dgj �#u��¢¡¢���À�N}��¢¡§�iz
¾Eji��ji��� âRÕÈÔ�¨¸Î�ºKÕÈÔÄsv�g�GâRÕÈÔË� }��Py`|/}��¢�§j �A�Xd2sv���gji��s�� � j r/rVª �2sv|Xsvhkjiy/ji|`¡¢Ótj �
¾Eji��ji��� âRÕÈÔ�¨¸Î�ºKÕÈÔÄsv�g�GâRÕÈÔË� }��Py`|/}��¢�§j �A�Xd2sv���gji��s�� � j r/rVª ��|`¡§}�|`¡¢y`¡¢Ótj �
¾Eji��ji�Çl âRÕÈÔ4¨¸ÎÇºRÕÈÔ¬}����¢zgª ��|`¡§}�|`¡¢y`¡¢Ótj �
¾Eji��ji��� ºKÕÈÔe¹g{ZÕÈÔ �g}��gj

c�sv���§j�� �   }�¦Á�§ji��ji�§r�¡¢�Gâ�ÕÈÔ
°C� Ï ���#´¢l�l j�¹	y£³È}ÀyCzP�Nj r�}v¥�r`¡¢���2sv�¢�¢¡¢���6�tsv�a�NjRugr/j �G¥¸}�|�y`|XsU¿À��}�|`¡¢��¡¢�2svy`¡¢���xsvy(�i�¢¡§ji�Py/rt´ÉcedgjRØg|/r`y(}��gjKugr/j r

sx� }����gj �iy`¡§}����§j rXr�ÖPugjiugjkr`yXsvy/jk¡¢�g�#¡§�tsvy/}�|t¹�³Éd�¡§�Xd�¡§r��2s�r/j �$}���y`dgjmsv|`|`¡¢��sv��|Xsvy/jÀhkjts�r`u�|/jihkji��y/r]¹�r/u����0}�|`y`¡¢���
Ï ���#´¢l º ��|`¡§}�|`¡¢yCz�sv�g��°±{ º�¡¼»^¦�ji|`�Ês�� � }�|/�#¡¢�����¢z�´6ÑÒ¡¢y`d$y`d�¡§r�«P¡¢�g�©}v¥er`¡¢���2sv�¢�¢¡¢���g¹Ì}����¢z¶�g}�y`¡¼Ø2�tsvy`¡§}��Ë�0jiyC³Zj ji�
y`dgjÉ�Nj ji|Çji�Py`¡¢y`¡§j rÇ¡§rÇugr/j �O¹���u�yÇy`dgji|/j"¡§r�g}R�gji��}�y`¡�svy`¡§}��Á�0jiyC³Zj ji�À�Nj ji|Çji�Py`¡¢y`¡§j rt´cedgj�r/j � }��g�À}��gjÉ�gji��}�y`¡�svy/j rÈs
y`|XsU¿À�(r`�0j �i¡¼Ø2�tsvy`¡§}��Ê¨¸c�¦�{�ÎZÕÉª��Njiy£³Zj ji�ÁÅ({·sv�g�Æ³É¡¢|/ji�§j r/rÈr`yXsvy`¡§}��grÈsv�g�k¡¢y�¡§rÇ�2s�r/j �k}��mo�¦*T�{Ò¨¸o�j]¦�ji|%TÇsvy`¡§}��
{|/}�y/}�� }��HªV´�°Cy¡§rZsRµ½Å�ÕË��stz�ji|Zr/ji|`��¡§� jÉ�gji��}�y`¡�svy`¡§}��xsv�g�k|/j r/}�u�|/� jÉ|/j rXji|`��svy`¡§}��my`d2svyÇ��|/}t��¡§��j r�hk}�|/j(r`y`|`¡§�iyZsv�g�
�2sv|Xsvhkjiy/ji|`¡¢Ótj �½r/ji|`��¡§� j rt´

Å¬r/yXsvy`¡§}��6¨Í¦�c�Å�ªEy`d2svy�¡¢hÆ���§jihkji�Py/rÌ�0}�y`d�y`dgj   }�¦R¥Ís��i¡¢�¢¡¢y£z�sv�g��â�ÕÈÔx¥=u��g�iy`¡§}���¡§r���ji�g}�y/j ���Pz   ¦�c^Å ¨   }�¦
¦PyXsvy`¡§}��	ªÈ¡¢�A°CÎ�ÎÇÎ Ï ���#´¢l�l j B �=E£´Å â�z���|`¡§�aÕÈ}P}�|/�#¡¢�2svy/}�|;¨¸â�ÕÉªZ¡§rÉ��jVØg�gj �As�r�s�� ji��y`|Xsv�¢¡¢Ótj �½� }���y`|/}��¢�§ji|"¡¢�G}��gj
  N"¦�¦Ê¨   }�¦@NÉs�r`¡§��¦�ji|`��¡§� j�¦�jiy+ªV¹�³Éd�¡§�/da¡¢hÆ���§jihkji��y/r"y`dgj�¥¸|XsvhkjRjVw��/d2sv����jKr/j ÖPugji�g� j r�sv�g�xµÊ¦�ºRQ d2sv�g�#�¢¡¢���
|`u��§j r(��jVØg�gj �x��z6y`dgjKâRÕÈÔe´�cedgjKâ�ÕÒ}��Nji|Xsvy/j r��#u�|`¡¢���À�0}�y`dGy`dgj�ÕÈ}��Py/ji��y`¡§}��¶{�ji|`¡§}��©¨ÍÕÈ{ÈªÉsv�g�AÕÈ}���y/ji�Py`¡§}��
Ô�|/j j�{�ji|`¡§}���¨ÍÕÈÔÌ{ZªV´	°£yÉ�Nji| ¥¸}�|`hkr"�2sv�g�#³É¡§�#y`dahÀsv�2sv��jihkji��y�¡¢�g�i�¢ug�#¡¢���Ày`dgjKsv�¢�§}��tsvy`¡§}��A}v¥cE|Xsv�gr/hÆ¡§r/r`¡§}�� �(�#Ã
�N}�|`y`u���¡¢y`¡§j rR¨¸c� ��{�r+ª�y/}   ¦�c�Å(resv�g�Ày`dgj�¡¢��¡¢y`¡�svy`¡§}��x}v¥�ÕÈ}���y`|/}��¢�§j �GÕÈ}���y/ji�Py`¡§}��G°£�Py/ji|`��sv�§r�¨ÍÕÉÕÈ°CrVªV´Å   N"¦�¦
¡§r���jVØg�gj �Ês�rRsÀr`�Nj �i¡¼Ø2��NÉ¦�¦G³Éd�¡§�/dÊ¡¢�g�i�¢ug��j rKsv� Ï ���#´¢l�l jVÃ£� }�hÆ���¢¡�sv��y�â�Õ sv�g�¶r`yXsvy`¡§}��grt´�cedgj�âRÕ�y£z���¡§�tsv�¢�¢z
|/j r`¡§��j rk³É¡¢y`d�¡¢� sv� Ï ���#´¢l�l jaÅ({Ð¨×sv�§r/}¶�tsv�¢�§j �   Å�{ZªV´Å   Å�{ �#¡¼»Oji|/ji��y`¡�svy/j r;¥¸|Xsvhkj rÆ³É¡¢y`d¬�#¡¼»Oji|/ji��yky`|XsU¿À�
¡§��ji�Py`¡¼Ø2ji|/r�³É¡¢y`d�¡¢�½y`dgj�y`|XsU¿À��¹0³Éd�¡§�/d$sv|/j�y/}m}�|(¥=|/}�h jts��/d$s�r/r/}��i¡�svy/j �   ¦�c^Å�´	°C�g��j j �O¹Os   Å�{¤��|/}]�P¡§��j rKsvy
�§jts�r`y��ms�� � j r/r"�tsvy/ji��}�|`¡§j r;¨¸Å�ÕÈr+ªV´�ÑÒ¡¢y`d Ï ���#´¢l�l j�¹0sÆr`u��Nji| ¥=|XsvhkjÀ¨×sv�§rX}Æ�tsv�¢�§j �G�Njts�� }��G¡¢��y/ji|`��sv�Hªe¡§r"� }�hÆ�N}�r/j �
}v¥�yC³Z}¶hk}���j rkÕÈÔ�{-sv�g�ÄÕÈ{�¹�³Éd�¡§�Xd sv�¢y/ji|`�2svy/j6}t��ji|;y`¡¢hkj6� }���y`¡¢��ug}�ugr/�¢z�´$cedgj6Î�ºKÕÈÔ ¡§r�ugr/j �Ë¡¢�©y`dgjxÕÈ{
hk}���jK}����¢z�¹�³Éd�¡¢�§j�y`dgjKâ�ÕÈÔË¡§rÉugrXj �x¡¢�G�N}�y`dxhk}P��j rt¹g³Éd�¡§�/dAjVw#����sv¡¢�gr"³ÉdPz6¡¢yÉ¡§r"�tsv�¢�§j �GdPzP��|`¡§�G� }�}�|/�#¡¢�2svy`¡§}��
¥¸u��g�iy`¡§}��E´À��}�y/jÆy`d2svyK¡¢�Êy`dgjÆ�2s�r/¡§� Ï ���#´¢l�l�¹�{ÈÕÈÔ4¡§r�sv�$}���y`¡§}��2sv��¥¸u��g�iy`¡§}��E¹^³Édgji|/jts�r�â�ÕÈÔÒ¡§r�sxhÀsv�g�gsvy/}�|`z
¥¸u��g�iy`¡§}��Ä��jVØg�gj �·¡¢� Ï ���#´¢l�l j2B � E£´ÊÅ c� ��{8¡§rÆ��jVØg�gj �¬s�r;y`dgjÁ¡¢��y/ji|`��sv�"}v¥�y`¡¢hkj6³Édgji�ÄsAr/yXsvy`¡§}��Ëd2s�r;y`dgj
|`¡¢��dPyÈy/}�¡¢��¡¢y`¡�svy/j�y`|Xsv�gr`hÆ¡§r/r`¡§}��grÈy/}�y`dgj(³É¡¢|/ji�§j r/rÈhkj �#¡¢u�hG´�cedgj(c� ��{·¡§rÈ��ji�g}�y/j �6��zÁs�r`yXsv|`y`¡¢����y`¡¢hkjRsv�g�Ás
hÀsUw#¡¢h�u�h �#u�|Xsvy`¡§}��E´"º�u�|`¡¢���Ày`dgj;ÕÈ{�¹0jts��/d½c� ��{¤�Nji��¡¢�gr�ji¡¢y`dgji|�³Édgji�ay`dgj�hkj �#¡¢u�h ¡§r(��jiy/ji|`hÆ¡¢�gj �ay/}À�0j
st��sv¡¢��sv���§j�u��g��ji|�y`dgj�Î�ºKÕÈÔ |`u��§j r;¨¸ÎÇºRÕÈÔ�Ã£c� ��{ZªV¹O}�|�³Édgji�½y`dgj�r`yXsvy`¡§}��½|/j � ji¡¢��j rRskr`�Nj �i¡�sv���0}��¢�¢¡¢���m¥=|Xsvhkj
¨=�N}��¢�§j ��Ã£c� ��{ZªÉ¥=|/}�hÐy`dgj�â�Õ�´2ced�¡§r�r`�Nj �i¡�sv�O�0}��¢�§j ��Ã£c� ��{¤¥¸|Xsvhkj�¥¸|/}�hÐy`dgj�âRÕÒ�tsv�a�NjRr/ji��y�sU¥=y/ji|�sÆ{�°±Ô¦
¡§�#�§jm�0ji|`¡§}��©³É¡¢y`dg}�u�yÆsv�Pz$�2s��/«�}v»Ò�¢¡¢hÆ¡¢yt´¶¦�}Ay`dgjÁâ�Õ �tsv�©¡§r/r/ugjky`dgjm�0}��¢�§j ��Ã£c� ��{�rk¡¢��y`dgjxÕÈ{8ugr`¡¢���Ay`dgj
��|`¡§}�|`¡¢y`¡¢Ótj �½hkj �#¡¢u�h s�� � j rXrt´ecedgj��#u�|Xsvy`¡§}��¶}v¥�sv�½Î�ºKÕÈÔ�Ã£c� ��{4¡§r"�¢¡¢hÆ¡¢y/j �G�Pzas   N"¦�¦�ÃÍ³É¡§��j�c� ��{ �¢¡¢hÆ¡¢y
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�#¡§r`y`|`¡¢��u�y/j �À¡¢�k�Njts�� }��Æ¥=|Xsvhkj r]¹�³Éd�¡¢�§jÉy`dgj"�#u�|Xsvy`¡§}��Á}v¥^s��0}��¢�§j ��Ã£c� ��{Ë¡§r�r`�Nj �i¡¼Ø2j �Æ¡¢�ky`dgjÉ¥=|XsvhkjÉdgjts���ji|È}v¥Os
r`�Nj �i¡�sv�   }�¦x¨ �Rª`ÕÈÔ�Ã£{�}��¢�	�2s��X«�jiyt´ÎÇs��/d   }�¦;r`yXsvy`¡§}��A¨   ¦�c�Å�ªhÀsv«�j r��§}��tsv�2��j �i¡§r`¡§}��grÇ³Éd�¡§�/dÀµ½{�ºRQ(r�¨¸µAÅ�Õ
{|/}�y/}�� }���ºRsvyXs@Q���¡¢y/r+ª��tsv�¶�0j�y`|Xsv�gr`hÆ¡¢y`y/j �Ê�#u�|`¡¢���xjts��/d$c� ��{�¡¢��y/ji|`��sv�Í´�NÈzGy`d�¡§r�³Ès z�¹E¡¢��y/ji|`�2sv��� }��¢�¢¡§r`¡§}��
¡¢�G}��gj�r`yXsvy`¡§}��x¡§r"st��}�¡§��j �O´Ç°C�Áy`dgj�¥×}��¢�§}t³É¡¢���kr/u��gr/j �iy`¡§}��gr�¨¸ÅRªZsv�g�$¨ N"ªV¹�³ZjR��j rX�i|`¡¢�0jRâRÕÈÔÒ¨¸j�´ �g´ÇÎ�ºKÕÈÔËsv�g�
âRÕÈÔ·� }���y`|/}��¢�§j �½�/d2sv���gji��s�� � j rXrÉhkj �/d2sv��¡§r`hkrVªe¡¢�G��jiyXsv¡¢�Í´

