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« º+ÐV´(�¬!«O¿�º+¸Á¾j¶Z¿�´æ¿»´j«+È!®\¾$´zº�®°²a´(µu¬!«�º+ÐV´(²a´�¿+¿>¶Eª!´*À[¬®G*QHIK¯/·M°HQjÊ$Än¶E¯nÆ
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Þ:¶E³c·°´ßs�ª ã ²a¼n¬Z«+ºO¶E¯cº�¿�Ì�¿»º+´j²û¼n¶E«O¶Å²a´jº+´j«O¿

ö�´�¿�ÐV¬E#³n´$·°¬E ÐV¬v¼¬b�®$·���¶E¯nÆ�¬®G*QHIK¯/·M°HQ(¾j¶E¯h³n´(´�¿»º�®°²-¶Eº+´�Æôº+¬a¶!¾j¾$¬!±V¯cº�µ@¬Z«Óº>ÐV´�®¹²£¼c·¹´j²£´j¯kºO¶Åº�®°¬!¯V¸u«+´$·\¶Eº+´�Æ
®\¿+¿�±V´�¿qÐc®°ª!Ðc·½®¹ªZÐkº+´�Æ_¶E³5¬EÈ!´�g<¬ ± ·³² ± N�I�·�µ´*�o®�¶ ¾j¶E¯Ñº+ÐV´j¯h³n´z«+´�¾$¬!²a¼V±Vº+´�Æô±n¿]®°¯Vª½¬®G*QHIK¯/·M°HQtÂ

Î!±V¼V¼5¬k¿�´zº+ÐV´aÚÓÛ�Ü#®\¿q«+´�¶t·½·°¬�¾j¶Åº+´�Æhº+¬¦¶*�¶t®°º�®°¯VªØ¾>Ðn¶E¯V¯V´$·wÐn¶E¯nÆZ·°´j«�Ä5®½µ�¯V´j´�Æc´�Æ�Ä5´jÈ!´j«+Ì º ¼n¶!¾>Ô!´jºO¿6gVº+Ðn¶Eº
®\¿jÄ�±V¼Ùº+¬ º ¼n¶!¾+ÔZ´jºO¿�¶E«>´h¼V«+¬�¾$´�¿>¿�´�ÆD³n´jº��´j´j¯9¿�±n¾j¾$´�¿+¿]®°È!´Ñ¼V«+´j´j²a¼Vº�®°¬!¯Ù¼5¬E®°¯kº$¿jÂBú�±V«+º+ÐV´j«�Ä�¿»±V¼V¼n¬k¿�´Ñº+Ðn¶Eº
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¬EÈ!´j«+ÐV´�¶!Æ�¬Eµn¼c®\¾+ÔZ®°¯Vª¨¶q¼n¶!¾>Ô!´jº�µu¬!«wº>«O¶E¯n¿�²*®\¿+¿�®¹¬Z¯�®\¿¿E<¶a·¹¸À»ZÂ�Þ�ÐV´�¿�´Ó¿»Ì�¿�º>´j²�¼n¶E«$¶E²a´jº+´j«O¿:¶E«+´7·½®�¿»º+´�Æ�®¹¯¦Þw¶E³c·°´�s!Â
ÁL�7� ÂÉÏ����;Ò������;�~ÑÄÃL�\�hÅX�7�`���ß�7Ò��

