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cg �#¸

�"8L4@ ÒÔò�'» {��%»chim �"¸j|Ü�"¾UW �$ÈÁÆç z� �.» ATM Sko��ÐÏÚç ATM ah´$�$ÇÚêim sv�,Ém�Ñ �$ �%» Sko��Ð�� �$

�$¼Âä�� �$ÇÔò �%»�"¿ÇÚêim sv�,Ém�Ñ z��.» Sko��Ðchim sv�,Ém�Ñ�". ���.» Sko��Ð��ÁÆç �"¿�$ z��.» Sko��Ð9L�)ÁÆç �%»�"¿

�$ÇÚê�$ �$ÇÔò!"�$ CGÊØ9L JMÑ\hcf�) (handover) �" �"¿CKÉ!~Ñ�". ATM (Asynchronous Transfer Mode) Sko��Ð

ÏÚç ÁÔ÷ÏÚç �)�$ah ÓÖï�$¿ÏÚê :L¼¾ò!"�$ ´$!"�* �/»�-¿ �$!#Ü ÒÔò�'» (connection oriented communication) ÏÚê !"�$ CG

ÊØ9L JMÑ\hcf�)�" �"¿CKÉ!"�/» ÒÔò�'»ÏÚê ´$!~Ñ �-É imÉÚê :@ �,¿�,É ?@ |��)�# !~Ñ�". �-Éim :@ �,¿�,É9L �$È�)�) ÁÔ÷ÏÚç �)�$

ah ÓÖï�$¿ÏÚê :L¼¾ò!"�$ ´$?@�)ÁÆç �"ioUW qÏ×ê �, �̧$�* ÀÆè�$Ä�$ �,Æ�)�# !~Ñ�". �$&)!~Ñ df�.»ÏÚê �%»ÐÔä�$�$ÁÆç �"É�,Åch

im �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,Å (incremental re-establishment) �$ �,¸!|Ù!~Ñ �.Çchim �"¿&*�* �$È�". �,Ä�'»�,¸ �-Éim

:@ �,¿�,É �"É�,ÅÏÚç �$ÐÔç �-Éim¥ �$¿��ÉÚê :@�"ÏÕò!"UW ��ËØ�,¸chim�%» �-ÉimÉÚê :@ �,¿�,É!|Øchim�, �$¼Æï�"�$ :L�$m�Ñ

�"ÉÚç �"É�,ÅÇÚê9L �$!"�* qÏ×ê�,¸chim �-ÉimÉÚê :@ �,¿�,É!|Ô {� �$È�". U[&)�" �$ �"É�,ÅÏÚê sv!8Ñ!"�$ ´$!~Ñ �$ÐÔç¥ �,Å

¼Æç �"É�,ÅÇÚêÏÚç �$�$ �"ÏÕòÐÖò�'» �-Éim9L�) 8@imÏØ �-Éim��¥ �,Å!|Ù�,Ä�'» V[imahcf�) ah´$�$ (crossover switch) ÉÚê

�|ÝÁÆç �%»2M�� �|Ý�"�'» V[imahcf�) ah´$�$�"�$¥ 8@imÏØ �-ÉimÉÚê �,¿�,É!"ÁÆç �%»2Mim �$���)�* �$È�$ CGÊØ9L JMÑ

\hcf�) �$�/» �$�%»�$ �$¿UW �$U[9¿�$É ���"Ä (overhead) �$ V[�". ËÔç ÁÔçÊØÏÚç JMÑ\hcf�) �$�/» �$�%»ÏÚê ÐÖê�$UW �$

U[9¿�$É ���"ÄÏÚê �$af��!"�$ ´$?@ x� �%»2Mim �$���)�$(.» �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,ÅÏÚê !~Ñ �%»2Mim �%»�$¿��!"ÁÆç

�$�,ÅÏÚê :L�%»!~Ñ�". :L�%»!"ÁÆç �$�,Å9L�)ÁÆç �-Éim �,¿�,ÉÏÚê ´$!~Ñ �$U[9¿�$É 6L�$�$9L �$ÐÔç¥ �-Éim �,É_fÉÚê lm!|Ø�$

�$Ächim�, V[imahcf�) ah´$�$¥ �"ÄCK¸�� ��ËØ �-Éim :@ �,¿�,ÉÏÚê �%»�$¿��!~Ñ�". ]f!~Ñ �$Ê×êIL�$�/»ÏÚê ÒÔò?@ �$ÐÔç¥

�"É�,Å�� �$UX +-É�"!|Øchim�,, :L�%»!"ÁÆç �$�,Å�$ �$�/» �$�%»�� �$U[9¿�$É ���"ÄÏÚê ÐÖê�-ÈÏÚïÏÚê _f�'»�".

�-ÉÊØ cg�#¸

In wireless ATM networks, the mobility of mobile terminals causes handovers between base stations

or between ATM switches. During a handover, the connection path must be re-established because

ATM switches communicate in the connection-oriented mode. Di�erent approaches have been proposed

to handle handovers but the incremental reestablishment scheme is expected to be fast, e�cient, and

transparent among them. Its implementation is composed of two steps - �nding a crossover switch
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(COS) between the current path and the new path in the �rst step and setting up a new partial path

in the second step. However this implementation may cause long latency and heavy signaling overhead

in wide area network. In this paper, we propose a new implementation technique of the incremental

reestablishment scheme which �nds a crossover switch and sets up a new partial path at one time using

a new signaling message. The proposed technique makes a signi�cant improvement in terms of latency

and signaling overhead.
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1 �)ÉÔç

�"8L4@ ÒÔò�'» {��%»chim �"¸j|Ü�"¾UW �$È ÁÆç z� �.» ATM Sko ��ÐÏÚç �$ÇÔò �%»�"¿ �� �$�$¼Âächim sv �,É�$ÁÆç z��.» ÒÔò �'»S

ko��Ð �� ATM ah´$�$ÇÚêim �$���)�'» �$�%» Sko��Ð chim sv �,Ém�Ñ �". z��.» ATM Sko ��Ð9L�)ÁÆç �$ÇÔò �%»�"¿ �$ ÏÖï

�$ �̧$�$ CGÊØ9L �$�$¼Âä�%» ÜÝùÏÚç ah´$�$�%» JMÑ\hcf�)�" �"¿CKÉ!~Ñ �". ATM Sko ��ÐÏÚç �/»�-¿ �$!#Ü ÒÔò �'»ÏÚê !"�$ CG

ÊØ9L JMÑ\hcf�)�" �"¿CKÉ!"�/» ÀÆö�%»�%» ÒÔò�'»ÏÚê ´$!~Ñ �-É imÉÚê :@ �,¿�,É?@ |��)�# !~Ñ �". U[).» HL �"ioUW qÏ×ê �,¸�$�*

ÀÆè�$Ä �$ �,ÆÁÆç HL�$') �.»ÍÔòÏÚê ´$?@�)ÁÆç JMÑ\hcf�)�" �"ÉÚç �$ �%» 3@9L {� JKÜ �$�)�# !"�$ CGÊØ9L q�� �,¸�'» �-É im

:@ �,¿�,É �$�,Å�$ 2@�"¿�$�)�# !~Ñ�".

�$¼Æï�"�$ �/»svm�Ñ �-Éim :@ �,¿�,É �"É�,ÅÏÚç V[2L 4�"�$im �"ª$�) �'» �" [1, 2]. �.»;Q �-Éim :@ �,¿�,É �"É�,Å (Full

Re-establishment) [3]ÏÚç JMÑ\hcf�)�" �"¿CKÉ!"�-ÈÏÚê CG JMÑ\hcf�) ?@ �"ÁÆç 4@�"É �$�$¼Âä (mirror basestation :

BSMIR) �� ÊÔä�,¸ �$�$¼Âä (destination basestation : BSDEST ) �%»¥ �.»;Q �-É imÉÚê 8@imÏØ �-Éimim :@ �,¿�,É !"ÁÆç

�"É�,Å�$UW, �-Éim {|Ð�"É �"É�,Å (Connection Extension) [4] ÏÚç !8Ñ:@ �"ÏÕòÐÖò �'» �-É im9L afah �$�$¼Âä (source bases-

tation : BSSRC) �� 4@�"É �$�$¼Âä�%»¥ �-ÉimÉÚê (.Ç ËÖö�$ÁÆç �"É�,Å �$�". �,Ä�'»�,¸ �-É im :@ �,¿�,É �"É�,Å (Incremental

Re-establishment) [2] ÏÚç !8Ñ:@ �"ÏÕòÐÖò�'» �-Éim�� 8@im �,¿�,É �$ÁÆç �-Éim �"�$9L UX�"�$ÁÆç ah´$�$ÉÚê �.»HK !̧"�* V[

imahcf�) ah´$�$ (crossover switch : COS) im �-¿�,É!~Ñ �, 4@�"É �$�$¼Âä�� V[imahcf�) ah´$�$ �%»¥ �-ÉimÁÆç 8@

im �,¿�,É!"UW, V[imahcf�) ah´$�$�� ÊÔä�,¸ �$�$¼Âä�%»¥ �-É imÁÆç �$ÐÔç �-ÉimÉÚê :@ �"ÏÕò!"ÁÆç �"É�,Å �$�". �,¿�$<@ah

ko ko�$ �-Éim :@ �,¿�,É �"É�,Å (Multicast Tree Establishment) [5]ÏÚç p (call) �" �,¿�,Ém}Ô CG �$ÇÔò �%»�"¿ �$ ´$�$ !~Ñ

CZ¿ (cell)¥ ^fÇÚç |��/» CZ¿ (neighboring cell) ÇÚê�� ÊÔä �,¸ CZ¿ �%»¥ �-ÉimÉÚê �,¿�,É ?@ ÁÔøÏÚïchim�, JMÑ \hcf�)�" �"¿CKÉ

!"�-È ÏÚê CG, ÐÚä�$ U[ �-ÉimÉÚê �$ÏÕò!"ÁÆç �"É�,Å�$�".

�.»;Q �-Éim :@ �,¿�,É �"É�,ÅÏÚç JMÑ \hcf�)�" �"¿CKÉ!|Ô CG�"�" �.» ;Q �-ÉimÉÚê �"�$ �,¿�,É!"�$ CGÊØ9L JMÑ\hcf�) �$

�/» �$�%» �$ �$¿�)�$UW Sko��Ð¥ �"��ÑÏÚê �"½�$ �"ÏÕò !~Ñ�". �-Éim {|Ð�"É �"É�,Å ÏÚç !8Ñ :@¥ �-Éim9L 8@imÏØ �-ÉimÉÚê (.ÇËÖö

�$�$ CGÊØ9L JMÑ\hcf�)�" �"¿CKÉ!|Ô CG�"�" �-Éim¥ �$¿ �$�" �$¿�)�$UW �-É im �"É 9L �"�$½Æê (cycle) �$ CKÉ�$¿ {� �$È�".