� ��� � � %���� ���)( � � � Û à � �=� �t� �H� �^� Û à % ßOß �Uà � � �#��� ß � � � � ����� ß �
ÎÇºRÕÈÔ8¡§rks¶� }��Py/ji��y`¡§}��#ÃÍ�2s�r/j �ÒâRÕÈÔ �Xd2sv���gji�(s�� � j r/rkrX�/dgjihkj2B �=E£´Ë°£yÆ¡§r;�2sv|`yk}v¥�y`dgjxâRÕÈÔÈ¹Ì��u�yÆ�g}�yÀs

r/ji�2sv|Xsvy/jÁ� }�}�|/�#¡¢�2svy`¡§}���¥¸u��g�iy`¡§}��E´Gcedgjk��}�sv�È}v¥"y`d�¡§r�jVw#y/ji�gr`¡§}��Ë¡§rKy/}aji��d2sv�g� jÁ�iu�|`|/ji��y;ºKÕÈÔ s�� � j r/r�hkj �/d#Ã
sv��¡§r`hkr�}v¥e°±Î�Î�Î Ï ���#´¢l�lky/}xr`u����0}�|`yKrXji|`�P¡§� jÆ�#¡¼»Oji|/ji��y`¡�svy`¡§}��©ugr`¡¢���as6�#¡§r`y`|`¡¢��u�y/j �$� }��Py`|/}��Èsv����|/}�s��/dE´�NÈ}�y`d
� }��Py/ji��y`¡§}��#Ã×¥¸|/j jKsv�g�m� }��Py/ji��y`¡§}��#ÃÍ�2s�r/j �G�Xd2sv���gji�Ns�� � j rXrZhkj �Xd2sv��¡§r`hkrÉsv|/j���|/}]�P¡§��j �m��zÁsKâRÕ·¡¢�Ày`dgjRÕÈ{�´Pcedgj
��|/}��N}�r/j �Äsv����|/}�s��/d ��|/}t��¡§��j rk�tsv�2sv��¡¢�¢¡¢y£zË¥×}�|�u��¬y/} Ï �#¡¼»Oji|/ji��yky`|XsU¿À�x�i��s�rXr/j rG¨ Ï Ö�ugjiugj r+ª�¡¢�¬}��gj6hk}���¡¢�§j
r`yXsv¡§}��E¹^r/j j;Ô�¡¢��u�|/j  #´�ÎÇs��Xd   ¦�c^Å²hÀs z½d2s ��j;u��Êy/} Ï ÅÉ� � j r/r�Õesvy/ji��}�|`¡§j rÀ¨¸Å�ÕÈrVªV¹O¡Í´¯j�´ Ï ÖPugjiugj rKsvyKµAÅ�Õ
��stz�ji|ky/}Êr`u����N}�|`y Ï Q�r/ji|Æ{|`¡§}�|`¡¢y`¡§j ra¨ Q�{�r+ªV´Ë°C�·jts��Xd r`yXsvy`¡§}��E¹Z}��gjx}�|�hk}�|/jAsv�����¢¡§�tsvy`¡§}��grt®ugr/ji|;��|`¡§}�|`¡¢y`¡§j r
¨ Q�{�r+ªRsv|/jms�r/r`¡¢���gj �$y/}ajts��/d©Å�Õ�´^º(¡¼»Oji|/ji��y�¥=|/}�h hk}���¡¢�§jÀr`yXsvy`¡§}��E¹Ìs   Å�{ r`d2sv�¢�Çr/u����0}�|`y�svy��§jts�r`yK�aÅ�ÕÈrt´
°C��Î�ºKÕÈÔe¹O|/ji��svy`¡¢��jk��|`¡§}�|`¡¢y`¡§j r;sv|/jÆ��|/}]�P¡§r`¡§}��gj ����zÊ� }��#Øg��u�|`¡¢���½y`dgjÆy`¡¢hkjÆy/}as�� � j r/r�y`dgjk�/d2sv���gji�È}��g� jÆ¡¢yK¡§r
r/ji�grXj �x¡§�#�§j�sv�g�x�Pz6�Xd2sv����¡¢���my`dgj�r`¡¢ÓtjR}v¥y`dgjK� }���y/ji�Py`¡§}��A³É¡¢�g��}]³K´ZÎ�ºKÕÈÔ¬ugrXj rÉy`dgjK� }���y/ji�Py`¡§}��A³É¡¢�g��}]³ y/}
�Xd2sv����jÀy`dgjÀ��|`¡§}�|`¡¢y£z�}v¥"jts��/d©y`|XsU¿À�m�tsvy/ji��}�|`z�´xÅ�r/r`¡¢����¡¢���½sGr`dg}�|`y�� }��Py/ji��y`¡§}��¬³É¡¢�g��}]³²y/}asGd�¡¢��d���|`¡§}�|`¡¢yCz
�i��s�r/r�ji�gr`u�|/j r�y`d2svy�¡¢�Ahk}�r/y��ts�r/j r]¹2d�¡¢��d#ÃÍ��|`¡§}�|`¡¢yCz½�i��s�r/r(¡§rRsv���§j�y/}my`|Xsv�gr`hÆ¡¢yKsvdgjts��½}v¥Ç�§}t³eÃÍ��|`¡§}�|`¡¢yCz½}��gj�´�°£�#Ã
��j j �O¹#y`dgjRÕZÑÊhÆ¡¢�E¹2ÕZÑÊhÀsUwm�2sv|Xsvhkjiy/ji|/rÉ�tsv�Á�0j�r/jiye�#¡¼»Nji|/ji�Py`�¢zk¥×}�|È�#¡¼»Oji|/ji��yÉ��|`¡§}�|`¡¢yCzm�i��s�r/rXj rt¹�¥×}�|ejVw�svhÆ���§j�¹
s�d�¡¢��dG��|`¡§}�|`¡¢yCz6y`|XsU¿À�R³É¡¢y`dar`hÀsv�¢��ÕZÑÊhÆ¡¢�Asv�g�½ÕZÑÊhÀsUwN´�Ô2}�|É¥=u�|`y`dgji|"�#¡¼»Oji|/ji��y`¡�svy`¡§}��E¹	��sv|`¡§}�ugr"°£�Py/ji|/Ô�|Xsvhkj
¦P�2s�� j rÀ¨¸°±Ô�¦�r+ª(�tsv�¶�0j�ugr/j �½��z½�#¡¼»Nji|/ji�PyKy`|XsU¿À�Æ�i��s�r/r/j r]¹0rXj j�Ô�¡¢��u�|/jxlt�#´�°£�gr`y/jts��¶}v¥Èugr`¡¢���Gsmº�°±Ô�¦0¹Nsm�gji³
«�¡¢�g�A}v¥Z¡¢��y/ji| ¥¸|Xsvhkj�r/�2s�� j��tsv�¢�§j �¶Å(|`��¡¢y`|Xsvy`¡§}��¶°C��y/ji| ¥¸|Xsvhkjk¦P�2s�� jx¨¸Å(°±Ô�¦�ªe¡§r�ugr/j �A¡¢�½Î�ºKÕÈÔe´0cedgj�Å�°±Ô¦6¥¸}�|
sÁ��¡¢��ji�$�i��s�r/r�r`dg}�u��§�¶�0jÆs6º�°±Ô¦a���¢ugrKrX}�hkjG¨=�0}�r/r/¡¢���¢zaÓtji|/}�ª(y`¡¢hkjÆr`�§}�y/rt´ÆÕZ��s�r/rR³É¡¢y`d�sÁr`hÀsv�¢��Å�°±Ô¦ad2s�r�s
d�¡¢��dk��|`¡§}�|`¡¢yCz�´�ÎÇs��Xdm�#¡¼»Oji|/ji��yZc^|XsU¿À�(Õesvy/ji��}�|`za¨¸c�ÕÉª�³É¡¢y`d�¡¢�ky`dgj�r`yXsvy`¡§}��E¹��Njid2s ��j rÇ�¢¡¢«�j�s���¡¢|`y`u2sv�2r`yXsvy`¡§}��E´Ì°£y
� }��Py/ji�g��r�y/}Às�� � j rXrÉy/}Æy`dgj�hkj �#¡¢u�h sv�g�ar`yXsv|`y/rÉ¡¢�g��ji�Nji�g��ji��y`�¢zx¡¢y/rÉ�2s��X«�}v»$y`¡¢hkj�sU¥=y/ji|"rXji�gr`¡¢���ky`dgjRhkj �#¡¢u�h
¡§�#�§jk¥¸}�|�svy��§jts�r`y�Å�°CÔ�¦0´O°£¥Èy`dgjÀ�2s��/«�}v» � }�u���y/ji|/r�}v¥Éy£³È}a}�|Khk}�|/jÀ�2sv|Xsv�¢�§ji�Zc�ÕÈrK¡¢�©}��gjÀr`yXsvy`¡§}��$|/jts��Xd�Ótji|/}
svy(y`dgj�rXsvhkj�y`¡¢hkj�¹0sÀr/�/dgj �#u��§ji|�¡¢�gr`¡§��jKy`dgj�r`yXsvy`¡§}��½st��}�¡§��r�y`dgjK��¡¢|`y`u2sv��� }��¢�¢¡§r`¡§}��A��zx��|Xsv��y`¡¢���6y`dgj�c� ��{¤y/}
y`dgj�d�¡¢��dgj r`y���|`¡§}�|`¡¢yCzacE|XsU¿À�;Õesvy/ji��}�|`z©¨¸c�ÕÉªÉ}�|�ÅÉ� � j rXr�Õesvy/ji��}�|`z�¨¸Å�ÕÉªV¹	r/j jKÔ�¡¢��u�|/j  #´ÈÅey�y`dgj�rXsvhkjRy`¡¢hkj�¹
y`dgjm�§}t³Èj r`y���|`¡§}�|`¡¢yCz©� }��¢�¢¡§�#¡¢���¶Å�ÕÈr��Njid2s ��jxs�r�¡¼¥Éy`dgji|/jÀ¡§r;sv�©jVw#y/ji|`�2sv�È� }��¢�¢¡§r/¡§}��Ë}��Ëy`dgjk³É¡¢|/ji�§j r/r�hkj �#¡¢u�hG´
â�}t³Èji��ji|t¹�y`d�¡§r�� }��¢�¢¡§r`¡§}��©�Njid2s ��¡§}�|Æ��}Pj r��g}�y�¡¢�g�i�¢ug��jmr/jiy`y`¡¢���½|/jiy`|`z$��¡¢y/r�¡¢��y`dgjÁµ½Å�Õ-dgjts���ji|/r;}v¥�µ½{�ºRQ(r
svy�y`dgj�dgjts���rR}v¥Ç�§}t³Èji|R��|`¡§}�|`¡¢y£z½Å�ÕÈrt´�¦P¡¢�g� j;Î�ºKÕÈÔ¤�tsv�Ê}����¢zArX}��¢��j�y`dgj���|/}����§jih }v¥Ç¡¢�Py/ji|`�2sv��� }��¢�¢¡§r`¡§}��gr�¥¸}�|
d�¡¢��d#ÃÍ��|`¡§}�|`¡¢yCzGy`|XsU¿À��¹�y`dgji|/jR¡§r"r/y`¡¢�¢�^s;�0}�rXr`¡¢��¡¢�¢¡¢y£zÁy`d2svy�jVw#y/ji|`�2sv�^� }��¢�¢¡§r`¡§}��gr"�Njiy£³Èj ji�Ar`yXsvy`¡§}��gr�}P� �iu�| BD6�E£´