Ú�¬!¯n¿�®�Æc´j«�¶�²a´�¿+¿+¶Åª!´�¬Eµ ¿]®°ßj´ÇÆ ³kÌcº+´�¿�¿�±n¾>Ðaº+Ðn¶Eº:®°º�Ðn¶!¿aÈYNÉ»J�(G^¾ËÊJÌ Í
Î~¼n¶!¾>Ô!´jºO¿�ÄE�®°º+Ð�ÈYNÉ»V�µG®Ï�s�¼n¶!¾>Ô!´jºO¿:¬Eµ
¿]®°ßj´D�¶E¯nÆ(º+ÐV´7·\¶!¿�º:¼n¶!¾+ÔZ´jºw¬Eµn¿]®°ßj´D ¶y®>GT� ¾3À1Æ ²a¬�ÆÐD�Ê5®ÕµMÀ*Æ ²£¬�Æ�DqÊ Ñ¾ æVÄt´$·\¿�´D ¶�®�GH� ¾ÒD�Â:©æ¾j¾$¬!«$ÆZ®¹¯VªÅ·¹Ì!Ä
º+ÐV´�·½®°¯VÔ¨º>«O¶E¯n¿�²*®\¿+¿�®¹¬Z¯¨º»®¹²£´�®\¿-	~¯�X·��+À1DqÊnµu¬!«�¶t·½·n³V±Vºwº>ÐV´�·\¶!¿»º�¼n¶!¾+ÔZ´jºJ¶E¯nÆ�	~¯�X·���À1D ¶y®>GT� Ênµu¬!«:º+ÐV´�·\¶!¿�º�¼n¶!¾>Ô!´jº�Â
Þ�ÐV´z¼V«+¬!º+¬V¾$¬E·w¼V«+¬V¾$´�¿+¿]®°¯Vªx¾$¬k¿»º�µ@¬Z«�º+ÐV´(án«$¿�º~¼n¶Z¾+Ô!´jºr®�¿ÓE W6·�IJGT�N>IJ´*� �Ðc®½·¹´a¿�±V³n¿»´�Ë!±V´j¯cº�µ@«$¶Eª!²a´j¯cºO¿�´�¶!¾>Ðh®°¯n¾$±V«�¶
·°¬EÓ´j«(¾$¬k¿�ºÓEbN>IJ´1��ÂE W6·�IJGT�N>IJ´*� ®¹¯n¾>·°±nÆc´�¿zº+ÐV´�áV÷�´�Æ_¾$¬k¿�º�¬Eµ�¬!³Vº$¶t®°¯c®¹¯Vªhº>ÐV´�²a´�¿+¿>¶Eª!´(µu¬!«�¼V«>¬�¾$´�¿+¿�®¹¯Vª5Ä�º+ÐV´a¾$¬k¿�º�¬Eµ
¶*º�®°²a´�¿»ºO¶E²a¼MÄ�¶E¯nÆhº>ÐV´¨¾$¬k¿�ºq¬EµJ¼V«>´j¼n¶E«�®°¯Vªhº+ÐV´�án«O¿�º�¼n¶!¾>Ô!´jº�Â5Ô � ¬!º>Ð�E W�·�IJGH�N>IJ´1� ¶E¯nÆ½E/N�I¾´*�:®°¯n¾>·°±nÆc´aº+ÐV´*¾$¬k¿�º�¬Eµ
¯V´jº��¬!«+Ôc¸N·¹´jÈZ´$·w´j¯n¾j¶E¼n¿�±c·\¶Eº�®°¬!¯MÂ�ö�´(´�¿�º»®¹²¦¶Eº+´�¬®G1QTIK¯/·M°HQqµ@¬!«�ø-s*¶E¯nÆÑø%wa¿�´j¼n¶Å«O¶Eº+´$·°Ì!Â= 9 ò'ñ ì ðÕ= ê<Ö jq®¹ÈZ´j¯�º+ÐV´-¿�ÌV¿�º+´j²�¼n¶Å«O¶E²a´jº+´j«$¿q·Õ®\¿�º>´�Æ_®°¯BÞ:¶E³c·°´�s!Äùº+ÐV´a�¬!«O¿�º>¸Á¾j¶!¿�´¨¿»´j«+È!®\¾$´aº»®¹²£´*µ@¬Z«*ø-s!Ä¬�× pG1QTIK¯/·M°HQ ®�¿rªE®°È!´j¯x³cÌ