�,¿�$<@ahko ko�$ �-Éim :@ �,¿�,É �"É�,ÅÏÚç x� �$ÇÔò �%»�"¿�%»¥ ÒÔò �'»ÏÚê ´$?@ �*&) 2@¥ �-ÉimÉÚê �,¿�,É ?@�# !"�$ CG

ÊØ9L Sko��Ð¥ �"��Ñ �"É�$�" �$Ä!"�". �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,Å ÏÚç 4@ �"É �$�$¼Âä9L�) V[imahcf�) ah´$�$ �%»¥

�-Éim �%»ÏÚê 8@im �,¿�,É!"�$ CGÊØ9L �"ÉÚç �"É�,Å ÇÚê9L �$?@ JMÑ \hcf�) �$ �/» �$ �%»�� Sko ��Ð �"��Ñ¥ �$ÏÕò Ûãù �/»9L�)

qÏ×ê�,¸�'» �%»�/», V[imahcf�) ah´$�$ÉÚê �|Ý�"�# !"ÁÆç �� �"Ä �$ �$È�" [1, 6, 2].
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V[imahcf�) ah´$�$ÉÚê �-¿�,É!|Ô CG 4@�"É �$�$¼Âä�� V[imahcf�) ah´$�$ �%» �-Éim¥ �$¿�$�" �$¿�/» �$ �-ÉimÉÚê �,¿

�,É!"ÁÆçHL �,¿�$ÁÆç �$�%»�$ �$¿�)�$^him JMÑ\hcf�) �$ �/» �$ �%»�$ �$¿ �)�'» �". �%» 4@im 4@�"É �$�$¼Âä�� V[imahcf�)

ah´$�$�%»¥ �-ÉimÉÚê �"Â2L !"ÁÆçHL ÐÖò�,ÄÏÚê x��/» �$ÐÔò �-É im¥ �$¿ �$�" �$¿ �)�$¿ {� �$È�". �"�"�) �,¸!|Ù!~Ñ V[imah

cf�) ah´$�$ÉÚê �|ÝÁÆç �.Ç�$ ÐÖòcg!"�". �,Ä�'»�,¸ �-É im :@ �,¿�,É �"É�,Å ÏÚç V[imahcf�) ah´$�$ÉÚê �|ÝÁÆç �%»2M�� 4@�"É

�$�$¼Âä�� V[imahcf�) ah´$�$�%»¥ ��ËØ �-ÉimÉÚê �,¿�,É !"ÁÆç �%» 2Mim �$���)�* �$È�$ CGÊØ9L V[imahcf�) ah´$�$

¥ �"ÄCK¸ÏÚç �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,Å¥ �,É ÁÆò9L ½Æç �-É!#Ü ÏÚê �$ ��Ñ�". �"�"�) �,Ä�'»�,¸ �-Éim :@ �,¿�,É �$ q�� �,¸�$

�$ ´$?@�)ÁÆç V[imahcf�) ah´$�$ �"ÄCK¸ �"¿UW�$ÐÚï�$ qÏ×ê �,¸�$�)�# !~Ñ �". �$¼Æï�"�$ �/»sv m�Ñ V[imahcf�) ah´$

�$ �"ÄCK¸ �"¿UW�$ÐÚïÏÚç V[2L ¼Æç�)�$ Sko��ÐÏÚê ´$!~Ñ �"¿UW�$ÐÚï [7, 8, 6, 3]�� PNNI (Private Network to Network

Interface) Sko��Ð [9]ÏÚê ´$!~Ñ �"¿UW�$ÐÚïchim �"ª$�)�'»�" [10].

¼Æç�)�$ Sko��ÐÏÚê ´$!~Ñ �"¿UW�$ÐÚïchim Loose Select, Prior Path, Distributed Hunt, Backward Tracking �"¿

UW�$ÐÚï�$ :L�$�$�,È�". Loose Select �"¿UW�$ÐÚïÏÚç 4@ �"É �$�$¼Âä�$ �" �'» �� ÊÔä �,¸ �$�$¼Âä �%»¥ �$�%» �-É imÉÚê 2M�%»

!"UW, �$ �-ÉimÉÚê �$ÐÔç¥ �-Éim�� �$UX?@ �-Å�$ÁÆç ah´$�$ÉÚê V[imahcf�) ah´$�$im �-¿�,É!~Ñ �". Prior Path �"¿UW

�$ÐÚïÏÚç 4@�"É �$�$¼Âä�$ �"�'»�� �$ÐÔç �-É im �"É9L �$ÈÁÆç ^fÇÚç ah´$�$ �%»¥ �$ �%» �)�$ÉÚê 2M �%»!"�* �" �"É �"Â ÏÚç �)

�$ÉÚê �"Ê ÁÆç ah´$�$ÉÚê V[imahcf�) ah´$�$im �-¿�,É!~Ñ �". Distributed Hunt �"¿UW�$ÐÚïÏÚç 4@ �"É �$�$¼Âä�$ V[imah

cf�) ah´$�$ �"ÄCK¸ 6L�$�$ÉÚê Sko��Ð �"É¥ ^fÇÚç ah´$�$9L _him\h<@ahko!"UW �"¸ ah´$�$im��') ÏÚò �"Å 6L�$�$9L

�"¾�" V[imahcf�) ah´$�$ÉÚê �|ÝÁÆç�". Backward Tracking �"¿ UW�$ÐÚïÏÚç afah �$�$¼Âä�$ ÊÔä �,¸ �$�$¼Âä�"�$ !~Ñ ah

´$�$�$¸ �$ÐÔç �-ÉimÉÚê �"�"�"�/»�) ?@�"É ah´$�$9L�) afah �$�$¼Âä�� 4@ �"É �$�$¼Âächim �/»�-¿ ÏÚê �,¿�,É!|Ô CG �"ÍÏÚç

lmko (port) ÉÚê �"ÏÕò!"ÁÆç �$ÉÚê {|Ð�'»!"�* V[imahcf�) ah´$�$ÉÚê �-¿�,É!~Ñ �".

¼Æç�)�$ Sko��Ð9L�)ÁÆç Loose Select �"¿ UW�$ÐÚï�$�" Prior Path �"¿UW�$ÐÚï�� �"Í�$ ÀÆö�%» �%» �$ÐÔç �-É im �,É_f

�� Sko��Ð¥ sv �,É �,É_fÉÚê !"�"¥ �)�)�" ah´$�$9L�) j~Ñ�$!"UW, U[ �,É _fÉÚê �$ÏÕò!"�* V[imahcf�) ah´$�$ÉÚê

2M�%» !"ÁÆç ÐÖò�"É �$ÅÐÖò �$¸¥ sv!8Ñ�$ �"ÁÆò!"�". ]f!~ÑSko ��Ð¥ V[�$�" �"¸�$ CGÊØ9L Distributed Hunt �"¿UW�$ÐÚï

�� �"Í�$ _him\h<@ahko 6L�$�$ÉÚê �$ÏÕò!~Ñ V[imahcf�) ah´$�$ �"ÄCK¸ ÏÚê !|Ô {� �$È �". U[&)�" j|Ü�-¸ Sko ��Ð9L�)ÁÆç

!"�"¥ �)�)�" ah´$�$9L ^fÇÚç ÀÆö�%»�%»¥ �-É im �,É_f�� Sko ��Ð¥ sv �,É �,É _fÉÚê �) �"É !"ÁÆç �.Ç�$ �) )-ÅUW, _him\h

<@ahko 6L�$�$9L ¥!~Ñ V[imahcf�) ah´$�$ �"ÄCK¸ÏÚç �$U[ 9¿�$É ���"Ä �$ V[�". �"�"�) ¼Æç�)�$ Sko ��Ð9L �,¸ÏÕò�$
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ÁÆç �"¿UW�$ÐÚïÏÚê j|Ü�-¸ Sko��Ð9L �"im �,¸ÏÕò!"ÁÆç �.Ç ÏÚç !~Ñ2M�" �$È �".

PNNI Sko��ÐÏÚê ´$!~Ñ �"¿UW�$ÐÚïchimÁÆç Optimal �"¿UW�$ÐÚï�� Minimal �"¿UW�$ÐÚï�$ :L�$�$ �,È�". Optimal

�"¿UW�$ÐÚï9L�)ÁÆç 4@�"É �$�$¼Âä�$ �"¸ �$ÇÔò �%»�"¿ÇÚêÏÚê �)�$ah!"UW �$ÈÁÆç ah´$�$ÇÚê¥ ´$�$ j~Ñ 2M�� Sko ��Ð¥ 2MÛãò

�,É_fÉÚê �$ÏÕò!"�* V[imahcf�) ah´$�$�" lm!|Øm�Ñ ÁÔç�$ �,¸�'» U[ÉÖðÏÚê �|Ý ÁÆç�". ÁÔç�$ �,¸�'» U[ÉÖð�$ �|Ý�"�$UW �" �/»

4@�"É �$�$¼ÂäÏÚç �$¿ :L ah´$�$9L 4@!~Ñ �,É_fÉÚê �,¾ �$ ´$?@ �$U[ 9¿�$É ÏÚê !~Ñ �". Minimal �"¿UW�$ÐÚïÏÚç Optimal �"¿UW

�$ÐÚï9L ¥?@ �|Ý�"�'» Optimal V[imahcf�) ah´$�$9L�) {� JKÜm�Ñ �". Optimal V[imahcf�) ah´$�$ÁÆç �" �'»�� af

ah �$�$¼Âä�%»¥ �-É im�� �"�'»�� 4@�"É �$�$¼Âä�%»¥ �-ÉimÉÚê �$UX?@ �$ÐÔç �-É imÉÚê �$4@ !~Ñ :@ �"ÏÕò !|Ô {� �$ÈÁÆç ah´$

�$ÉÚê Minimal V[imahcf�) ah´$�$im �-¿�,É!~Ñ�".