transmission  attempt transmission  attempt

802.11e: up to 8  priorities per QSTA
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backoff
(AIFS1)
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scheduler(resolves virtual collisions by granting TXOP to highest priority)

�
�

backoff
(DIFS)
(CW)

(2)

oldnew
higher prioritylower priority

Legacy Station:
one  priority

AC0 AC1 AC2 AC3 AC4 AC5 AC6 AC7
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Ô�¡¢��u�|/jÀlt� �Ç¦�}�hkjK°CÔ�¦Áo(ji��svy`¡§}��gr`d�¡¢�gr

c�}�ji��d2sv�g� j�y`dgj"�Nji| ¥¸}�|`hÀsv�g� j�sv�g�ms��Xd�¡§ji��j��Njiy`y/ji|Çhkj �#¡¢u�h²u�y`¡¢�¢¡¢Ó]svy`¡§}��E¹P�2s��X«�jiyZ��u�|/r/y`¡¢����r`ug�XdÁs�rÇÎÇºRÕÈÔ
��u�|/r`y`¡¢���·sv�g�¤ÕÈ}���y/ji�Py`¡§}���Ô�|/j j NÈu�|/r`yA¨ÍÕÈÔON"ª;�tsv�¤�0j6ugr/j �Ä¡¢� Ï ���#´¢l�l j$B �#¹¢l � ÃXlt� E£¹ehkjtsv��¡¢���©y`d2svyÀ}��g� jAs
r`yXsvy`¡§}��¤d2s�rÆ��sv¡¢�gj �¤s�� � j rXrky/}Êy`dgjxhkj �#¡¢u�hG¹e¡¢ym�tsv�Ä�0jAsv�¢�§}t³Zj �¤y/}$r/ji�g�·hk}�|/jay`d2sv� }��gjx¥¸|Xsvhkjx³É¡¢y`dg}�u�y
� }��Py/ji�g�#¡¢����¥×}�|�y`dgjÉhkj �#¡¢u�h²sv��sv¡¢�E´Å�¥¸y/ji|���jiy`y`¡¢����s�� � j r/rÇy/}Ry`dgjÉhkj �#¡¢u�hG¹�y`dgj�r`yXsvy`¡§}��À¡§rÇsv�¢�§}]³Zj �my/}Rr/ji�g�Às�r
hÀsv�Pz;¥=|Xsvhkj rÇ¡¢yÇ³É¡§r`dgj rÈs�r��§}�����s�rÇy`dgjÉy/}�yXsv�0s�� � j rXr�y`¡¢hkj���}�j r��g}�yZjVw#� j j �ÁsR� ji|`yXsv¡¢�m�¢¡¢hÆ¡¢yt¹Pj�´ �g´cOw �(�g¾O¡¢hÆ¡¢yt´
c�}Gji�gr`u�|/j;y`d2svyR�g}x}�y`dgji|�r`yXsvy`¡§}��Ê¡¢�Py/ji|`|`u���y/rKy`dgj;�2s��X«�jiyK��u�|/r`y`¡¢���g¹�s6r/dg}�|`y/ji|K°CÔ�¦·¨=¡Í´¯j�´k¦�°CÔ�¦�ª�y`d2sv�$ugr`u2sv�
¡§r(ugr/j �G�Njiy£³Èj ji�¶�2s��/«�jiy/rt´(°Í¥ZsÀ� }��¢�¢¡§r`¡§}��½}�� �iu�|/rt¹2y`dgj��2s��X«�jiy(��u�|/r`y`¡¢���Á¡§r(y/ji|`hÆ¡¢�2svy/j �O´(Î�ºKÕÈÔ ��u�|/r`y`¡¢���m�tsv�
|/j �#ug� j�y`dgj��gjiy£³È}�|`«Á}]��ji|`dgjts��Gsv�g�Á¡¢�g�i|/jts�r/j�y`d�|/}�u���d���u�yÉ��zÀh�u��¢y`¡¢���§j�y`|Xsv�gr`hÆ¡§r/r`¡§}��greugr/¡¢���Æ¦�°±Ô�¦msv�g�Á��u�|/r`y
s��X«P�g}]³É�§j �#��jihkji��y/rt´mÎ�ºKÕÈÔ¤��u�|/r/y`¡¢���G�tsv��sv�§r/}6��|/}t��¡§��j;�0jiy`y/ji|�¥Ísv¡¢|`�gj r/rKsvhk}����Gy`dgjÆr+svhkj���|`¡§}�|`¡¢yCzÊÖ�ugjiugj r
r`¡¢�g� j�¡¢y�¡§r�¡¢�g��ji�Nji�g��ji��yZ¥¸|/}�h�y`dgjÉ¥¸|Xsvhkj"r`¡¢Ótj r]´�â�}t³Èji��ji|t¹#Î�ºKÕÈÔÊ��u�|/r`y`¡¢����hÀstzÆ¡¢�g�i|/jts�r/j"y`dgj(��ji��s z�~ ¡¢y`y/ji|t¹�r/}
cEw �(�g¾O¡¢hÆ¡¢y"r/dg}�u��§�k�g}�yÈ�0j��§}�����ji|Zy`d2sv�Áy`dgj�y`¡¢hkj(|/j ÖPu�¡¢|/j �k¥×}�|Çy`dgj�y`|Xsv�gr`hÆ¡§r/r`¡§}��6}v¥Ey`dgj���sv|`��j r/yÈ�gsvyXsR¥=|Xsvhkj�´
Åey�y`dgj(rXsvhkjÉy`¡¢hkj�¹#ÕÈ}���y/ji��y`¡§}��xÔ�|/j j NZu�|/r/y(¨ÍÕÈÔONÉª�tsv�mr/}��¢��jÉyC³Z}�«P¡¢�g��rZ}v¥0��|/}����§jihkrÈ}v¥N{ÈÕÈÔ �0¨ l]ªÌcedgj(ÕÈÔÌ{
�tsv�Ë}����¢zÊ�0jmr`ugr`yXsv¡¢�gj �$¡¼¥Éy`dgjmÖ�ugjiugj r�}���y`dgjmÅ({ }�|�r`yXsvy`¡§}��gr;sv|/jms���j ÖPu2svy/ji�¢z$�2s��/«��§}�����j �O´G¾O¡¢��dPy ÃÍ�§}�s���j �
� }��g�#¡¢y`¡§}��grk�tsvugrXjÁjtsv|`�¢z©y/ji|`hÆ¡¢�2svy`¡§}��Ä}v¥(y`dgjGÕÈÔÌ{ sv�g�©¥¸}�|/� j r;y`dgj6r`z#r`y/jih�y/}½}��Nji|Xsvy/jÁ¡¢�·y`dgjÁºKÕÈÔ hk}P��j
u��g� }�|`|/j �iy`�¢z�´9NÈzxugr`¡¢���Àh�u��¢y`¡¢���§j�r/dg}�|`yRÕÈÔON�¡¢�Py/ji|`��sv�§rt¹0y`dgj�â�Õ��tsv�Ay/jihÆ�N}�|Xsv|`¡¢�¢zG��¡¢��j�u��ahkj �#¡¢u�h � }���y`|/}��
¨=y/}Á�N}�r/r`¡¢���¢zasv�g}�y`dgji|   N"¦�¦�ª(sv�g�½��jV¥×ji|�� }��Py`|/}��u���y`¡¢�Ì�gji³ ¥¸|Xsvhkj r�}v¥Z}�y`dgji|KÕÈÔ NerRsv|/j;s ��sv¡¢��sv���§j�´k¨×��ª"cedgj
{ZÕÈÔ ��}Pj r��g}�y"³Z}�|`«x��ji|`z6³Zji�¢��³Édgji�ah�u��¢y`¡¢���§jPN"¦�¦�r�}t��ji|`��sv�E´�NÈzÁugr/¡¢���ky`dgj�ÕÈÔON�¹�y`dgj�âRÕ4�tsv�G|/ji�¢¡¢�gÖPu�¡§r`d
hkj �#¡¢u�h � }���y`|/}��^y/}Æ}�y`dgji|   NÉ¦�¦�r�¡¢�xy`dgjKrXsvhkjKsv|/jts;y/}Àr/}��¢��j�y`dgjR��|/}����§jih }v¥ON"¦�¦6}t��ji|`��sv� B¢lt� E£´