¬ × pG1QTI[¯$·Ø°HQ ¾ÚÙ E W6·�IJGT�N>IJ´*� ´:	 UG(²¯�X·�� ´ÛE UGÜ²¶a·¹¸À» ´ÛE N>IJQ1QÌ�N>� ®Õµ-E N>IJ´1��Ý 	 ¯�X·�� À*D�ÊE G(²N>IJ´*� ´ÛE UGÜ²¶a·¹¸À» ´:	X¯�~·���À1D ¶y®>GT� Ê
´ÛE/N�I¾Q*Q�]N>�1¬!º+ÐV´j«+�®\¿�´

�ÐV´j«+´ÞE G(²N>IJ´*� ¾SE W6·�I¾GT�N>IJ´*� ´ÑÀµÈYNÉ»J�(G<Ï�sEÊHEbN>IJ´1�ù«+´j¼V«+´�¿�´j¯cºO¿�º>ÐV´�º+¬!ºO¶v·n¼V«+¬!º+¬V¾$¬E·n¼V«+¬V¾$´�¿+¿]®°¯Vªa¾$¬k¿�º7µ@¬!«�º>ÐV´~²a´�¿>¿+¶Eª!´!ÄEbN>IJQ1Q�]N>�L¾�ÀàßFáJâ[ã\ä Ä på Ê+ÀHE<GH\·��µ° ± ´ÛEZ°�®�° ± Q�ÊJ«>´j¼V«+´�¿�´j¯cºO¿�º+ÐV´(º+¬ZºO¶t· ¾$¬c¿�º�¬Eµw¼V«+´j´j²a¼Vº»®¹¬Z¯eÆc±V«�®°¯Vªaº+ÐV´(¼V«>¬�¾$´�¿+¿�®¹¯Vª¬Eµ�º+ÐV´a²£´�¿+¿+¶Eª!´!ÄæE UG(²¶©·¹¸À» ¾çÈYNÉ»V�µG¾EZ¶©·¹¸À»£«+´j¼V«+´�¿�´j¯cºO¿(º>ÐV´aº+¬!ºO¶v·�·Õ®°¯VÔB¿>¾+ÐV´�Æc±c·½®°¯VªB¬EÈ!´j«>ÐV´�¶!Æôµ@¬!«zº+ÐV´a²a´�¿>¿+¶Eª!´!Ä
¶E¯nÆ�	 UG(²¯�X·�� ¾�ÀµÈYNÉ»V�µG�ÏlsEÊ1	~¯�X·��ÁÀ*D�Ê
´:	~¯�X·��+À1D ¶�®�GH� Ê�«+´j¼V«+´�¿»´j¯kºO¿rº+ÐV´(º+¬!ºO¶v·W·½®°¯VÔhº+«O¶Å¯n¿�²*®\¿+¿]®°¬!¯Ñº�®°²a´�µ@¬Z«�º+ÐV´
²a´�¿+¿>¶Eª!´!Â

ã µèEbN>IJ´*� Ý 	X¯�~·���À1D�ÊOÄ�º+ÐV´j«+´ô®\¿-¶Eºz·°´�¶!¿�º¦º+ÐV´_¾$¬k¿�ºa¬Eµ(¼V«+¬V¾$´�¿+¿]®°¯VªDº+ÐV´hán«O¿»ºa¼n¶!¾>Ô!´jº�Â#ÎE®°¯n¾$´_º+ÐV´h·½®°¯VÔ
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LINK

CPU

Other fragments processing time

First fragment processing time Link scheduling time

Packet transmission timeÀ�¶cÊ-E N>IJ´*�êÝ 	 ¯�X·�� À1D�Ê

LINK

CPU

Link scheduling time

Packet transmission timeOther fragments processing time

First fragment processing time

ÀÁ³�Ê�E N>IJ´1��ë 	 ¯�X·�� À1DqÊ
úù®¹ªZ±V«+´-x`ª�Û7«+¬!º+¬V¾$¬E·M¼V«+¬V¾$´�¿+¿]®°¯VªØ¶Å¯nÆ£·Õ®°¯VÔÑº+«O¶E¯n¿�²É®�¿>¿]®°¬!¯h¬EÈ!´j«�·\¶E¼¦®°¯�ø-s