PNNI Sko��Ð9L �"ÏÕò�$ÁÆç Optimal �"¿ UW�$ÐÚï�� Minimal �"¿UW�$ÐÚïÏÚç V[imahcf�) ah´$�$ÉÚê �|Ý�$ ´$?@ �$

U[9¿�$É 6L�$�$ÉÚê �$ÏÕò!~Ñ �". �"�"�) Optimal �"¿UW�$ÐÚï�$�" Minimal �"¿UW�$ÐÚïÏÚê �$ÏÕò?@ �,Ä�'»�,¸ �-É im :@ �,¿

�,É �"É�,ÅÏÚê sv!8Ñ !"�/» V[imahcf�) ah´$�$ÉÚê �|Ý �$ ´$!~Ñ �$U[9¿�$É �� ��ËØ �-É imÉÚê :@ �,¿�,É!"�$ ´$ !~Ñ �$U[ 9¿�$É

�$ �$¿cg!"�". �$�� �"Í�$ x� �%»2M9L �,¿��Ñ �$U[9¿�$É ÏÚç Sko ��Ð 9L ���"Ä ÏÚê |�UW JMÑ\hcf�) �$ �/» �$�%»�$ �$¿�)�'»

�". U[&)^him j|Ü�-¸ Sko��Ð9L �, Ï̧Õò!"�$ ´$?@�)ÁÆç �$U[ 9¿�$É �� �"Ä�� JMÑ\hcf�) �$ �/» �$�%»ÏÚê ÐÖê�$�$ ´$ !~Ñ 8@im

ÏØ �$�,Å�$ �$¿cg!"�".

ËÔç ÁÔçÊØÏÚç JMÑ\hcf�) �$�/» �$ �%»�� �$U[9¿�$É ���"Ä ÏÚê ÐÖê�$�$ ´$?@ x� �%»2Mim �$���)�$ (.» �,Ä�'»�,¸ �-É im :@

�,¿�,É �"É�,ÅÏÚê !~Ñ �%»2Mim �%»�$¿��!"ÁÆç �$�,ÅÏÚê :L�%»!"UW �,É ÁÆòÏÚê ËØ�,¸!~Ñ �". �%»�$¿ �� �$ �,Åchim ËÔç ÁÔçÊØÏÚç ah´$�$

(Signaling WIth Path Information : SWIPI) loimkm½¾ê�� �"É�� m�Ñ ah´$�$ (Enhanced SWIPI) loimkm½¾êÏÚê :L

�%»!~Ñ�".

ah´$�$ loimkm½¾êÏÚç �$ÇÔò �%»�"¿�%»¥ ÀÆö�%» �-ÉimÉÚê �) �"É!"ÁÆç �-Éim �,É _f JL�$ËÚê (Path Information Table :

PIT) �� V[imahcf�) ah´$�$ �"ÄCK¸�� ��ËØ �-É im :@ �,¿�,É ÏÚê !~Ñ �.»9L {� JKÜ!"�$ ´$ !~Ñ �-Éim �,¿�,É 6L�$�$ �'» COSPS

(CrossOver Switch Probe and Setup) 6L�$�$ÉÚê �,É¥!~Ñ �". ah´$�$ loimkm½¾ê9L�) JMÑ\hcf�)�" �"¿CKÉ!" �/», ?@

�"É �$ÇÔò �%»�"¿ÏÚç afah ah´$�$ (source switch : SRCX)¥ �-Éim �,É_f JL�$ËÚêim��') �$ÐÔç �-É im �,É _fÉÚê �"�*

�� 4@�"É �$�$¼Âä9L2L JMÑ\hcf�)ÉÚê cg�,ÜÏÚê !~Ñ�". 4@�"É �$�$¼ÂäÏÚç �.»ÍÔò �"¾ÏÚç �$ÐÔç �-Éim �,É_fÉÚê �$ÏÕò?@ COSPS
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6L�$�$ÉÚê �"¸�,É!"�* 4@�"É ah´$�$ (mirror switch : MIRX) 9L2L �.» ÍÔò!~Ñ�". COSPS 6L�$�$ÉÚê �"¾ÏÚç ah´$�$ÁÆç

COSPS 6L�$�$9L lm!|Ø�$�) �$ÈÁÆç �$ÐÔç �-Éim �,É_f9L �" �'»¥ ah́$�$ �.»p (switch ID) �" lm!|Ø �$�) �$ÈÁÆç �$ÉÚê

{|Ð�'»!~Ñ�". �%»�#¸ lm!|Ø �$�) �$Èch�/» U[ ah´$�$�" V[imahcf�) ah´$�$�$^him {� JKÜ ÏÚê ÐÖò�$!"UW, U[),Ï�$ �"½ch�/»

�"���$É (routing) JL�$ËÚêÏÚê {|Ð�'» ?@ ÊÔä�,¸ ah´$�$ (destination switch : DESTX) 9L ?@ �"É!"ÁÆç �-ÉimÉÚê �.»HK¸?@

COSPS 6L�$�$ÉÚê �.»ÍÔò!~Ñ�". �$�� �"Í �$ �-Éim �,¿�,É 6L�$�$9L �$ÐÔç �-É im �,É_fÉÚê lm !|Ø!"ÁÆç ah´$�$ loimkm½¾êÏÚç

V[imahcf�) ah´$�$ �"ÄCK¸�� ��ËØ �-É im :@ �,¿�,É¥ x� �%»2MÉÚê !~Ñ �%» 2Mim {�JKÜ!"�$ CGÊØ9L JMÑ\hcf�) �$�/» �$�%»

�� �$U[9¿�$É ���"ÄÏÚê ÐÖê�'»�".

U[&)�" ah´$�$ loimkm½¾êÏÚç COSPS 6L�$�$9L �$ÐÔç �-Éim �,É _fÉÚê ^fx� lm !|Ø�$�$�$ CGÊØ9L 6L�$�$¥ �$¿�$

�" �$¿�) �'»�". ]f!~Ñ �"¸ ah´$�$9L�) �"���$É �-ÉimÉÚê �-¿�,É!|Ô CG ÊÔä �,¸ ah´$�$ÉÚê �$ÏÕò!"�$ CGÊØ9L �$ÐÔç �-ÉimÉÚê

�$4@!~Ñ :@ �"ÏÕò!"�$ ÊÔñ!~Ñ�". �$).» �%»�,ÄÏÚê _f t~Ñ!"�$ ´$?@ ËÔç ÁÔçÊØ9L�)ÁÆç 4@ �"É �$�$¼Âä9L�) COSPS 6L�$�$ÉÚê

�"¸�,É!"�$ �.»9L ATM ah´$�$¥ |�af !|Ô�"É�� Sko ��Ð¥ 2MÛãò �,É _fÉÚê �$ÏÕò?@ V[imahcf�) ah´$�$ �_fÉÚê �-¿�,É

!"ÁÆç ���,ÉÏÚê ���"!~Ñ �"É ��m�Ñ ah´$�$ loimkm½¾êÏÚê :L�%»!~Ñ �". �"É ��m�Ñ ah´$�$ loimkm½¾êÏÚç 4@ �"É �$�$¼Âä9L�) V[

imahcf�) ah´$�$ �_fÉÚê �-¿�,É!"ÁÆç ���,ÉÏÚê ���"!"�* COSPS 6L�$�$9L lm !|Ø �$ÁÆç �$ÐÔç �-É im �,É_fÉÚê afah ah

´$�$9L�) V[imahcf�) ah´$�$ �_f�%»¥ �-Éim �,É _fim :L !~Ñ!"�* 6L�$�$¥ �$¿ �$ÉÚê ÐÖê �'»�". ]f!~Ñ �"¸ ah´$�$9L

�) �"ÏÚï �-ÉimÉÚê �-¿�,É!|Ô CG V[imahcf�) ah´$�$ �_fÉÚê �$ÏÕò !|Ø chim�, �-É im :@�"ÏÕò Ï×êÏÚê ÁÔ÷ �'»�".

ËÔç ÁÔçÊØ¥ sv�,ÉÏÚç �"ÏÚï�� �"Í �". 2�"É 9L�)ÁÆç �-Éim :@ �,¿�,É �"É�,Å ÏÚê sv!8Ñ!|Ô CG �,É ÁÆò +-É �" �$ÐØ�$ �$ÁÆç cg

afÇÚê9L 4@?@ �.»¼Æð!"UW, �$¼Æï�"�$ �/» svm�Ñ V[imahcf�) ah´$�$ �"ÄCK¸ �"¿ UW�$ÐÚïÏÚê �,¿�-É!~Ñ �". 3�"É9L�)ÁÆç �,Ä�'»�,¸

�-Éim :@ �,¿�,É �"É�,Å¥ �%»�$¿�� �$�,Å�'» ah´$�$ loimkm½¾ê�� �"É��m�Ñ ah´$�$ loimkm½¾êÏÚê :L �%»!~Ñ �". 4�"É9L�)ÁÆç

�$Ê×êIL�$�/»ÏÚê ÒÔò?@ :L�%»!~Ñ �%»�$¿�� �$�,Å9L 4@!~Ñ �,ÉÁÆòÏÚê �$UX +-É�"!"UW, 5 �"É9L�) �-¿ ÉÔçÏÚê AKÊÁÆç�".

2 j~Ñ)/» �/»sv

�$ �"É9L�)ÁÆç �-Éim :@ �,¿�,É �"É�,ÅÏÚê +-É �"!|Ô CG �$ÐØ�$ �$ÁÆç cgafÇÚê9L 4@?@ �,¿�-É !"UW, �$¼Æï�"�$ �/»svm�Ñ V[im

ahcf�) ah´$�$ �"ÄCK¸ �"¿UW�$ÐÚïÏÚê ¼Æç�)�$ Sko��ÐÏÚê ´$!~Ñ �"¿ UW�$ÐÚï�� PNNI Sko��Ð ÏÚê ´$ !~Ñ �"¿ UW�$ÐÚïchim �"

uv�) �,¿�-É!~Ñ �".
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2.1 �-Éim :@ �,¿�,É �"É�,ÅÏÚê +-É�"!"ÁÆç cgafÇÚê

z��.» ATM Sko��Ð9L�) �-Éim :@ �,¿�,ÉÏÚç �/»�-¿ �$!#Ü�,¸�'» ATM Sko��Ð¥ ÒÚä �,É�"É JMÑ \hcf�)�" �"¿CKÉ!|Ô CG�"�"

{�JKÜ �$�)�# !~Ñ�". �"�"�) q���,¸ chim �-ÉimÉÚê :@ �,¿�,É !"ÁÆç �.Ç�$ ÐÖòcg!"�". �-Éim :@ �,¿�,É ÏÚê ´$ !~Ñ �"É�,Å ÐÖò¥

!"�"�'» �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,Å¥ sv!8Ñ9L �$È�)�)ÁÆç �$U[ 9¿�$É �� �"Ä, JMÑ \hcf�) �$ �/» �$�%», �$ÐÔç �-Éim :@�"

ÏÕò Ï×ê, �$ÐÔò �-Éim¥ �$¿�$�" UW&*�$�)�# !~Ñ�" [11, 12].