� � � � %��8� ß � �t� ß ! ! Û à¤� ( � �1� Û !È����� Û �t�
cedgjÀâ�ÕÈÔ4� }���y`|/}��¢�§j �©�/d2sv���gji�es�� � j r/rRhkj �/d2sv��¡§r/h ugr/j r�sv�$âRÕ�¹N³Éd�¡§�/dË}��0ji|Xsvy/j rKu��g��ji|��#¡¼»Nji|/ji�Py�|`u��§j r

y`d2sv��y`dgjÇ{�}�¡¢��y�ÕÈ}P}�|/�#¡¢�2svy/}�|É¨¸{ZÕÉª^}v¥�y`dgjÇ{ZÕÈÔe´]cedgjÈâRÕ½¡§r^� }��¢�§}��tsvy/j ��³É¡¢y`d�y`dgj   }�¦Kji��d2sv�g� j ��ÅÉ� � j r/r�{�}�¡¢��y
¨   Å�{Zª�}v¥Çy`dgj   }�¦ NÉs�r`¡§�Æ¦�ji|`�P¡§� jÀ¦�jiyk¨   N"¦�¦�ªV´O°£y�ugr/j r�y`dgjÆ{ZÕ�®¯r�d�¡¢��dgj r`y���|`¡§}�|`¡¢yCzAy/}xs�� � j r/r�y`dgj�³É¡¢|/ji�§j r/r
hkj �#¡¢u�hG¹O¡¢��¡¢y`¡�svy/j�¥¸|Xsvhkj;jVw#�Xd2sv����jÆr/j ÖPugji�g� j rKsv�g�¶sv�¢�§}��tsvy/jÆc� ��{�r�y/}ÁÑÒ¡¢|/ji�§j r/rK¦PyXsvy`¡§}��grÀ¨=Ñ�¦�c�Å(rVªV´Kâ�Õ
y`|XsU¿À�6��ji�¢¡¢��ji|`z©sv�g�Ëc� ��{-sv�¢�§}P�tsvy`¡§}��ËhÀs z$�NjÁr/�/dgj �#u��§j �Ë�#u�|`¡¢���¶�0}�y`d¬ÕÈÔ�{-sv�g�¬ÕÈ{ ¡¢�Ë}�|/��ji|�y/}Ghkj jiy
y`dgj   }�¦À|/j Ö�u�¡¢|/jihkji�Py/r"}v¥^�2sv|`y`¡§�iu���sv|"c^|XsU¿À�RÕesvy/ji��}�|`¡§j r�¨¸c�ÕÈr+ª�}�|Éc^|XsU¿À��¦Py`|/jtsvhkrK¨¸c�¦�r+ªV´ÇÕÈ}���y/ji�Py`¡§}��x¥=|/j j
y`|Xsv�gr ¥×ji|/r�}v¥Éy`|XsU¿À�;¥¸|/}�h y`dgjmâ�Õ �tsv�©�0j;�2s�r/j �©}��$y`dgjkâRÕ�®¯r   N"¦�¦�ÃÍ³É¡§��jÀ«��g}t³É�§j �#��jm}v¥Éy`dgjÀsvhk}�u���y/r�}v¥
�Nji�g�#¡¢���ky`|XsU¿À�K�Nji�§}�����¡¢���ky/}Æ�#¡¼»Oji|/ji��y�c�¦�r�sv�g�Gc�ÕÈrt´