¿�´j«+ÈZ®\¾$´�º�®°²a´7®\¿wÆc´jº+´j«>²*®°¯V´�Æ�³cÌ�º+ÐV´�·½®°¯VÔ(º+«O¶E¯n¿»²*®\¿+¿]®°¬!¯�º»®¹²£´�µu¬!«Mº+ÐV´�²a´�¿>¿+¶Eª!´�¶E¯nÆ�º+ÐV´�º+¬!º$¶t·E·Õ®°¯VÔ*¿+¾+ÐV´�Æc±c·½®°¯Vª
¶E¯nÆz¼V«+´j´j²a¼Vº»®¹¬Z¯¨¬EÈ!´j«>ÐV´�¶!ÆV¿ù®°¯n¾$±V«+«+´�Æ�Â ã µ<EbN>IJ´1� ë 	~¯�X·���À1DqÊwÀ�úù®°ª!±V«>´4x�ÀÁ³�Ê+ÊOÄtÐV¬EÓ´jÈZ´j«�Ä�º>ÐV´Ó²£´�¿+¿+¶Eª!´�¿�´j«+ÈZ®\¾$´
º�®°²a´a¾$¬!«+«>´�¿�¼n¬!¯nÆV¿�º+¬¦º+ÐV´*º+¬!ºO¶t·�¼V«+¬!º>¬�¾$¬E·�¼V«+¬V¾$´�¿+¿]®°¯Vªxº»®¹²£´�µu¬!«(º+ÐV´*²a´�¿>¿+¶Eª!´z¼c·¹±n¿�º+ÐV´aº�®°²a´*º+¬¦º+«O¶Å¯n¿�²*®°º
º+ÐV´�·\¶!¿�ºq¼n¶!¾+ÔZ´jº�Äc®°¯e¶!ÆVÆZ®°º�®°¬!¯Ñº+¬aº+ÐV´(º>¬!ºO¶t·5·Õ®°¯VÔ_¿+¾+ÐV´�Æc±c·½®°¯Vªx¶E¯nÆô¼V«+´j´j²a¼Vº�®°¬!¯Ñ¬vÈZ´j«+ÐV´�¶!ÆV¿jÂ= 9 ò'ñ ì ð�= çaÖ ÚÓ¶t·\¾$±c·\¶Eº�®°¬!¯h¬Eµwº>ÐV´~�¬!«O¿»º+¸Á¾j¶!¿�´~¿»´j«+È!®\¾$´(º�®°²a´qµu¬!«�ø%wVÄ®¬ × !G*QHIK¯/·M°HQ ÄE®\¿�Æc¬!¯V´(¿]®°²*®½·\¶E«�·°Ì}gnÐV¬E�´jÈ!´j«�Ä
�´�²*±n¿�ºM¯V¬EÙ¾$¬!¯n¿]®\Æc´j«�º+ÐV´�¼V«+¬�¾$´�¿>¿]®°¯Vª(¬Eµz¦jé¹��ïàì�ò�¬Eµn¼n¶!¾>Ô!´jºO¿ù�®°º+Ðz´�¶!¾+Ðz³c·°¬�¾>Ô¨¾$¬!²£¼V«�®\¿]®°¯Vª(¯V¬~²a¬Z«+´�º+Ðn¶Å¯ º
¼n¶!¾>Ô!´jºO¿jÂ�Þ�ÐV´�¯c±V²¨³5´j«�¬EµM³c·¹¬V¾>Ô�¿�®°¯h¶z²a´�¿+¿+¶EªZ´��®°º+Ð�È
N3»J�µG�¼n¶!¾>Ô!´jºO¿J®\¿�ªÅ®¹ÈZ´j¯h³kÌ�È�íH¶"´K°H»�G�¾ïî ß áJâ[ã\ä Ä på ð ´�sòñ
Þ�ÐV´�¼V«>¬!º+¬V¾$¬E·�¼V«>¬�¾$´�¿+¿�®¹¯Vª*¾$¬k¿�º:µu¬!«�º+ÐV´�án«$¿�º�³c·°¬�¾>Ôz®�¿7ªE®°È!´j¯a³cÌ�E W�·�IJGH�íH¶"´K°H» ¾ÄE W6·�IJGT�N>IJ´*� ´hÀÁ²¦¶t÷nÀµÈYNÉ»V�µG�Å º ÊbÏ�sEÊHEbN>IJ´1�0Å
�Ðc®½·°´*º+ÐV´�¾$¬k¿�º�¬Åµw¼V«+¬V¾$´�¿+¿]®°¯Vª-º>ÐV´(·\¶!¿�º�³c·°¬V¾+Ôh¬ÅµJ¼n¶!¾>Ô!´jºO¿7®\¿qªE®°È!´j¯x³cÌ