�$U[9¿�$É ���"Ä ÏÚç �-Éim :@ �,¿�,É ÏÚê ´$?@ �"ÏÕò�$ÁÆç �$U[ 9¿�$É 6L�$�$¥ �#Échim 2M �%»m�Ñ�". j|Ü�-¸ Sko ��Ð9L

�, Ï̧Õò!"�$ ´$!~Ñ �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,Å9L�)ÁÆç V[imahcf�) ah´$�$ (COS) ÉÚê �|Ý�$ ´$ !~Ñ �$U[ 9¿�$É �� 4@�"É

�$�$¼Âä (BSMIR) 9L�) V[imahcf�) ah´$�$�"�$¥ ��ËØ �-ÉimÉÚê �,¿�,É !"�$ ´$!~Ñ �$U[ 9¿�$É�$ �$¿cg!"�". �$U[9¿

�$É 6L�$�$�" �"½ÏÚê{�ÉÔä ah´$�$9L�)¥ 4@�$ �$�%» (queueing delay) �$ �$¿�)�* 6L�$�$ �)�$ �$ �%» �$ �$¿�)�'» �".

U[&)^him �, Ï̧Úç 6L�$�$ÉÚê �"ÏÕò?@ �-Éim :@ �,¿�,ÉÏÚê {� JKÜ!"ÁÆç �.Ç �$ ÐÔø�".

JMÑ\hcf�) �$�/» �$�%»ÏÚç �$ÇÔò �%»�"¿�$ JMÑ\hcf�)ÉÚê cg �,Ü!~Ñ � 4@�"É �$�$¼Âä9L�) �)�$ahÉÚê �"¾ÏÚê {� �$È2L �$

�$�"�$ �,¿�$ÁÆç �$�%»�$�". �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,Å 9L �$È�)�) JMÑ\hcf�) �$ �/» �$�%»ÏÚç V[imahcf�) ah´$�$ÉÚê

�|ÝÁÆçHL �,¿�$ÁÆç �$�%»��, 4@�"É �$�$¼Âä9L�) V[imahcf�) ah´$�$�"�$¥ ��ËØ �-ÉimÉÚê :@ �,¿�,É !"ÁÆçHL �,¿ �$ÁÆç �$

�%»¥ !|Ù�$�". JMÑ\hcf�) �$�/» �$�%»�$ �$¿ �)�$�/» �/»�-¿ �$ ÀÆè �$¿ {�\f �$È UW, �)�$ah ÓÖï �$¿ (QoS) ÏÚê _f �"É!|Ô {� �,Æ

2L m�Ñ�". �"�"�) JMÑ\hcf�) �$�/» �$�%» �$ �"Â �"�# !~Ñ�".

�$ÐÔç �-Éim :@�"ÏÕò Ï×êÏÚç JMÑ\hcf�)¥ �-¿��im �,¾ �)�'» �$ÐÔò �-Éim ÐÖò9L�) �$ÐÔç¥ �-Éim�" �"�$!"ÁÆç �$Ï×ê�$�".

z��.» ATM Sko��Ð 9L�) �-ÉimÉÚê :@ �,¿�,É!"ÁÆç �$��ÁÆç JMÑ \hcf�)im �'» ?@ �$ÐÔç¥ �-ÉimimÁÆç 2MÍÔä �/»�-¿!|Ô {� �,Æ�$

CGÊØ�$�". ÀÆè�$Ä �,ÆÁÆç �/»�-¿ �$ �$�$ ´$?@�)ÁÆç �$ÐÔç¥ �-ÉimÁÆç ���$ !~Ñ ;@ 8@imÏØ �-É imÉÚê �,¿�,É!~Ñ �, �$ÐÔç¥ �-É

imÉÚê �%»{~Ñ?@�# !~Ñ�". �"¸�"¸¥ �/»�-¿ÇÚêÏÚç Sko��Ð¥ �" ��ÑÏÚê �"ÏÕò!"�$ CGÊØ9L �/»�-¿ �-É im�" ÐÖòËÔä�$ÁÆç sv �%»�$ �$¿

�)�$¿ {�ÉÔä �"��Ñ�$ �"É�$�$UW, U[ �-¿��im 8@imÏØ �/»�-¿ cgsv�" �"¾�"ÇÚê�*�$�$ �"½ÏÚê {� �$È�". �"�"�) �$ÐÔç¥ �-É

imÉÚê �$4@!~Ñ :@ �"ÏÕò!"ÁÆç �.Ç�$ �"�"Ä�$¸!"�".

�$ÐÔò �-Éim �$¿�$ÁÆç JMÑ\hcf�)¥ �-¿��im �%»ÇÚê�)�$ÁÆç �/»�-¿ ÀÆö �%»�%» �-É im¥ �$¿�$�$�". �$ÐÔò �-Éim�" �$¿�/» �%»

�"¿�%»¥ ÒÔò�'»ÏÚê ´$!~Ñ �$�/» �$�%»�$ �$¿�)�$UW, Sko ��Ð¥ �"��Ñ �"É �$\f �"½�" �'»�". �"�"�) �$ÐÔò �-Éim¥ �$¿�$ÁÆç
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�"Â�"�# !~Ñ�".

2.2 ¼Æç�)�$ Sko��ÐÏÚê ´$!~Ñ �"¿UW�$ÐÚï

�%»�$¿ svdf¥ ¼Æç�)�$ Sko��Ð9L�)ÁÆç !"�"¥ �)�)�" ^fÇÚç �$ÇÔò �%»�"¿¥ �-Éim �,É_fÉÚê j~Ñ �$!"UW, !"�"¥ ah´$�$

9L Sko��Ð¥ sv�,É �,É_fÉÚê �)�"É!"ÁÆç �.Ç �$ �"ÁÆò!"�$ CGÊØ9L V[imahcf�) ah´$�$ �"ÄCK¸ ÏÚê ÐÖò �"É �$Å ÐÖò �$¸ chim sv

!8Ñ!|Ô {� �$È �". Loose Select, Prior Path, Backward Tracking �"¿ UW�$ÐÚï [7, 8, 6]�$ �$ ����9L ÍÔä !~Ñ�". ]f!~Ñ

�%»�$¿ svdf¥ ¼Æç�)�$ Sko��Ð9L�)ÁÆç ah´$�$¥ {��" �,¸ �$ CGÊØ9L Distributed Hunt �"¿UW�$ÐÚï [7, 8, 6] �� �"Í�$

_him\h<@ahko (broadcast) 6L�$�$ÉÚê �$ÏÕò!~Ñ V[imahcf�) ah´$�$ �"ÄCK¸ �$ �"ÁÆò!"�". U[ �$Ä 1ÏÚç ¼Æç�)�$ Sko ��Ð

9L�)¥ V[imahcf�) ah´$�$ �"ÄCK¸ �"¿UW�$ÐÚïÏÚê _f�*ÐØ�". �$CG ´$�$ �)�) (Location Server : LS) ÁÆç �$ÇÔò �%»

�"¿ÇÚê¥ ´$�$ÉÚê ���,¸!"UW ÇÚòÉÔä �,É _fÉÚê j~Ñ �$!"ÁÆç �-¸!|Ô ÏÚê !"�*, �/»�-¿ �)�) (Connection Server : CS) ÁÆç �$ÇÔò

�%»�"¿ÇÚê¥ �-Éim �,É_fÉÚê �)�"É j~Ñ�$!"ÁÆç �-¸!|ÔÏÚê !~Ñ �".

(a)Loose Select (b)Prior Path Knowledge

LS

CS DESTX

Old Path Before HO

New Calculated Path LS

CS DESTX

COS Candidate

ATM backbone
Network

ATM backbone
Network

(c)Distributed Hunt (d)Backward Tracking

LS DESTX

LS

CS DESTX

ATM backbone
Network

ATM backbone
Network

COS is founded

NO

NO
YES

BSMIR

BSSRC
BSMIRBSMIR

BSMIR
BSSRC

BSSRC

BSSRC

SRCX SRCX

SRCX
SRCX

MIRXMIRX

MIRXMIRX

U[ �$Ä 1: ¼Æç�)�$ Sko��Ð ÏÚê ´$!~Ñ V[imahcf�) ah´$�$ �"ÄCK¸ �"¿ UW�$ÐÚï

Loose Select �"¿UW�$ÐÚï ( U[�$Ä 1� a) 9L�)ÁÆç 4@�"É �$�$¼Âä(BSMIR) �$ 4@ �"É ah´$�$ (MIRX) 9L �) �"É�$�) �$È

ÁÆç Sko��Ð¥ sv �,É �,É_fÉÚê �"�"É chim ÊÔä�,¸ ah´$�$ (DESTX) �"�$¥ �$ �%» �-É imÉÚê 2M�%» !"UW, �$�$¼Âä�$ 2M �%»m�Ñ

�-ÉimÉÚê �/»�-¿ �)�) (CS) 9L �)�"É�$�) �$ÈÁÆç �$ÐÔç¥ �-Éim�� �$UX?@�) ¼¾òÒÔòchim lm !|Ø�$ÁÆç ah´$�$ÉÚê V[imahcf

�) ah´$�$im �-¿�,É!~Ñ�". Prior Path �"¿ UW�$ÐÚï ( U[�$Ä 1 � b) 9L�)ÁÆç 4@ �"É �$�$¼Âä�$ �/»�-¿ �)�)9L �) �"É�$�) �$È
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ÁÆç �$ÐÔç �-Éim �,É _f�� Sko��Ð¥ sv �,É �,É_fÉÚê �"�*���), �$ÐÔç �-Éim9L lm !|Ø�$�) �$ÈÁÆç ah´$�$ÇÚê�� �" �'» �"�$¥

�$�%» �)�$ÉÚê 2M�%»!"UW, U[ �"Æ �$ �" �"É �"ÂÏÚç ah´$�$ÉÚê V[imahcf�) ah´$�$im �-¿�,É!~Ñ �". �$ÇÚê x� �"¿UW�$ÐÚïÏÚç

�/»�-¿ �)�)9L�) �-ÉÊÔä !8Ñ�"É�$ �"¿CKÉ!|Ô {� �$È UW, �"¸ ah´$�$�" Sko ��Ð¥ sv �,É �,É_fÉÚê �) �"É ?@�# !"�$ CGÊØ9L j|Ü

�-¸ Sko��Ð 9L �,¸ÏÕò!"�$ !}ØÇÚê�".