°C�$âRÕÈÔ�� }���y`|/}��¢�§j ���Xd2sv���gji�Ès�� � j r/rKhk}P��j�¹ÌÕÈ}���y`|/}��¢�§j ��ÅÉ� � j rXrK{�ji|`¡§}���r6¨ÍÕÈÅ({Zª�sv|/jÀ��jVØg�gj ��s�rKr/ji��ji|Xsv�
¡¢�Py/ji|`��sv�§r;³É¡¢y`d�¡¢�¬}��gjxÕÈ{8³Édgji�Ër`dg}�|`y���u�|/r`y/r;}v¥É¥¸|Xsvhkj r;sv|/jÁy`|Xsv�gr`hÆ¡¢y`y/j �Ëugr`¡¢���½�N}��¢�¢¡¢����ÃÍ�2s�r/j �·� }���y`|/}��¢�§j �
�Xd2sv���gji�(s�� � j r/r;hkj �/d2sv��¡§r/hkrt´·º(u�|`¡¢���Êy`dgjÁ|/jihÀsv¡¢�g��ji|À}v¥�y`dgjaÕÈ{�¹�sv�¢�e¥¸|Xsvhkj rksv|/jÁy`|Xsv�gr`hÆ¡¢y`y/j �¬ugr`¡¢���Êy`dgj
Î�ºKÕÈÔ � }���y/ji�Py`¡§}��#ÃÍ�2s�r/j �Ä|`u��§j rt´¶Ô�¡¢��u�|/j¶l�lmr/dg}t³"r;y`dgjm|/ji��svy`¡§}��gr`d�¡¢�Ä}v¥�ÕÈÔÌ{�¹ÇÕÈ{ sv�g�¬ÕÈÅ({Çr�³É¡¢y`d�¡¢�¬}��gj
Ï ���#´¢l�l j(r`u��0ji| ¥¸|Xsvhkj B¢li� E£´�ÕÈÅ�{�r�hÀstzÀsv�§r/}R¡¢�g�i�¢ug��j�ÕÈ}���y`|/}��¢�§j �xÕÈ}���y/ji��y`¡§}��6°C��y/ji|`��sv�§r�¨ÍÕÉÕÈ°±r+ªV¹��#u�|`¡¢����³Éd�¡§�/d
� }��Py/ji��y`¡§}��8}P� �iu�|/rG}����¢zÒ³Édgji�   ¦�c�Å(ra�gj j ��y/}·|/j Ö�ugj r/yx�gji³ c� ��{�rt´ NÉs�r`¡§�tsv�¢�¢z�¹R°C��y/ji��|Xsvy/j �8¦�ji|`�P¡§� j r
¨¸°C��y+¦�ji|`�gª�r`ug�/dÆs�r ��u2sv|Xsv��y/j j �k¦�ji|`��¡§� j r B � � E£¹vj�´ �g´Ìr`y`|`¡§�iy��2sv�g�#³É¡§�#y`dE¹���ji��stz�¹�sv�g��~ ¡¢y`y/ji|��0}�u��g��r�|/j Ö�u�¡¢|/jihkji�Py/r
�tsv���g}�yR�Nj���|/}t��¡§��j �$sv�gr/}��¢u�y/ji�¢zaugr`¡¢���6y`dgj���u�|/jÆÎ�ºKÕÈÔe´ NZza¡¢��y`|/}��#ug�i¡¢���½ÕÈ}���y`|/}��¢�§j �©ÕÈ}��Py/ji��y`¡§}��¤¨ÍÕÉÕÉª(¡¢�
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ÕÈÅ�{�¹Zy`dgjaâRÕÈÔ8hk}���ji�(�tsv� ��|/}]�P¡§��j ��u2sv|Xsv�Py/j j �4¦�ji|`��¡§� j rÀ³É¡¢y`d4sÊh�ug�/dÒd�¡¢��dgji|m��|/}��2sv��¡¢�¢¡¢yCzÄy`d2sv� ��u�|/j
Î�ºKÕÈÔe¹^r/�0j �i¡�sv�¢�¢z¶u��g��ji|�dgjtst�Pz¶�§}�s��O´6Å r`¡¢���2sv�¢¡¢���a��|/}�y/}�� }��Z�tsv�©�0j;ugr/j ��y/}6¥Ís��i¡¢�¢¡¢yXsvy/jms��#hÆ¡§r/r`¡§}��©� }���y`|/}��
sv�g�½r`�Nj �i¡¼¥=zxr/ji|`��¡§� jK|Xsvy/j�|/j Ö�u�¡¢|/jihkji�Py/rR�#u�|`¡¢���my`dgj��0ji|`¡§}��a}v¥ÈÕÉÕÈ°V´2º�¡¼»Oji|/ji��y(¥=|/}�h ��u�|/j�Î�ºKÕÈÔe¹	y`dgj�âRÕÈÔ
� }��Py`|/}��¢�§j �A�Xd2sv���gji�Ìs�� � j r/r�hkj �/d2sv��¡§r`h jV»Nj �iy`¡¢��ji�¢zx��|/}]�P¡§��j r(�N}��¢¡§�i¡¢���msv�g�a��jiy/ji|`hÆ¡¢��¡§r`y`¡§���/d2sv���gji�s�� � j r/r"�Pz
� }��Py`|/}��¢�¢¡¢���Ày`dgj��/d2sv���gji�Í´eÕÈ}���y`|/}��¢�§j �½ÕÈ}��Py/ji��y`¡§}��·¨ÍÕÉÕÉªZ¡§res�³es zm¥¸}�|ey`dgjRâRÕ y/}��§jtsv|`�x³Éd�¡§�Xdar`yXsvy`¡§}��x�gj j ��r
y/}x�NjÆ�N}��¢�§j �O¹�svyK³Éd�¡§�Xd�y`¡¢hkj�¹Ìsv�g�Ê¥×}�|R³Éd�¡§�/dË�#u�|Xsvy`¡§}��E´mcedgj6ÕÉÕ hkj �/d2sv��¡§r`h sv�¢�§}t³"r�r`yXsvy`¡§}��grKy/}G|/j Ö�ugj r`y
y`dgjRsv�¢�§}��tsvy`¡§}��6}v¥��0}��¢�§j �Ác� ��{�re��zÁr/ji�g�#¡¢���;o�j r/ji|`��svy`¡§}��xo�j ÖPugj r`y�¨¸o(o�ª¥=|Xsvhkj�¹�³É¡¢y`dg}�u�yÉ� }���y/ji�g�#¡¢���Æ³É¡¢y`d
}�y`dgji|�Î�ºKÕÈÔ¬}�|�ºKÕÈÔ©y`|XsU¿À��´Ècedgj�ÕÈ}��Py`|/}��¢�§j �½ÕÈ}���y/ji�Py`¡§}��Ê°£�Py/ji|`��sv�Z¨ÍÕÉÕÈ°`ªÈ¡§r"r/yXsv|`y/j �x³Édgji�ay`dgjKâRÕÒr/ji�g��r
sÀr`�0j �i¡¼Ø2��� }���y`|/}���¥¸|Xsvhkj�´"ced�¡§r(r/�0j �i¡¼Ø2��� }���y`|/}���¥=|Xsvhkj�¥×}�|/� j r"�§ji��s��izar`yXsvy`¡§}��gr(y/}ÀrXjiy�y`dgji¡¢|��(ÅWT�r"u��Py`¡¢��y`dgj
ji�g�A}v¥Ìy`dgj;ÕÉÕÈ°+¹gy`d�ugr(�§ji��s��izGr`yXsvy`¡§}��gr�«�j ji�Ar`¡¢�§ji��y��#u�|`¡¢���Ày`dgj;ÕÉÕÈ°+´gced�¡§r�� }���y`|/}��^¥=|Xsvhkj���jVØg�gj r�sÆ��u�h��Nji|
}v¥"ÕÈ}���y`|/}��¢�§j �ËÕÈ}��Py/ji��y`¡§}�� �(���0}�|`y`u���¡¢y`¡§j rÀ¨ÍÕÉÕ ��{�¹O¡Í´¯j�´¢¹Er/dg}�|`yR¡¢��y/ji|`��sv�§rKr/ji�2sv|Xsvy/j �¶��z$¦�°±Ô¦a¡¢�Py/ji|`��sv�Hª�sv�g�
sxØg�¢y/ji|`¡¢���½hÀs�r/«¶� }��PyXsv¡¢��¡¢���Êy`dgjÀc^|XsU¿À�6Õesvy/ji��}�|`¡§j rG¨¸c�ÕÉªR¡¢�©³Éd�¡§�XdËo(j r/ji|`��svy`¡§}��Ëo�j ÖPugj r`ym¨¸o(o�ª�hÀstzÊ�0j
����s�� j �O´·ÎÇs��XdÄr`yXsvy`¡§}��¬³É¡¢y`dÄÖ�ugjiugj �·y`|XsU¿À�Á¥×}�|ks½c�Õ²hÀsvy/�/d�¡¢���$y`dgjmØg�¢y/ji|`¡¢���$hÀs�r`«Ë�/dg}�}�r/j rÆ}��gjaÕÉÕ ��{
¡¢�Py/ji|`��sv�Esv�g�Áy`|Xsv�gr`hÆ¡¢y/rÉs�o(o¤¥=|Xsvhkj�� }���yXsv¡¢��¡¢���Æ¡¢y/rÈ|/j ÖPugj r`y/j �mc�Õ¤sv�g�6c� ��{¬�#u�|Xsvy`¡§}��E¹#}�|Zy`dgj�ÖPugjiugj(r`¡¢Ótj
}v¥Èy`dgj�|/j ÖPugj r`y/j �Êc�Õ�´OÔg}�|�¥Ís�r`yR� }��¢�¢¡§r`¡§}��Ê|/j r/}��¢u�y`¡§}��E¹Oy`dgj;âRÕ s��/«��g}t³É�§j �#��j rKy`dgjÆo(o ¥=|Xsvhkj��Pza��ji�gji|Xsvy`¡¢���
s6� }��Py`|/}��¥=|Xsvhkj;³É¡¢y`dËsk¥×j j �#�2s��/«½Ø2ji�§�Êr/}Áy`d2svyKy`dgj;|/j ÖPugj r`y`¡¢���Gr`yXsvy`¡§}��gr��tsv�$��jiy/j �iy�� }��¢�¢¡§r`¡§}��grK�#u�|`¡¢���Gy`dgj
ÕÉÕÈ°V´ �

CFP CP

CAPCAPCAP

Beacon

Ô�¡¢��u�|/jÀl�l8�o�ji��svy`¡§}��gr`d�¡¢�a}v¥ÇÕÈÔÌ{�¹NÕÈ{¤sv�g�AÕÈÅ�{¬³É¡¢y`d�¡¢�½}��gjRr`u��0ji| ¥¸|Xsvhkj

µ½}�|/j }t��ji|t¹2y`dgjRâ�Õ¤��|/}]�P¡§��j r"¡¢hÆ��|/}t��j �G��|/}�y/j �iy`¡§}��A}v¥�y`dgj�ÕÈÔÌ{¬ugr`¡¢���Æ��¡¢|`y`u2sv�E�tsv|`|`¡§ji|�r/ji�grXj(hkj �Xd2sv��¡§r`h
³Éd�¡§�XdÁr/}��¢��j rZy`dgj"��|/}����§jihá}v¥Eu�����|/j �#¡§�iyXsv���§j��0jts�� }��Á��ji��s z�¹#r/j j�¦�j �iy`¡§}��6�#´ �#´Ì°C�Ày`dgj Ï ���#´¢l�l(�§ji��s��izkr`yXsv�g�gsv|/�
B¢l3E£¹	y`d�¡§r���|/}�y/j �iy`¡§}��Êr/}��§ji�¢za��ji�Nji�g��r�}��½d2st�P¡¢���Gsv�¢��y`dgj�r/yXsvy`¡§}��gr�¡¢�Ay`dgj�N"¦�Å ¨ NÉs�r`¡§�;¦�ji|`��¡§� j;Å�|/jts�ª�r/jiy`y`¡¢���
y`dgji¡¢|k��Å;T�r�y/}½y`dgjÁ��sv�¢ugj6}v¥�y`dgjÁhÀsUw#¡¢h�u�h �#u�|Xsvy`¡§}��Ä}v¥RÕÈÔ�{²svy�c NecÉc ¨¸c�sv|`��jiy Nejts�� }��Äc^|Xsv�gr`hÆ¡§r/r`¡§}��
ce¡¢hkj]ªV´�cedgjKÕÈÔÌ{Äji�g��rÉsU¥¸y/ji|Èy`dgj�y`¡¢hkjKsv���g}�u��g� j �6¡¢�6y`dgj��0jts�� }��Á¥¸|Xsvhkj�}�|È�PzÁsÆÕÈÔ�Ã£Î�g�Á¥¸|Xsvhkj�rXji��yÈ¥=|/}�h
y`dgjmâ�Õ�´�Ô�¡¢��u�|/j½lt�x¡§r�sv�©jVwgsvhÆ���§jÀ}v¥"yCzP��¡§�tsv� Ï ���#´¢l�l jmr/u��0ji| ¥¸|XsvhkjA¨×sv�§r/}a�tsv�¢�§j ���Njts�� }���¡¢�Py/ji|`��sv�Hª BD6#¹�li�8E£´
ÑÒd�¡¢�§jÇ¡¢��� }���y`|/}��¢�§j ���/d2sv���gji�gs�� � j r�hkj �/d2sv��¡§r`hG¹��N}��¢�§j ��Ã£c� ��{¶¡§r^ugrXj �Ky/}���jiy/ji|`hÆ¡¢�gjZ³Éd�¡§�/d;r`yXsvy`¡§}��;�tsv��r/ji�g�
y`|XsU¿À�Ksv�g�6dg}]³��§}����g´�cedgj�â�Õ¤r/ji�g��r"s�¥¸|Xsvhkj�}v¥   }�¦ÁºRsvyXs �RÕÈÔ�Ã£{�}��¢� �RÕÈÔ�Ã£ÅÉ�/«N¹	��¡¢����zP�2s��X«P¡¢���msv�xµ½{�ºRQ
³É¡¢y`d¶y`dgj�Å�ÕML�y/}my`dgj   }�¦G�gsvyXs#´R¦�}�¹0y`dgj   ¦�c�Å�®¯r�¡¢��¡¢y`¡�sv�c� ��{4�¢¡¢hÆ¡¢y�¡§r(jVw#y/ji�g��j �½��zGy`d�¡§r���¡¢����z��2s��/«�j �
¥¸|Xsvhkj�}v¥Çs����#¡¢y`¡§}��2sv�ÇÕÈÔ�Ã£{�}��¢�Í´(µA}�|/j���ji��s zPÃÍ�0}�u��g��j �¶�gsvyXsÆ¥=|Xsvhkj r��tsv�A�Nj�rXji��y��Pzxy`d�¡§r(� }��Py`|/}��¢�§j �¶�/d2sv���gji�
s�� � j r/r�hkj �/d2sv��¡§r`hG¹	r/j jRÔ�¡¢��u�|/jklt� B¢l Ï E£´