E ¶�®�GH�íH¶"´K°H» ¾ Ù E<íH¶"´K°H» ®½µ�ÀµÈYNÉ»V�µG:²a¬VÆ º ÊL¾ æ
ÀµÈYNÉ»V�µG7²a¬�Æ º ÊHEbN>IJ´*�`´:E<°�®>° ± Q ´ÛE<GH\·��µ° ± ¬Zº+ÐV´j«+�®\¿�´

�ÐV´j«+´dEZíH¶³´K°H»R¾ º EbN>IJ´1��´:E<°�®�° ± QL´^EZGT\·��µ° ± ®�¿�¶t·\¿�¬¦º+ÐV´¨¾$¬c¿�º~¬ÅµJ¼V«+¬V¾$´�¿+¿]®°¯Vªhº+ÐV´z¬!º+ÐV´j«�³c·°¬V¾+ÔV¿jÄ5®½µÓ¶E¯cÌ!Â�Þ�ÐV´�¬!«O¿�º>¸Á¾j¶!¿�´(¿�´j«+ÈZ®�¾$´zº�®°²a´(µu¬!«�ø%wVÄ<¬ × !G*QHIK¯/·M°HQ ÄZ®\¿�ªE®°È!´j¯Ñ³kÌ
¬ × !G1QTIK¯/·M°HQ ¾ÕÙ ¬�ó�´Ä¬ × !�ô °\N�L�®$·�� ®½µ-EZíH¶³´[°H» Ý 	~¯�X·��+À1DqÊ¬�õ ¬!º>ÐV´j«+�®\¿�´

�ÐV´j«+´ ¬ ó ¾ÄE W�·�IJGH�íH¶³´K°H» ´ö	 G(²¯�~·�� ´ÛE G(²¶©·�¸h»
¶E¯nÆ ¬ × !�ô °\N>L�®$·�� ¾ÄE W�·�IJGH�N>IJ´*� ´9À º ÏÞsEÊHEbN>IJ´1��´:E<°�®�° ± QL´ÛE<GH�·��(° ± ´:EF÷¶a·¹¸À» Å
�®°º+ÐøE ÷¶©·�¸h» ¾SEZ¶©·�¸h»^´^EZ°�®�° ± QL´ÛE<GH�·��µ° ± ®°¯Ñº+ÐV´�¾j¶!¿�´(¬Eµ�ø%wVÂù¬dõÙ®\¿�ªE®°È!´j¯Ñ³kÌ

¬ õ ¾ÚÙ ¬ ó ®½µFÈ íH¶"´K°H»�G ¾£s¬�ú® ´û¬�úí ¬!º>ÐV´j«+�®\¿�´
�ÐV´j«+´ ¬ ú® ¾SE W6·�I¾GT�íH¶³´[°H» ´ýÀµÈ íH¶"´K°H»�G Ï�wcÊTE íH¶³´[°H» ´�²-¶v÷WÀHE ¶y®>GT�íH¶"´K°H» ÅJ	 ¯�~·�� À1DqÊ+Ê
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LINK

CPU

Other blocks processing time

First block processing time Packet transmission time

Link scheduling timeÀ�¶�Ê�EZíH¶³´K°H» Ý 	~¯�X·���À1DqÊ

LINK

CPU

First block processing time
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