Distributed Hunt �"¿UW�$ÐÚï ( U[�$Ä 1 � c) 9L�)ÁÆç ^fÇÚç ah´$�$�" �" �'»ÏÚê ÒÔò!"�* �/»�-¿ÏÚê AKÊUW �$È ÁÆç ^fÇÚç �$

ÇÔò �%»�"¿¥ �/»�-¿�,É �,É_fÉÚê �/»�-¿�,É �,É _f JL�$ËÚê (Connectivity Table) !6Ü=@im j~Ñ�$!~Ñ �". JMÑ\hcf�)�" �"¿CKÉ !"�/»

4@�"É �$�$¼ÂäÏÚç Sko ��Ð 3@¥ ^fÇÚç ah´$�$9L2L V[imahcf�) ah´$�$ �"ÄCK¸ 6L�$�$ÉÚê _him\h<@ahko (broadcast)

!"UW, Sko ��Ð 3@¥ ^fÇÚç ah´$�$ÇÚêÏÚç �"�'»¥ �/»�-¿�,É �,É _f JL�$ËÚêÏÚê �,ÄCK¸ !"�* �" �'» �$ V[imahcf�) ah´$�$�"

m}Ô {� �$È ÁÆç �$ÉÚê 4@�"É �$�$¼Âä9L2L ÏÚò�"Å!~Ñ�". �$Ä 2M�$ �%» (timeout period) �$ �$�%» �9L, 4@ �"É �$�$¼ÂäÏÚç ÏÚò �"Å

6L�$�$�" �)�/ÏÔç �-Éim �,É_fÉÚê �"�"Échim �"¸ ah´$�$�"�$¥ �$ �%» �)�$�" �" �"É �"Å ÏÚç ah´$�$ÉÚê 2M �%»?@ V[imah

cf�) ah´$�$im �-¿�,É!~Ñ�". �$ �"¿UW�$ÐÚïÏÚç V[imahcf�) ah´$�$ �"ÄCK¸ 6L�$�$ÉÚê _him\h<@ahko!"�$ CGÊØ9L j|Ü

�-¸ Sko��Ð 9L �,¸ÏÕò!"�$ !}ØÇÚê�".

Backward Tracking �"¿UW�$ÐÚï ( U[�$Ä 1 � d) 9L�)ÁÆç �/»�-¿ �)�)ÁÆç �$ÐÔç �-É im �,É _fÉÚê �)�"É!"UW �$È �$ �"½ch

�*, afah �$�$¼ÂäÏÚç Sko��Ð sv�,É �,É_fÉÚê �$¿�� �"�$UW �$È�". JMÑ\hcf�)�" �"¿CKÉ !"�/» afah �$�$¼Âä�$ afah ah´$

�$�� ÊÔä�,¸ ah´$�$�%»¥ �$ÐÔç �-Éim�"É¥ ah´$�$ÇÚê�$ V[imahcf�) ah´$�$�" m}Ô {� �$ÈÁÆç �$ÉÚê ÍØ�" �,¸chim �"ÄCK¸

!~Ñ�". �$ �"¿UW�$ÐÚïÏÚç �$ÐÔò �-Éim�" �$¿�)�$UW, �"ÄCK¸ �$ �%»�$ cf5@ �,¿�'» �".

2.3 PNNI Sko��ÐÏÚê ´$!~Ñ �"¿UW�$ÐÚï

ËÔç �,¿9L�)ÁÆç PNNI �$ �%»¥ ATM Sko��Ð9L 4@ !~Ñ 2@cg�� �"�� �$É9L 4@?@ �"¿ �"_fUW, PNNI Sko��Ð9L�) V[imah

cf�) ah´$�$ÉÚê �|ÝÁÆç Optimal �"¿UW�$ÐÚï�� Minimal �"¿UW�$ÐÚï9L 4@?@ �,¿�-É!~Ñ �".

PNNI Sko��ÐÏÚç �*&) ÇÔòin U[ÉÖð (peer group) chim �$���) �'» 2MÛãò svdfÉÚê �" �'» �". �$!"´$ 2MÛãò (level n)

¥ ÇÔòin U[ÉÖðÏÚç �$¿:L ATM ah´$�$ÇÚêim sv�,É�$�) �$Èch�*, 2MÛãò n�1 9L�) 2MÛãò 1 �"�$¥ �"É ´$ 2MÛãòÏÚç !"´$ 2M

ÛãòÏÚê 4@ln!"ÁÆç ÁÔç�$�,¸�'» Zf\h (node) ÇÚêim sv�,É�$�) �$È�". �"¸ ÇÔòin U[ÉÖðÏÚç �" �'»ÏÚê 4@ln!"ÁÆç 4@ln Zf\h (Peer
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A.2.1 A.2.2

A.2.3 A.2.4

B.1.1 B.1.2

B.1.3 B.1.4

B.2.1 B.2.2

B.2.3 B.2.4

A.1.1 A.1.2

A.1.3 A.1.4

A.1 A.2 B.1 B.2

A B

Level 1

Level 2

Level 3

ATM Switch

Peer Group Leader

Existing Connection

New connection

DESTX : A.1.3
SRCX  : B.1.2
MIRX  : B.2.4

U[�$Ä 2: PNNI �$�%»¥ 2MÛãò�,¸ Sko ��Ð svdf�� �"�� �$É¥ 9M

Group Leader : PGL) ÉÚê �.»Ûßú!"UW, �$ 4@ln Zf\hÁÆç �"É ´$ ÇÔòin U[ÉÖð9L�) �" �'»¥ U[ÉÖðÏÚê 4@ln !~Ñ�". U[ÉÖð �%»

9L�) �"¸ Zf\hÇÚêÏÚç Sko��Ð¥ sv�,É �,É _f�� �"���$É ÏÚê ´$ !~Ñ �,É _fÇÚêÏÚê �"Ép UX{~Ñ!~Ñ �". 4@ln Zf\h (PGL) ÁÆç �"É´$

ÇÔòin U[ÉÖð9L�) �"�'»�$ 4@ln!"UW �$È ÁÆç U[ÉÖð¥ cg�#¸ �,É _fÉÚê ?@ �"É ÇÔòin U[ÉÖð �%»¥ �"ÉÚç Zf\hÇÚê�� UX {~Ñ!"�*, �$

),Ï2L UX{~Ñm�Ñ cg�#¸ �,É_fÉÚê �"�$ !"´$ U[ÉÖðchim _him\h<@ahko !~Ñ �". �$�� �"Í ÏÚç �"É�,Å chim �"¸ Zf\hÇÚêÏÚç �" �'»�$

ÍÔä!~Ñ ÇÔòin U[ÉÖð9L 4@!~Ñ �.»;Q �,É_f�� �"�'»�$ ÍÔä!~Ñ ^fÇÚç �"É ´$ 2MÛãò9L 4@ !~Ñ cg�#¸ �,É _fÉÚê �"Ê2L m�Ñ�". PNNI S

ko��Ð 9L�)ÁÆç DTL (Designated Transit List) ÏÚê �$ÏÕò !~Ñ 2MÛãò �,¸ afah �"�� �$É (hierarchical source routing) [9]ÏÚê

!~Ñ�". DTL �,É _fÁÆç �"¸ U[ÉÖðchim ÇÚê�)cfÁÆç �7Ú �.» FG Zf\h9L �) �"É �$�*, �-Éim �,¿�,É 6L�$�$9L lm !|Ø �$�) �.»ÍÔòm�Ñ �".

Optimal �"¿UW�$ÐÚïÏÚç afah ah´$�$�� 4@�"É ah´$�$ U[�$UW ÊÔä �,¸ ah´$�$¥ ´$�$ j~Ñ2M9L �"�" V[imahcf�) ah

´$�$ÉÚê �|ÝÁÆç�". ah´$�$�%» JMÑ\hcf�)�" �"¿CKÉ!"ÁÆç �-É ��9LÁÆç afah ah´$�$�� ÊÔä �,¸ ah´$�$, afah ah´$�$�� 4@ �"É

ah´$�$�" ¼¾òÒÔòchim lm!|Ø�$�) �$È ÁÆç �"É´$ ÇÔòin U[ÉÖð9L �"�" 8L �"�$ �-É ���" �"¿CKÉ!~Ñ �". �,¿�-É ÏÚê �%»�%» !$ !"�$

´$!"�*, Lij ÉÚê ah´$�$ i �� ah´$�$ j �" ¼¾òÒÔòchim ÍÔä!"ÁÆç �"É ´$ ÇÔòin U[ÉÖð¥ IL BZ¿ (level), Pij ÉÚê ah´$�$ i �� ah´$

�$ j �" ¼¾òÒÔòchim ÍÔä!"ÁÆç �"É´$ ÇÔòin U[ÉÖð, afah ah´$�$ÉÚê S, 4@�"É ah´$�$ÉÚê M, ÊÔä�,¸ ah´$�$ÉÚê D �"UW ��io�$

im !~Ñ�". LSD < LSM �'» �-É��9LÁÆç afah ah´$�$�� 4@ �"É ah´$�$¥ �)�$�" afah ah´$�$�� ÊÔä �,¸ ah´$�$¥ �)

�$_f�" �"�"Å�$ CGÊØ9L, PSM chim ÇÚê�)cfÁÆç �7Ú �.»FG Zf\hÉÚê Optimal V[imahcf�) ah´$�$im �-¿�,É!~Ñ �". LSD

> LSM �$�)�" LSD = LSM �'» �-É��9LÁÆç �)im �%» 9L ¼¾òÒÔòchim lm !|Ø �$ÁÆç �-Éim�" �,Æ�$ CGÊØ9L ÊÔä �,¸ ah´$�$ÉÚê

V[imahcf�) ah´$�$im �-¿�,É!~Ñ�". 9MÉÚê ÇÚê�), U[�$Ä 29L�) _fÁÆç �"�� �"Í �$ ah´$�$ A.1.39L�) �)�$ahÉÚê �"¾UW

�$ÈÁÆç �$ÇÔò �%»�"¿�� ah´$�$ B.1.2 9L�) �)�$ahÉÚê �"¾ UW �$ÈÁÆç �$ÇÔò �%»�"¿ �"�$9L �/»�-¿ �$ �,¿�,É �$�) �$È�"�", ah´$

�$ B.1.29L�) �)�$ahÉÚê �"¾UW �$È(.» �$ÇÔò �%»�"¿�$ ah´$�$ B.2.4 �$�-¸ chim JMÑ\hcf�)ÉÚê JKÛ�"UW �"�,É !"�/», LSD

ÁÆç 1�$ �$UW LSM ÏÚç 2�" �$�) LSD < LSM¥ �-É ���" m�Ñ�". �"�"�) Optimal V[imahcf�) ah´$�$ÁÆç PSM ( ÐÚä
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B) chim ÇÚê�)cfÁÆç �7Ú �.»FG ah´$�$�'» B.1.1 �$ m�Ñ�".