-*� ��� 	 � �=� Û ���Æ� ß � � � � �H���#��� ß � � � !=� ß ��� ! ! Û à # �=à Û �Ç�v���©�
�
°C�Gy`dgjR�2s�r`¡§� Ï ���#´¢l�lKr`�Nj �i¡¼Ø2�tsvy`¡§}��$B¢l�E£¹�y`|XsU¿À��sv|/jK}����¢zGsv�¢�§}t³Zj �Ay/};|`u��a�Njiy£³Èj ji�Ar`yXsvy`¡§}��gr�sv�g�GÅ�{Ä¡¢�Asv�G¡¢�#Ã
¥¸|Xs�r`y`|`ug�iy`u�|/jK�gjiyC³Z}�|`«N´�¦PyXsvy`¡§}��gr(�tsv���g}�y�r/ji�g�xy`|XsU¿À��y/}kjts��/d½}�y`dgji|�³É¡¢y`dg}�u�y�� }����gj �iy`¡§}��A³É¡¢y`d½Å({�´ Ï ���#´¢l�l j
B �=E�s�����r��tsv�2sv��¡¢�¢¡¢y£z6¥×}�|"r`yXsvy`¡§}��gr"y/}Ær/ji�g�Gy`|XsU¿À�K�#¡¢|/j �iy`�¢z6y/}kjts��/da}�y`dgji|�¡¢�Gy`dgj�¡¢�#¥=|Xs�r/y`|`ug�iy`u�|/jKhk}���j�¹�³Éd�¡§�/d
r`¡¢����¡¼Ø2�tsv�Py`�¢z·¡¢hÆ��|/}t��j rky`dgjÁ�2sv�g�#³É¡§�#y`dE¹Èj r`�Nj �i¡�sv�¢�¢z�¡¢�¬dg}�hkj6�gjiy£³È}�|`«�r]´©°C�¬}�y`dgji|Æ³Z}�|/��rt¹Z�#¡¢|/j �iyk� }�hÆh�u#Ã
��¡§�tsvy`¡§}��Ähkjtsv�gr;y`d2svyÆyC³Z}¶³É¡¢|/ji�§j r/rÆr/yXsvy`¡§}��grG¨=Ñ�¦�c�Å(r+ª��tsv�¬� }�hÆh�u���¡§�tsvy/jG³É¡¢y`d¬jts��/d }�y`dgji|;³É¡¢y`dg}�u�yÀsv�Pz
¡¢�Py/ji|`hkj �#¡�svy/j�ji�Py`¡¢y£z�´Écedgj�r/jiy`u��A}v¥�#¡¢|/j �iy�� }�hÆh�u���¡§�tsvy`¡§}��¶¡§r"¡¢�¢�¢ugr`y`|Xsvy/j �a¡¢�aÔ�¡¢��u�|/jÀli�Ásv�g�A� }��gr`¡§r`y/r(}v¥Ìy`dgj
¥×}��¢�§}t³É¡¢���Ár`y/ji�gr,�

¨×s�ªÉo�ji��¡§r`y`|Xsvy`¡§}��E´Ñ�¦�c^Å��Ær/ji�g��r(s;|/j Ö�ugj r/yÉy/}Æy`dgj   Å({ y/};ugr/jRy`dgjR�#¡¢|/j �iy�� }�hÆh�u���¡§�tsvy`¡§}��Ê}���y`¡§}��E´
¨=�	ªK¾E}��tsvy`¡§}��©�#¡§r/� }]��ji|`zÊ��|/}P� j �#u�|/j�´6°Cy�� }��gr`¡§r`y/rK}v¥�sv�ËjVw#�Xd2sv����jÀ}v¥ÉhÀsv�2sv��jihkji��yÆs��iy`¡§}��$¥¸|Xsvhkj rK³É¡¢y`d

y`dgj   Å�{ �
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� � �

Polled TXOP(CFP) TXOP Polled TXOP(CAP)

TBTT

Beacon

QoS CF-Poll

TXOP

CF-End QoS CF-Poll

transmitted
by HC

transmitted
by (Q)STAs

Contention Free Period,CFP(polling through HCF) Contention Period,CP(Both EDCF and polling through HCF)

802.11e periodic superframe or beacon interval

RTS/CTS/ fragmented DATA/
ACK(polled by HC)

RTS/CTS/ DATA/ACK
(after DIFS+backoff)

RTS/CTS/ fragmented DATA/
ACK(polled by HC) TBTT

Time

Ô�¡¢��u�|/jklt� ��Å y£z���¡§�tsv� Ï ���#´¢l�l jKâRÕÈÔ¬r`u��Nji| ¥=|Xsvhkjk¨=�N}�y`d½ÕÈÔÌ{¤sv�g�aÕÈ{Zª

Ô�¡¢��u�|/jklt� ��{�}��¢�§j �ac� ��{

WSTA1 WSTA2

QAP
a

b1

b2

c1

c2

Ô�¡¢��u�|/jkli�;�º�¡¢|/j �iy�� }�hÆh�u���¡§�tsvy`¡§}��½r/jiy`u��
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�El]ªOÅ©y`|Xsv�gr`hÆ¡¢y`y`¡¢����Ñ�¦�c�Å�lÇy`d2svyEd2s�rEy`|XsU¿À�Çy/}"r/ji�g�Ky/}"Ñ�¦�c�Å��#¹vr/ji�g��r�sv��¡¢�gÖ�u�¡¢|`zRµ½Å�Õ¶µ¶sv�2sv��jihkji��y
{|/}�y/}�� }��gºRsvyXs9Q���¡¢y"¨¸µ½µA{�ºRQRª^y/}(y`dgj   Å�{Ê¡¢�Æ}�|/��ji|Ìy/}���jiy/ji|`hÆ¡¢�gj"³Édgjiy`dgji|y`dgjZÑ�¦�c^Å ³É¡¢y`d;y`d2svy�r`�0j �i¡¼Ø2�
µ½Å�Õ�s����#|/j r/rÉ¡§r"�¢¡¢«�ji�¢zÁy/};�NjKs ��sv¡¢��sv���§jR¥×}�|"�#¡¢|/j �iy�� }�hÆh�u���¡§�tsvy`¡§}��E´

�2��ª�cedgj   Å({Òr/ji�g��rRsÆ|/j r`�N}��gr/j�µAµ½{�ºRQ�¹	¡¢�g�#¡§�tsvy`¡¢���6y`d2svy(y`dgj�Ñ�¦�c�Å-³É¡¢y`d½y`d2svy�µ½Å�Õ s����#|/j rXr�¡§r
¡¢�G¡¢y/r   NÉ¦�¦Gsv|/jtsksv�g�6³Èsv�Py/r�y/}Æ�2sv|`y`¡§�i¡¢�2svy/j�¡¢�G�#¡¢|/j �iy�� }�hÆh�u���¡§�tsvy`¡§}��E´

¨¸�]ª�º�¡¢|/j �iyÆ�gji��}�y`¡�svy`¡§}��Ä��|/}�� j �#u�|/j�´·°£yÆ}�� �iu�|/rksU¥=y/ji|Às½r`ug� � j rXr ¥=u��e�§}��tsvy`¡§}��Ä�#¡§r/� }t��ji|`z·��|/}�� j �#u�|/j�¹Zsv�g�
� }��gr`¡§r/y/r"}v¥sv�AjVw#�Xd2sv����j�}v¥ÌhÀsv�2sv��jihkji��y�s��iy`¡§}��a¥=|Xsvhkj r"�0jiyC³Zj ji�ay`dgjKy£³Z}kÑ�¦�c�Å(r,�

��l]ªEÑ�¦�c^Å�lZr/ji�g��rÌs(�#¡¢|/j �iy�� }�hÆh�u���¡§�tsvy`¡§}��Àr/jiy`u���|/j ÖPugj r`yÌµAµ½{�ºRQ·y/}(Ñ�¦�c�Å���y/}�r/ji�§j �iy�y`dgjZ|/j Ö�u�¡¢|/j �
�gsvyXs;|Xsvy/j�sv�g�x�0}]³Zji|(�§ji��ji�Í´

�t��ªZÑ�¦�c�Å��ÆrXji�g��r�sÆ� }�|`|/j r`�N}��g��ji��y(|/ji���¢zÁµ½µA{Çº9Q y/}ÆÑ�¦�c^Å�l�¹�ugr`¡¢���Æy`dgjKr+svhkjR|Xsvy/j�|/j Ö�u�¡¢|/j �O´
Å(��z¶}v¥Çy`dgjksv�N}t��jÆr`y/ji�gr�hÀstzG¥Ísv¡¢��sv�g�Ê�tsvugr/j�y`dgjÆr/jiy`u��$svy`y/jihÆ��yRy/}6�0jÆsv�N}�|`y/j �O´�Ôg}�|KjVwgsvhÆ���§j�¹O¡¼¥Zy`dgj

|/j � ji¡¢��ji|�d2s�rK�g}�yK|/ji��¡§r/y/ji|/j �$¡¢y/rK|/j ÖPugj r`yKy/}a|/j � ji¡¢��jÀ�#¡¢|/j �iy�y`|XsU¿À�k³É¡¢y`d�y`dgj   Å({�¹Ey`dgj   Å({ ³É¡¢�¢�Ç|/jiy`u�|`�Ës
�§}��tsvy`¡§}��A�#¡§r/� }]��ji|`zx|/j r`�N}��gr/jKs��iy`¡§}��G¥¸|XsvhkjR¡¢�g�#¡§�tsvy`¡¢���Ás;¥×sv¡¢�¢u�|/j�´e¦�}Æ¡¢�Gy`d�¡§r��ts�rXj�¹�y`dgjRy`|Xsv�gr`hÆ¡¢y`y`¡¢���ÁÑ�¦�c�Å
³È}�u��§�K�g}�yE��|/}�� j j �Ry/}Éy`dgj�#¡¢|/j �iy��gji��}�y`¡�svy`¡§}�����|/}�� j �#u�|/j�´�°£¥#sU¥¸y/ji|�ser`ug� � j r/r`¥=u����§}��tsvy`¡§}����#¡§r/� }]��ji|`zR��|/}P� j �#u�|/j�¹
y`|Xsv�gr`hÆ¡§rXr`¡§}���}v¥Zy`dgjÆ�#¡¢|/j �iy�� }�hÆh�u���¡§�tsvy`¡§}��©rXjiy`u��Ê|/j Ö�ugj r`y�¥Ísv¡¢�§rt¹Ny`dgj;y`|Xsv�gr`hÆ¡¢y`y`¡¢���½r`yXsvy`¡§}��$r`dg}�u��§�Êr/ji�g�$s
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sv�g�Gµ¶sv�2sv��jihkji��yR¦�Å({ ¨¸µ¶¦�Å�{ZªV´