Optimal �"¿ UW�$ÐÚïÏÚç ah´$�$ÇÚê�%»¥ �"É́$ ÇÔòin U[ÉÖð �,É_fÉÚê �$ÏÕò!"�* �}Ù 2L V[imahcf�) ah´$�$ÉÚê �-¿�,É

!|Ô {� �$È�". !"�$�%» �$ �"¿UW�$ÐÚïÏÚç U[�$Ä 2¥ 9M9L�)\f _fÇÚñ�$ �$ÐÔç �-É imÉÚê �$4@im �"ÏÕò !|Ô {� �$ÈÁÆç ah´$�$

B.1.4�" ÐÔç:@!"ÁÆçHL\f ah´$�$ B.1.1 ÏÚê V[imahcf�) ah´$�$im �-¿�,É ?@ �$ÐÔç �-É imÉÚê �$4@ !~Ñ :@ �"ÏÕò!"�$ ÊÔñ !~Ñ

�".

Minimal �"¿UW�$ÐÚï¥ �-É��9LÁÆç Optimal �"¿UW�$ÐÚï�$ �$ÐÔç¥ �-ÉimÉÚê �$4@ !~Ñ �"ÏÕò!"�$ ÊÔñ!" (.» �%»�,Ä ÏÚê _f

t~Ñ!"�$ ´$?@�) :L�$�$ �,È�". Minimal �"¿ UW�$ÐÚï9L�)ÁÆç Optimal V[imahcf�) ah´$�$ÉÚê �|ÝÏÚç �9L, Optimal

V[imahcf�) ah´$�$9L�) �$ÐÔç¥ �-É imÉÚê �$4@!~Ñ :@�"ÏÕò !|Ô {� �$È ÁÆç V[imahcf�) ah´$�$ÉÚê 2M �%»!~Ñ �". Optimal

V[imahcf�) ah´$�$ÁÆç ?@�"É U[ÉÖðchim ÇÚê�)cfÁÆç �7Ú �.»FG ah´$�$�$^him �$ ah´$�$9L�) afah ah´$�$�"�$¥ ÁÔç

�$�,¸�'» �-Éim�" �-É�$m�Ñ DTL �,É_f�" �)�"É�$�) �$È �". �"�"�), Minimal �"¿UW�$ÐÚï9L�)ÁÆç �$ DTL �,É _f�� �$

UX!"�* �$ÐÔç �-ÉimÉÚê �$4@!~Ñ :@ �"ÏÕò!|Ô {� �$È ÁÆç ah´$�$ÉÚê V[imahcf�) ah´$�$im �-¿�,É!~Ñ �". 9MÉÚê ÇÚê�) U[ �$Ä

29L�) Optimal �"¿UW�$ÐÚï9L ¥?@ V[imahcf�) ah´$�$im �-¿�,Ém�Ñ ah´$�$ B.1.19LÁÆç Optimal V[imahcf�) ah

´$�$ B.1.1 9L�) afah ah´$�$�'» B.1.2 �"�$¥ DTL �,É _f�" �) �"É�$�) �$È�". �$CG, Minimal �"¿ UW�$ÐÚïÏÚç Opti-

mal V[imahcf�) ah´$�$ B.1.1 9L�) 4@�"É ah´$�$ �'» B.2.4 �"�$¥ DTL ÏÚê sv !|Ô {� �$Èch^him, �$ x� �,É _fÉÚê �$

UX!"�* �$ÐÔç¥ �-ÉimÉÚê �$4@!~Ñ :@ �"ÏÕò !|Ô {� �$È ÁÆç ah´$�$ �'» B.1.4ÉÚêMinimal V[imahcf�) ah´$�$im �-¿�,É!~Ñ �".

Minimal �"¿ UW�$ÐÚïÏÚç �$ÐÔç¥ �-ÉimÉÚê �$4@!~Ñ :@ �"ÏÕò !|Ô {� �$ÈÁÆç �"É�,Ä �$ �$È�".

3 :L�%»!"ÁÆç �%»�$¿ �� �$ �,Å

�$¼Æï�"�$ :L�$m�Ñ V[imahcf�) ah´$�$ �"ÄCK¸ �"¿ UW�$ÐÚï¥ �-É��9LÁÆç ÒÚä �,É!~Ñ Sko��Ð¥ sv �,É�$�" {~Ñ�-É 9L ¼Âä !~Ñm�Ñ

�-É!#Ü�$ �$È�". U[&)�" ËÔç ÁÔçÊØ9L�)ÁÆç ÒÚä�,É!~Ñ Sko��Ð sv�,É�$�" {~Ñ�-É 9L ¼Âä !~Ñ�$�$ �"½ ch�/» �) sv !8Ñ�$ �%»�%»!"UW,

�$U[9¿�$É ���"Ä�$ �,¸ch�*, �"ÉÚç JMÑ\hcf�)ÉÚê _f�"É !"ÁÆç �,Ä�'»�,¸ �-É im :@ �,¿�,É �"É�,Å¥ �%»�$¿ �� �$ �,ÅÏÚê :L �%»!~Ñ�".

:L�%» !"ÁÆç �%»�$¿�� �$�,ÅÏÚç �-É im �,¿�,É 6L�$�$9L �$ÐÔç �-ÉimÉÚê lm !|Ø!"ÁÆç �"É�$¸ chim V[imahcf�) ah´$�$¥ �"ÄCK¸��

��ËØ �-Éim :@ �,¿�,ÉÏÚê �%»�$¿ ��!~Ñ �". �$ �%»�$¿�� �$ �,ÅÏÚê ËÔç ÁÔçÊØÏÚç ah´$�$ (Signaling WIth Path Information :

SWIPI) loimkm½¾ê�$�" ��ÉÚç�". ]f!~Ñ PNNI Sko��Ð �� �"Í �$ 2MÛãò �,¸ Sko��Ð 9L _f�" qÏ×ê �,¸ chim �,¸ÏÕò !|Ô {� �$È

\fÉÔä ah´$�$ loimkm½¾êÏÚê _f�"É!~Ñ �"É��m�Ñ ah´$�$ (Enhanced SWIPI) loimkm½¾êÏÚê :L �%»!~Ñ �". �$ loimkm½¾êÏÚç
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Sko ��Ð¥ 2MÛãò �,É_fÉÚê �$ÏÕò!"�* V[imahcf�) ah´$�$ �_fÉÚê �-¿�,É !"ÁÆç ���,É ÏÚê ���" !|Ø chim�, ah´$�$ loimkm

½¾ê_f�" �$U[9¿�$É ���"Ä�� JMÑ\hcf�) �$�/» �$�%» ÏÚê ÐÖê�$ÁÆç �"É�,Å �$�".

3.1 ah´$�$ loimkm½¾ê

ah´$�$ loimkm½¾êÏÚê ´$?@ �"¸ ah´$�$ÁÆç �"�'»�$ �)�$ah!"ÁÆç �$ÇÔò �%»�"¿ ÇÚê ÐÖò �/»�-¿ �$ �,¿�,É �$�) �$ÈÁÆç �$ÇÔò �%»�"¿

9L 4@!~Ñ �/»�-¿ �-Éim �,É_fÉÚê �-É im �,É_f JL�$ËÚê (Path Information Table : PIT) 9L j~Ñ �$!~Ñ�". JMÑ\hcf�)�" �"¿

CKÉ!" �/» �$ÇÔò �%»�"¿ ÏÚç afah ah´$�$ (SRCX)¥ �-Éim �,É_f JL�$ËÚê9L�) �" �'»¥ �$ÐÔç �-É im �,É _fÉÚê �"�*���) 4@

�"É �$�$¼Âä (BSMIR) 9L �.»ÍÔò !~Ñ�". 4@�"É �$�$¼ÂäÏÚç ËÔç ÁÔçÊØ�$ �,É¥!"ÁÆç �-Éim �,¿�,É 6L�$�$9L U[ �,É_fÉÚê lm!|Ø

�$�* 4@�"É ah´$�$im _f >M»�". �-Éim �,¿�,É 6L�$�$ÉÚê �"¾ÏÚç ah´$�$ÁÆç �-É im �,¿�,É 6L�$�$9L lm !|Ø�$�) �$È ÁÆç �$ÐÔç

�-Éim �,É_f9L�) �"�'»¥ ah´$�$ �.»pÉÚê �,ÄCK¸!~Ñ�". �$CG ah´$�$ �.»p�" lm!|Ø �$�) �$È ch�/» U[ ah´$�$�" V[imah

cf�) ah´$�$�$^him {�JKÜÏÚê ÐÖò�$!"UW, lm!|Ø�$�) �$È �$ �"½ch �/» �"�� �$É JL�$ËÚêÏÚê {|Ð�'» ?@ ÊÔä �,¸ ah´$�$9L ?@ �"É

!"ÁÆç �"ÏÚï �-ÉimÉÚê �.»HK¸?@ 6L�$�$ÉÚê �.»ÍÔò!~Ñ �". ah´$�$ loimkm½¾êÏÚê ´$ !~Ñ �$U[ 9¿�$É 6L�$�$�� �-Éim �,É _f JL�$

ËÚêÏÚç �"ÏÚï�� �"Í�$ �,É¥m�Ñ�".

ah´$�$ loimkm½¾ê9L�)ÁÆç �$ÐÔç �-Éim �,É _fÉÚê �$¿�) _f>K¿ {� �$ÈÁÆç 8@imÏØ �-Éim �,¿�,É 6L�$�$ �'» COSPS

(CrossOver Switch Probe and Setup) 6L�$�$ÉÚê �,É¥ !~Ñ�". �$ 6L�$�$ÁÆç U[�$Ä 3¥ (a) �� �"Í �$ 6L�$�$ 3@

9L < afah �$ÇÔò �%»�"¿ �.»p, 4@�"É �$ÇÔò �%»�"¿ �.»p, �$ÐÔç �-Éim �,É_f, 8@imÏØ �-Éim �,É_f> ÉÚê lm!|Ø!~Ñ �". �$CG �$

ÐÔç �-É im �,É_fÁÆç JMÑ\hcf�) �$�.»9L x� �%»�"¿�%»9L �,¿�,É�$�) �$È(.» �-É im9L 4@ !~Ñ �,É _f�$�*, 8@imÏØ �-Éim �,É_fÁÆç

COSPS 6L�$�$¥ �)�$ ���,É9L�) �"¸ ah´$�$9L ¥?@ ���"�$ÁÆç 4@ �"É ah´$�$�� V[imahcf�) ah´$�$ �%»¥ ��ËØ

�-Éim9L 4@!~Ñ �,É_f�$�". ATM Sko��Ð¥ �$U[ 9¿�$É lnÐØ�'» Q.2931 [13]ÏÚê �$ÏÕò!" �/» COSPS 6L�$�$�� �"Í�$ �"

�#É!~Ñ �,É_fÉÚê lm !|Ø!"ÁÆç �$U[9¿�$É 6L�$�$ÉÚê �,É¥!|Ô {� �$È�".