-*� 	*� 	 �3�4��� �&!:' Ý ����� Û à � ��!H��� � Û à �=�¶� /1/ !��H���#��� ß � �
°±Î�Î�Î·lt�8 v� B � � ¹U�8 =E�¡§r�sv��ji��}��¢u�y`¡§}��2sv|`z�r`yXsv�g�gsv|/��}t��ji|Ì�iu�|`|/ji��yÌ° Ù �¬¡¢��y/ji| ¥Ís�� j rÌsv�g����|/}t��¡§��j rÌsÉ��}�}P���gjiy£³Z}�|`«PÃ
¡¢���(¥¸}�u��g�gsvy`¡§}���¥×}�|�� }��gr`u�hkji|Ìji�§j �iy`|/}���¡§�e��ji�P¡§� j r]¹U³É¡¢y`d�dg}�y����¢u���sv�g������s z�¹�d�¡¢��d;�gsvyXs"|Xsvy/j�¹�sv�g�   }�¦�r`u����0}�|`y
�Nji�gjVØgy/rt´�cedgj�°±Î�Î�Î Ï ���#´¢l�l j;³É¡¢�¢��r`u����N}�|`yRsvy��§jts�r`yRy`d�|/j jÆr/¡¢h�u��¢yXsv�gj }�ugrÀlt�8 v��ÃÍ�2s�rXj �Êº T�º²|Xsvy/jÆµ½{�Î �(ÃC�
�Xd2sv���gji�§rt¹�}�|}��gjZâ�º�c�TÄ|Xsvy/jÈµA{�Î �(ÃC���/d2sv���gji�g}t��ji|°±Î�Î�Î Ï ���#´¢l�lts B �v�8E£´�cedgjZ°±Î�Î�Î¬lt�8 v�Ksv�����¢¡§�tsvy`¡§}��gr�tsv�
�#¡¢|/j �iy`�¢zx|`u��a}]��ji|�y`dgjK°±Î�Î�Î Ï ���#´¢l�l j�µ½Å�Õ4}�|"ugrXj�sv�a°±{ ji�g�tsv�gr`u���svy`¡§}��½y/}Æ|`u��a}]��ji| Ï ���#´¢l�l j�µ½Å�Õ�´	¦P¡¢�g� j
°±Î�Î�Î lt�8 v�G��ugrR¡§r�sÁ�¢¡¢��«½��s z�ji|��gjiy£³È}�|`«Ê³É¡¢y`d$¡§r/}��/d�|/}��g}�ugrKy`|Xsv�gr`¥¸ji|Khk}���jÆ�tsv�2sv��¡¢�¢¡¢y£z�¹�¡¢yR¡§rKÖPu�¡¢y/jÆ�2svy`u�|Xsv�
y`d2svy�y`dgjÈ¥×}��¢�§}t³É¡¢������jihÀsv�g��rZsv���Njtsv|,�È¨ l]ª±c^|Xsv�gr`hÆ¡¢yZr/�0j �i¡¼Ø2�É°±{ �2}t³ y`d�|/}�u���dms�� ji|`yXsv¡¢�k¡§r/}��/d�|/}��g}�ugrZ�/d2sv���gji�
}v¥e°CÎ�ÎÇÎ"lt�8 v�G��ugrt´6¨×��ª±cE|Xsv�gr`hÆ¡¢y�r`�0j �i¡¼Ø2�ÆÅWT �2}]³ ¨¸r`ug�/d�s�rRµ½{�Î �K�UÃ£c�¦�ª�y`d�|/}�u���d�s6� ji|`yXsv¡¢�Ê¡§r/}��/d�|/}��g}�ugr
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�Xd2sv���gji�È}v¥�°±Î�Î�Î lt�8 v�a��ugrt´G¦�}a¡¢yK¡§rK�gj � j r/r+sv|`zÊy/}G�g}�y`¡¼¥¸z½y`dgjÀ|/ji��svy`¡§}��gr`d�¡¢�Ë�0jiyC³Zj ji�·�/d2sv���gji�e°CºÐsv�g�©°C{
�2}]³K¹	y`dgj��2sv�g�#³É¡§�#y`dÊ}v¥�y`dgjK¡§r/}��/d�|/}��g}�ugrR�Xd2sv���gji�Í¹0y`dgj��#¡¢|/j �iy`¡§}��¶}v¥�y`dgj�°±{ �2}t³ y`|Xsv�gr`hÆ¡¢y`y/j �½y`d�|/}�u���d½y`dgj
�Xd2sv���gji��sv�g�xy`dgj�svy`y`|`¡¢��u�y/j�}v¥�y`dgj �2}]³K´

����� ���� � ��#%�&��'"�� �)#@�?���P� �@# ���$#%�&�� "!�Q��� �
	'����� � �
NÉs�r`¡§�tsv�¢�¢z�¹�ÕÉ¦�µ½Å ¡¢� Ï ���#´¢l�l;ºKÕÈÔ ¡§rRjV¿À�i¡§ji�PyR¥×}�|(��u�|/r`yCzAy`|XsU¿À��¹N��u�yR�g}�yRjV¿À�i¡§ji�PyR¥¸}�|���|/j �#¡§�iyXsv���§jÆy`|XsU¿À��´
�(�¬y`dgjx}�y`dgji|Æd2sv�g�O¹È{ZÕÈÔ ¡§r;hk}�|/jGjV¿À�i¡§ji��yk¥¸}�|;��|/j �#¡§�iyXsv���§jGy`|XsU¿À��¹Ç��u�yÆ�g}�ykjV¿À�i¡§ji��yÀ¥¸}�|;��u�|/r`yCz©y`|XsU¿À�
�#ugj�y/}À³É|/}����6��|/j �#¡§�iy`¡§}��$sv�g�¶s�r/r`¡¢����hkji��yR}v¥�y`¡¢hkj r`�§}�y/r]´ Ï ���#´¢l�l j�â�ÕÈÔ¤� }�h���¡¢�gj r�y`dgj;s��#��sv�PyXsv��j rR}v¥��0}�y`d
y/j �Xd���¡§Ö�ugj rt´Z°£�GâRÕÈÔe¹�r`dg}�|`yÉ�N}�¡¢��y Ã£� }�}�|/�#¡¢�2svy/j �a��u�|/r`y/r�¨ÍÕÈÔ Ner+ªZ��|/}]�P¡§��j�jV¿À�i¡§ji��y(�Xd2sv���gji��s�� � j r/rÉ¥¸}�|Éy`|XsU¿À�
y`d2svyÉy`dgj�� }�}�|/�#¡¢�2svy/}�|��tsv�6��|/j �#¡§�iyt¹2sv�g�6� }���y/ji��y`¡§}��#ÃÍ�2s�rXj �¶ÕÉ¦�µ½Å�hkj �Xd2sv��¡§r`h ��|/}t��¡§��j r"jV¿À�i¡§ji��y�s�� � j r/rÈ¥¸}�|
��u�|/r`yCzAy`|XsU¿À�ksv�g�¶|/jiy`|Xsv�gr/hÆ¡§r/r`¡§}��gr B �v�8E£´�â(}]³Zji��ji|t¹O¡¢� Ï ���#´¢l�l jÆr`yXsv�g�gsv|/�O¹^Å(°±Ô�¦G¡§r���jVØg�gj ��s�rRsv�Ê¡¢�Py/ji|`��sv�
��sv|`��ji|Áy`d2sv�Ò}�|Áj Ö�u2sv�(y/}�º�°±Ô¦0´e¦�}�¹ÉÎ�ºKÕÈÔ�r`yXsvy`¡§}��grÁ�tsv���g}�yÁd2s ��j¶sÊd�¡¢��dgji|Á��|`¡§}�|`¡¢y£zÄy`d2sv�¤�§ji��s��iz ºKÕÈÔ
r`yXsvy`¡§}��gr]¹�j r/�0j �i¡�sv�¢�¢zÒ¡¢� sv��° N"¦�¦ ¨¸°C�g��ji�0ji�g��ji�Py�NÉs�r`¡§��¦�ji|`��¡§� j�¦�jiy+ªV´ â�}t³ �tsv��Î�ºKÕÈÔ r/u����0}�|`yxd�¡¢��dgji|
��|`¡§}�|`¡¢yCzxs�� � j rXrey`d2sv�Á�2s�r/¡§��ºKÕÈÔË¡¢�x° N"¦�¦���¦P¡¢h�u���svy`¡§}��G|/j r`u��¢y/re¡¢�2BD6�EEr`dg}]³�y`d2svyÉ¡¼¥^y`dgji|/j�¡§r"s�r`hÀsv�¢�N��u�h��Nji|
}v¥Ì� }���y/ji�g�#¡¢���Àr`yXsvy`¡§}��gr]¹�r/jiy`y`¡¢���ks���ji|`zÁr`hÀsv�¢��ÕZÑÊhÆ¡¢�G�tsv�6dgji�¢�GÎ�ºKÕÈÔ©r/yXsvy`¡§}��grÉd2s ��j���|`¡§}�|`¡¢yCz6s�� � j r/r]´ NZu�y
¡¼¥Ey`dgj���u�h��Nji|É}v¥Er`yXsvy`¡§}��grÇ¡¢�g�i|/jts�rXj rt¹P�iu�|`|/ji�Pye��u�|/j(s���ÃÍdg}��(Î�ºKÕÈÔ$�tsv���g}�yer`u����N}�|`yZjV¿À�i¡§ji�PyÈ��|`¡§}�|`¡¢yCzms�� � j r/rt¹
sv�As��gsv��y`¡¢��j�r/�Xdgjihkj�}v¥�/d2sv����¡¢���GÕZÑÊhÆ¡¢�a��sv�¢ugj�s�� � }�|/�#¡¢���Ày/}Æy`dgj�r`yXsvy`¡§}��G�Pu�h��Nji|�}�|"�§}�s��G|Xsvy/jR¡§r"�gj j ��j �
B �gl3E£´