�-Éim �,É_f JL�$ËÚê (PIT) ÏÚç �$ÇÔò �%»�"¿�%»¥ �/»�-¿ �-É im �,É_fÉÚê �) �"É!"�$ ´$!~Ñ JL�$ËÚêim �"¸ ah´$�$ 3@9L ÐÔç

:@!~Ñ �". �"¸ ah´$�$ÁÆç �"�'»�$ �)�$ah!"ÁÆç ^fÇÚç �$ÇÔò �%»�"¿ ÐÖò �/»�-¿ �$ �,¿�,É �$�) �$ÈÁÆç �$ÇÔò �%»�"¿ ÇÚê9L 4@ !~Ñ �-É

im �,É_fÉÚê �$ JL�$ËÚê9L �)�"É!~Ñ�". �-Éim �,É_f JL�$ËÚêÏÚç U[ �$Ä 3¥ (b) �� �"Í �$ < afah �$ÇÔò �%»�"¿ �.»p, 4@ �"É �$

ÇÔò �%»�"¿ �.»p, �-Éim �,É_f> im sv�,É�$�*, �%»�"¿�%»¥ �/»�-¿ �,¿�,É �$9L jm�$���$UW, JMÑ \hcf�)�" �"¿CKÉ !"�* �-Éim�"

:@ �,¿�,Ém}Ô CG�"�" =KÉ�'»m�Ñ�". �-Éim �,É_f JL�$ËÚê9L �) �"Ém�Ñ �/»�-¿ �-É im �,É_fÁÆç JMÑ\hcf�)�" �"¿CKÉ!|Ô CG ?@ �"É �$
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[ (b) Path Information Table ]

MT ID ET ID

From To Path Information

MT ID ET ID

 Switch IDSRCX DESTX Switch ID

 Switch IDSRCX DESTX Switch ID

[ (a) COSPS Message Element]

MT ID ET ID Old Path Information New Path Information
[ SRCX  to DESTX ] [ Initially Empty ]

U[�$Ä 3: COSPS 6L�$�$�� �-É im �,É_f JL�$ËÚê

ÇÔò �%»�"¿9L ¥?@ 4@�"É �$�$¼Âä9L �.»ÍÔò�$�) COSPS 6L�$�$9L lm!|Øm�Ñ �".

BS : Base Station

ATM switch

MT : Mobile Terminal
ET : End Terminal     

MT

SRCX

MIRX

DESTX

ET

BS MIR

BS SRCX

BS   DESTX

COS

Handover

( 1 )
( 1’ )

( 2 )

( 3 )

( 6 )

( 5 )

( 5 )

( 4 )

ATM backbone Network

( 1 ) PATH_INFO_REQ Message

( 1’ ) PATH_INFO_REQ_ACK Message

( 2 ) HANDOVER_REQ Message

( 3 ) COSPS Message

( 5 ) PATH_INFO_UPDATE Message

( 6 ) PATH_RELEASE Message

( 4 ) COSPS Message

U[ �$Ä 4: ah´$�$ loimkm½¾ê

ah´$�$ loimkm½¾ê¥ ÇÔò�"¸ ���,ÉÏÚç U[�$Ä 4�� �"Í �".

� 1 �%»2M afah �$�$¼Âä9L�) 4@�"É �$�$¼Âächim JMÑ\hcf�)�" �"¿CKÉ !"�/» ?@ �"É �$ÇÔò �%»�"¿ ÏÚç afah �$�$¼Âä9L2L

�-Éim �,É_f cgsv 6L�$�$ (PATH INFO REQ Message) ÉÚê _f3@UW, afah �$�$¼ÂäÏÚç �" �'»ÏÚê j~Ñ!|Ô !"ÁÆç ah´$

�$�'» afah ah´$�$ (SRCX) 9L2L �$ 6L�$�$ÉÚê �.»ÍÔò!~Ñ�". afah ah´$�$ÁÆç �" �'»¥ �-Éim �,É _f JL�$ËÚê9L�)

?@�"É �$ÇÔò �%»�"¿9L 4@!~Ñ �/»�-¿ �-Éim �,É_fÉÚê �,ÄCK¸!"�* ÏÚò �"Å 6L�$�$ (PATH INFO REQ ACK Message)
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9L lm!|Ø�$�$UW, �$ 6L�$�$ÉÚê afah �$�$¼ÂäÏÚê ÒÔò?@ ?@ �"É �$ÇÔò �%»�"¿9L2L �.»ÍÔò!~Ñ �".

� 2 �%»2M �$ÐÔç �-Éim �,É _fÉÚê �"¾ ÏÚç �$ÇÔò �%»�"¿ÏÚç ?@�"É �-Éim �,É_fÉÚê �" �"É chim JMÑ\hcf�) cg �,Ü 6L�$�$ (HAN-

DOVER REQ Message) ÉÚê �"¸�,É!"�* 4@�"É �$�$¼Âä (BSMIR) 9L2L �.»ÍÔò !~Ñ�".

� 3 �%»2M 4@�"É �$�$¼ÂäÏÚç �.»ÍÔò �"¾ÏÚç JMÑ\hcf�) cg�,Ü 6L�$�$9L lm!|Ø �$�) �$ÈÁÆç �$ÐÔç �-Éim �,É_fÉÚê �" �"Échim

COSPS 6L�$�$ÉÚê �"¸�,É!"�* �"�'»ÏÚê j~Ñ!|Ô!"ÁÆç ah´$�$ �'» 4@�"É ah´$�$9L2L �.»ÍÔò !~Ñ�". �$CG COSPS 6L�$

�$ÁÆç < afah �$ÇÔò �%»�"¿ �.»p, 4@�"É �$ÇÔò �%»�"¿ �.»p, �$ÐÔç �-Éim �,É _f, 8@imÏØ �-Éim �,É_f> im sv�,Ém�Ñ �".

� 4 �%»2M COSPS 6L�$�$ÉÚê �"¾ÏÚç Sko��Ð 3@¥ ah´$�$ÁÆç COSPS 6L�$�$9L lm !|Ø �$�) �$ÈÁÆç �$ÐÔç �-Éim �,É

_f9L �"�'»¥ ah´$�$ �.»p�" lm!|Ø�$�) �$ÈÁÆç �$ÉÚê {|Ð�'»!~Ñ �". �$CG �$ÐÔç �-Éim9L lm !|Ø �$ÁÆç �-É��9LÁÆç U[

ah´$�$�" V[imahcf�) ah´$�$�" �$UW, �%» 2M 5im 9Ä�) �%»�". �%»�#¸ �$ÐÔç �-Éim9L lm !|Ø�$�$ �"½ ch�/» ah´$�$

ÁÆç �/»�-¿ !.�" :L�) (Connection Admission Control : CAC) � COSPS 6L�$�$¥ 8@imÏØ �-Éim �,É_f9L

�"�'»¥ ah´$�$ �.»pÉÚê �$ÉÔä!"UW, �"�� �$É JL�$ËÚê9L�) ÊÔä �,¸ ah´$�$9L ?@ �"É !"ÁÆç �"ÏÚï ah´$�$ÉÚê {|Ð�'»?@

COSPS 6L�$�$ÉÚê �.»ÍÔò!~Ñ �".

� 5 �%»2M �%»2M 4ÉÚê ÒÔò!"�* V[imahcf�) ah´$�$�" �-¿�,É �$�/» V[imahcf�) ah´$�$ÁÆçCOSPS 6L�$�$¥ 8@imÏØ

�-Éim �,É_fÉÚê �"�"Échim 4@�"É ah´$�$�� ÊÔä�,¸ ah´$�$9L2L �-Éim �,É_f =KÉ�'» 6L�$�$ (PATH INFO UPDATE

Message) ÉÚê �.» ÍÔò!"UW, �/»�-¿ �-ÉimÉÚê �$ÐÔç¥ �-Éim9L�) 8@imÏØ �-Éimim �"tv�)ÐØ�".

� 6 �%»2M �-Éim �%»{~Ñ 6L�$�$ (PATH RELEASE Message) ÉÚê �$ÏÕò!"�* �$ÐÔç �-ÉimÉÚê �%»{~Ñ!~Ñ �".

3.2 �"É��m�Ñ ah´$�$ loimkm½¾ê

ah´$�$ loimkm½¾êÏÚç ÒÚä�-¿!~Ñ Sko��Ð¥ sv �,É�$�" {~Ñ�-É 9L sv9@ �"¾ �$ �"½UW �,¸ ÏÕò!|Ô {� �$È ÁÆç loimkm½¾ê�$�". !"�$

�%» ah´$�$ loimkm½¾êÏÚç COSPS 6L�$�$ 3@9L �$ÐÔç �-É im �,É _fÉÚê ^fx� lm !|Ø�$�$�$ CGÊØ9L 6L�$�$�" �$¿�)�'» �".