{�ji| ¥×}�|`hÀsv�g� j(sv�2sv�¢z#r`¡§rr`dg}t³"rÌy`d2svy�ÎÇºRÕÈÔ¶r/�XdgjihkjÉ�tsv�kr`u����N}�|`y��Njiy`y/ji|   }�¦�y`d2sv�kºKÕÈÔ¶sv�g�;{ZÕÈÔ¶�#u�|`¡¢���
�§}]³¤sv�g�;hkj �#¡¢u�h �§}�s��Æ� }��g�#¡¢y`¡§}��grt´â�}t³Èji��ji|t¹�y`dgj"Î�ºKÕÈÔ�ÃÍ�2s�r/j �ks���ÃÍdg}��É�gjiy£³È}�|`«ÆrXsvy`u�|Xsvy/j rÇsv�g�;y`d�|/}�u���d���u�y
��j �i|/jts�r/j rÇ³Édgji�ky`dgje�§}�s��Æ¡¢�g�i|/jts�r/j r4B � E£´Ì°£yÌ¡§r��ji|`z;�#¡¼¿À�iu��¢yÇy/}�Øg�g�Æy`dgjÉ}���y`¡¢hÀsv�0Î�ºKÕÈÔ½�2sv|Xsvhkjiy/ji|/rÇy`d2svy��tsv�
��¡¢��j;y`dgj��Nj r`y��0ji| ¥×}�|`hÀsv�g� j�¹Er`¡¢�g� j�y`dgj;�2sv|Xsvhkjiy/ji|/r�sv|/jÆr`yXsvy`¡§�Æsv�g�Ê�tsv���g}�yR�Nj�s��gsv��y/j �$y/}my`dgj�y`|XsU¿À�;�§}�s��
|Xsvy/j�´�°C�Á¥×s��iyt¹#y`dgjR� }��¢�¢¡§r/¡§}��G|Xsvy/j�¡¢�g�i|/jts�r/j rÉ��ji|`zm¥×s�r/yÈ³Édgji�xy`dgji|/jK¡§r"sv�x¡¢�g�i|/jts�r/j�¡¢�xy`dgj���u�h��0ji|�}v¥r`yXsvy`¡§}��grt´
�(u�|"�gr�r`¡¢h�u���svy`¡§}��A|/j r`u��¢y/rÉ¡¢�aÔ�¡¢��u�|/jkl � ÃXlt�Ær/dg}t³�y`d2svy"y`dgj�d�¡¢��dA� }��¢�¢¡§r`¡§}��G|Xsvy/j�sU»Oj �iy/rÉy`dgjKÎ�ºKÕÈÔ·��}�}P�#��u�y
sv�g�©��svy/ji�g�iz�¹y`d�ugr;��j �i|/jts�r`¡¢���¶y`dgjm�0ji| ¥×}�|`hÀsv�g� j6}v¥"|/jtsv�¼ÃÍy`¡¢hkjÁh�u��¢y`¡¢hkj �#¡�s½y`|XsU¿À��´½°£�©y`d�¡§r�r/¡¢h�u���svy`¡§}��·³Zj
¡¢�g�i|/jts�r/jÀy`dgjÆ��u�h��0ji|;}v¥Ér`yXsvy`¡§}��grK¥¸|/}�h �6y/} � �6³Éd�¡§�/dË� }�|`|/j r`�0}��g��r�y/}x�§}�s��$|Xsvy/j rK¥=|/}�h 6�´ � 	 y/}$l Ï 6�´ � 	Á´
Ô�¡¢��u�|/j6l � r`dg}t³"r�y`d2svy�y`dgj�y/}�yXsv����}�}��#��u�y(¡¢�g�i|/jts�r/j r�¥¸|/}�h��ky/}¶l � r`yXsvy`¡§}��grKsv�g�ay`dgji�Ê��j �i|/jts�r/j r���ji|`zG¥×s�r`yt´
Ô�¡¢��u�|/j¶lt�ar/dg}t³"r�y`d2svy�y`dgjxst��ji|Xsv��jÁ��ji��stz©}v¥�Î�ºKÕÈÔ sv�¢³Ès z#r;¡¢�g�i|/jts�r/j r�³Édgji�·y`dgji|/jÁ¡§r�sv�Ë¡¢�g�i|/jts�r/jÁ¡¢�©y`dgj
�Pu�h��Nji|�}v¥Ér`yXsvy`¡§}��grt´;ÅeyRy`dgjkrXsvhkj;y`¡¢hkj�¹�â�ÕÈÔ4� }���y`|/}��¢�§j �©�/d2sv���gji�Zs�� � j rXrRhkj �/d2sv��¡§r`h ugr/j rKs   }�¦�ÃCs ³esv|/j
âRÕÒr/�/dgj �#u��¢¡¢���k¥¸}�|É�#¡¼»Oji|/ji��y�ÖPugjiugj re¡¢�Gjts��/d   ¦�c�Å�¹�³Éd�¡§�XdG�Nji| ¥¸}�|`hkreh�ug�/dG�Njiy`y/ji|Éy`d2sv�GÎ�ºKÕÈÔe´�â(}]³Zji��ji|t¹
r`¡¢h�u���svy`¡§}���|/j r`u��¢y/r�r`dg}t³-y`d2svy�s��#hÆ¡§r/r`¡§}���� }��Py`|/}��Ç¡§rR|/j ÖPu�¡¢|/j �¶¥×}�|R�0}�y`d$Î�ºKÕÈÔ�sv�g�$âRÕÈÔ4r`¡¢�g� j;y`dgjizÊ}����¢z
³È}�|`«�³Zji�¢�e³Édgji�·y`|XsU¿À�Á�§}�s���¡§r��§j r/r�y`d2sv�Ëy`dgjÁhÀsUw�¡¢h�u�h   }�¦��§}�s��©u����0}�u��g��r;��u�y��N}�y`d©¥Ísv¡¢�È³Édgji�©�§}�s��
jVw�� j j ��r�y`dgj   }�¦$�§}�s��Ëu����0}�u��g��r�B¢lt� E£´¶ced2svy�hkjtsv�grt¹�r`y`|`¡§�iy;r/ji|`��¡§� jÀ��u2sv|Xsv�Py/j j rk}v¥ Ï ���#´¢l�l j6�tsv�·}����¢z$�0j
��|/}]�P¡§��j �a³Édgji�As��#hÆ¡§r/r`¡§}��a� }��Py`|/}��^¡§r�sv�����¢¡§j �ar`¡¢h�u��¢yXsv�gj }�ugr`�¢z�´
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ced�¡§rÈr`u�|`��jizÀsv�2sv�¢z�Ótj rÇy`dgj   }�¦Ær`u����N}�|`yÈsv�g�m��|/}����§jihkrZ}v¥^}�|`¡¢��¡¢�2sv�N°±Î�Î�Î Ï ���#´¢l�l�³É¡¢|/ji�§j r/rÈ¾EÅ���µAÅ�Õ¬��s z�ji|t´
Ñ$jGji��sv�¢u2svy/jAsv�g� �i��s�r/r`¡¼¥¸zË�#¡¼»Oji|/ji��y   }�¦·ji��d2sv�g� jihkji��yÁy/j �/d���¡§ÖPugj rÀ��|/}��N}�r/j �·¥×}�|À°±Î�Î�Î Ï ���#´¢l�lG³É¡¢|/ji�§j r/r
¾EÅ��ásv�g�Êr`y`ug�#zAy`dgji¡¢|�s��#��sv��yXsv��j r;sv�g�Ê�#|Xs ³É�2s��X«�r]´kµA}�|/j }]��ji|t¹Ey`dgj;|/j r/jtsv|/�Xd©s��iy`¡¢��¡¢y`¡§j r�sv�g�¶�Nji| ¥¸}�|`hÀsv�g� j
ji��sv�¢u2svy`¡§}��gr�}v¥�y`dgjÇu��0� }�hÆ¡¢����°CÎ�ÎÇÎ Ï ���#´¢l�l j   }�¦Rji��d2sv�g� jihkji�Py�r`yXsv�g�gsv|/�;sv|/jÇsv�§r/}"¡¢��y`|/}��#ug� j ��sv�g��sv�2sv�¢zPÓtj �
¡¢�x��jiyXsv¡¢�Í´���}�y/j�y`d2svyehÀsv�Pz   }�¦mji��d2sv�g� jihkji��y�rX�/dgjihkj red2s ��j��Nj ji�6��|/}��0}�r/j �Áy/}�¡¢hÆ��|/}t��j�y`dgj��Nji| ¥¸}�|`hÀsv�g� j
}v¥É}�|`¡¢��¡¢�2sv� Ï ���#´¢l�l;³É¡¢|/ji�§j r/rK¾^Å(��´OÅ�hk}����xy`dgjih y`dgj;u��0� }�hÆ¡¢���GÖPugjiugjVÃÍ�2s�r/j � Ï ���#´¢l�l jkr/yXsv�g�gsv|/�Ê³É¡¢�¢��}v»Nji|
r/}�hkj�¡¢hÆ��|/}t��jihkji�Py/rt´�NÈu�y�¡¢y"¡§r(r`y`¡¢�¢�Eu��2sv����|/}]��j �O¹	u��gr/yXsv���§j�sv�g�G�gj j ��r(y/}Æ�NjRy/j r`y/j �ahk}�|/j�´Ècedgji|/j�sv|/j�r`y`¡¢�¢�
hÀsv�Pza|/j r/jtsv|/�XdAy/}���¡§� rRsv�g�½}��0ji�½¡§r/r`ugj r�¥¸}�|   }�¦Gji��d2sv�g� jihkji�PyR¡¢�½°±Î�Î�Î Ï ���#´¢l�l�Ñ4¾EÅ(��¹	svhk}����6y`dgjih ³Zj
�i¡¢y/j8�

� ÅÉ�gsv��y�y`dgjÉ�2sv|Xsvhkjiy/ji|/rZy/}Ry`dgjÉy`|XsU¿À�É�§}�s��Ásv�g�k�/d2sv���gji�0� }��g�#¡¢y`¡§}��mjV¿À�i¡§ji�Py`�¢zÆ¡¢�ms���ÃÍdg}P��Î�ºKÕÈÔÊhk}P��j�¹

� �(��y`¡¢hÆ¡¢ÓtjRy`dgjRy`|Xs���j }v»Ê�Njiy£³Zj ji�½�/d2sv���gji��jV¿À�i¡§ji�g�iz�¹g��|`¡§}�|`¡¢y£zGsv�g�6¥Ísv¡¢|`�gj r/rt¹
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� Î��sv�¢u2svy/jmy`dgjÁjV¿À�i¡§ji�g�izËsv�g�Ë�Nji| ¥¸}�|`hÀsv�g� j6}v¥(ÎÇºRÕÈÔ �2s��/«�jiy;��u�|/r`y`¡¢���$sv�g�ÄÕÈ}���y/ji�Py`¡§}��#Ã£Ô�|/j j NÈu�|/r`y
¨ÍÕÈÔONÉªV¹

� º�j r`¡¢���as�hk}P��ji�^y/}kji��sv�¢u2svy/j�â�ÕÈÔ·� }���y`|/}��¢�§j �A�/d2sv���gji�Ìs�� � j r/rÉhkj �/d2sv��¡§r/hG¹

� ÕÈ}P}��Nji|Xsvy/jR�Njiy£³Èj ji�Aµ½Å�ÕÇÃÍ�§ji��ji�^ÔÌÎZÕ�sv�g�G}�y`dgji|"��stz�ji|t®¯r�ji|`|/}�|�� }��Py`|/}��^��|/}�y/}�� }��§rt¹
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