ATM ah´$�$ �.»pÁÆç 20 �"�$ko (byte) im ln!8Ñ �$�$ CGÊØ9L �$ÐÔç �-É im �.» ��ÉÚê lm !|Ø �$�$¿ �-É ��9LÁÆç �� �"Ä�$ m�Ñ

�". ]f!~Ñ ah´$�$9L�) �"���$É �-ÉimÉÚê �-¿�,É!|Ô CG ÊÔä �,¸ ah´$�$ÉÚê �$ÏÕò!"�$ CGÊØ9L �$ÐÔç¥ �-Éim�� ÐÖò �5Ù�$ÁÆç

�-Éim�" ÐÔç:@!"ÁÆç HL9L\f ËÖêsv!"UW �"ÉÚç �-ÉimÉÚê �.»HK¸ !"�* �$ÐÔç �-ÉimÉÚê �$4@ !~Ñ :@ �"ÏÕò!"�$ ÊÔñ!"ÁÆç �-É���"

�"¿CKÉ!~Ñ�". �$&) !~Ñ �%»�,ÄÏÚê _ft~Ñ!"�$ ´$?@ �"É��m�Ñ ah´$�$ loimkm½¾ê9L�)ÁÆç �%»2M 39L�) V[imahcf�) ah´$�$ �

_fÉÚê �-¿�,É!~Ñ � �$ÐÔç �-Éim9L 4@!~Ñ �.»;Q �,É _f 4@�'» afah ah´$�$�� V[imahcf�) ah´$�$ �_f �%»¥ �-Éim�%»ÏÚê

COSPS 6L�$�$ 3@9L lm!|Ø�$�* 6L�$�$¥ �$¿ �$ÉÚê ÐÖê�'»�". ]f !~Ñ �%» 2M 4 9L�) �"�� �$É �-É imÉÚê �.»HK¸!|Ô CG ÊÔä�,¸
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ah´$�$ 4@�'» V[imahcf�) ah´$�$ �_fÉÚê �$ÏÕò!|Øchim�, �$ÐÔç �-É imÉÚê �$4@ !~Ñ :@ �"ÏÕò !|Ô {� �$È \fÉÔä !~Ñ�".

�"É��m�Ñ ah´$�$ loimkm½¾ê¥ COSPS 6L�$�$ÁÆç U[ �$Ä 5 �� �"Í�$ < afah �$ÇÔò �%»�"¿ �.»p, 4@�"É �$ÇÔò �%»�"¿ �.»

p, V[imahcf�) ah´$�$ �_f, afah ah´$�$9L�) V[imahcf�) ah´$�$ �_f�"�$¥ �-Éim �,É _f, 8@imÏØ �-Éim �,É

_f> ÉÚê lm!|Ø!~Ñ�". ah´$�$ loimkm½¾ê9L�) �"ÏÕò!"ÁÆç COSPS 6L�$�$�� �$UX !|Ô CG �"É�� m�Ñ ah´$�$ loimkm½¾ê¥

COSPS 6L�$�$ÁÆç V[imahcf�) ah´$�$ �_f�" ���"�$�,È UW, 6L�$�$ �%»9L lm !|Ø�$�$ÁÆç �$ÐÔç �-É im �,É_f�" afah

ah´$�$9L�) V[imahcf�) ah´$�$�%»¥ �-É im �,É_fim ÐÖê �,È�". �-Éim �,É _f JL�$ËÚêÏÚç ah´$�$ loimkm½¾ê�� ÇÔò �$¿!"�".

MT ID ET ID Old Path Information
[ SRCX to COS candidate ]

New Path Information
[ Initially Empty ]

U[�$Ä 5: �"É ��m�Ñ ah´$�$ loimkm½¾ê¥ COSPS 6L�$�$

ATM lm),Ä (Forum) 9L�) �,É¥!~Ñ ATM¥ |�af !|Ô�"É (addressing) ÏÚç �" �,¿�"É (private network) �� ¼¾òÐÖò�"É

(public network) chim svËØm�Ñ�". �"�,¿�"É 9L�)ÁÆç DCC (Data Country Code) lmAMÇ, ICD (International Code

Designator) lm AMÇ U[�$UW E.164 lmAMÇ ÏÚê �"ÏÕò !|Ô {� �$È ch�*, ¼¾òÐÖò �"É9L�)ÁÆç E.164 ]fÁÆç �"Î¥ 3�"�$ lmAMÇ ]f

ÁÆç ÇÖê ^fx�ÉÚê �"ÏÕò !|Ô {� �$È�" [14]. �$&)!~Ñ ATM |�afÁÆç ah´$�$�" ´$�$ !~Ñ �$�$�,¸�'» ´$�$9L �$¿�,Å !"2L j~Ñ

)/»�$�) !|Ô�"Ém�Ñ�". �"�"�) ATM ah´$�$¥ |�afÉÚê _f �/» U[ ah´$�$¥ �$�$ �,¸�'» ´$�$ÉÚê �"¿ {� �$È �". �$?@ÉÚê

�}Ù2L !"�$ ´$?@ E.164 [15]�� ���"!~Ñ svdfÉÚê �"�$ÁÆç �.»���.»pÉÚê 9Mim ÇÚê�)_f�". !8Ñ :@¥ �.»���.»pÉÚê _f �/»

+82 � 42 � 869 � 3552 �"ÁÆç �.»pÁÆç 4@!~Ñ�'» ¼Âä¥ 4@ �.»9L �$ÈÁÆç �.» ���"ÁÆç �.ÇÏÚê �"¿ {� �$È�". ���$�" �.»�� �.»

p�%» chim U[ �.» ���" ´$�$!~Ñ ¼¾ñÏÚê �"¿ {� �$ÈÁÆç �$��ÁÆç �.»�� �.»p !|Ô�"É �$ �$�$�,¸�'» ´$�$�� �$¿�,Å!~Ñ j~Ñ)/» �$ �$È

�$ CGÊØ�$�". PNNI Sko ��Ð9L�)\f �$¿:L ah´$�$ÇÚê9L 4@ !~Ñ �.»pÁÆç ATM ah´$�$¥ |�af !|Ô�"É �"É�,Å ÏÚê �"io

UW �$Èch�*, �"É´$ 2MÛãò¥ ÁÔç�$ �,¸�'» Zf\hÇÚê9L 4@ !~Ñ �.»pÁÆç !"´$ ah´$�$¥ �.»p9L �"�" 2MÛãò�,¸chim ln!8Ñm�Ñ�".

�"É�� m�Ñ ah´$�$ loimkm½¾êÏÚç ah´$�$ �.»p¥ �$�$�,¸ �/»j~Ñ�,É �� 2MÛãò svdf¥ ÒÚä �$ÉÏÚê �$ÏÕò?@ V[imahcf�) ah´$

�$�_fÉÚê �-¿�,É!~Ñ�". �"É��m�Ñ ah´$�$ loimkm½¾ê9L�) V[imahcf�) ah´$�$�_fÉÚê �-¿�,É !"ÁÆç �"É�,ÅÏÚç �"ÏÚï�� �"Í�".

V[imahcf�) ah´$�$ �_fÉÚê �-¿�,É!"�$ ´$?@ 4@�"É �$�$¼ÂäÏÚç afah ah´$�$�� 4@ �"É ah´$�$�" ¼¾òÒÔòchim lm !|Ø�$

ÁÆç �"É´$ ÇÔòin U[ÉÖðÏÚê �|ÝÁÆç�". �$CG U[�$Ä 6�� �"Í�$ ÊÔä �,¸ ah´$�$�" ?@ �"É �"É´$ ÇÔòin U[ÉÖð9L lm !|Ø�$ÁÆç �$¥ �*��
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DESTX

(a)CASE I (b)CASE II

Common higher peer group of SRCX and MIRX COS Candidate

DESTX

SRCX

MIRX

SRCX

MIRX

U[�$Ä 6: V[imahcf�) ah´$�$ �_f¥ �-¿�,É �"É�,Å

9L �"�" x� �"�$ �-É ���" �"¿CKÉ!~Ñ�". ÊÔä�,¸ ah´$�$�" ¼¾òÒÔò¥ �"É ´$ ÇÔòin U[ÉÖð9L lm !|Ø �$ÁÆç �-É�� (case II) 9LÁÆç �$

ÐÔç¥ �-É im�� 8@imÏØ �-Éim�%»9L �-Å �$ÁÆç ��ËØ�$ �,Æch^him �$CGÁÆç afah ah´$�$�" ÊÔä �,¸ ah´$�$ÉÚê V[imahcf�) ah

´$�$ �_fim �-¿�,É!~Ñ�". ÊÔä�,¸ ah´$�$�" ¼¾òÒÔò¥ U[ÉÖð9L lm!|Ø �$�$ �"½ ÁÆç �-É�� (case I) 9LÁÆç ¼¾òÒÔò �"É´$ ÇÔòin U[ÉÖð

chim ÇÚê�)cfÁÆç �7Ú �.» FG Zf\hÉÚê V[imahcf�) ah´$�$ �_fim �-¿�,É!~Ñ �". �$ CG 4@ �"É �$�$¼ÂäÏÚç �$ÐÔç �-É im �,É_fÉÚê

�"¿UW �$È �$ CGÊØ9L ¼¾òÒÔò �"É´$ ÇÔòin U[ÉÖðchim ÇÚê�)cfÁÆç �7Ú �.»FG Zf\h�" �) 03» ah´$�$ �'»�$ �"im �-¿�,É!|Ô {� �$È�".

9MÉÚê ÇÚê�) 2�"É¥ U[�$Ä 29L�)�)),Ä ah´$�$ B.1.2 (SRCX) 9L�) �)�$ahÉÚê �"¾ UW �$È(.» �$ÇÔò �%»�"¿ �$ ah´$�$

B.2.4 (MIRX)¥ �)�$ah �$�-¸chim JMÑ\hcf�)ÉÚê !~Ñ �-É ��ÉÚê �"�,É ?@_f�". �$CGÁÆç ah´$�$ B.1.2�� ah´$�$ B.2.4�"

¼¾òÒÔòchim lm!|Ø�$ÁÆç �"É´$ ÇÔòin U[ÉÖðÏÚç B �" �$UW, ÊÔä�,¸ ah´$�$ A.1.3 (DESTX) �$ ¼¾òÒÔò �"É´$ ÇÔòin U[ÉÖð �'» B

9L lm!|Ø �$�$ �"½ÁÆç�". �"�"�) B U[ÉÖðchim ÇÚê�)cfÁÆç �7Ú �.»FG ah´$�$ �'» B.1.1ÏÚê V[imahcf�) ah´$�$ �_fim �-¿

�,É!~Ñ�". �$CG 4@�"É �$�$¼ÂäÏÚç �$ÐÔç �-Éim�" A.1.3 ) A.1.4 ) A.2.3 ) A.2.4 ) B.1.1 ) B.1.3 ) B.1.4 )

B.1.2�'» �.ÇÏÚê �"¿UW �$Èch^him B U[ÉÖðchim ÇÚê�)cfÁÆç �7Ú �.»FG ah´$�$�" B.1.1�$�"ÁÆç �.Ç ÏÚê �}Ù2L �"¿ {� �$È�".

�"É��m�Ñ ah´$�$ loimkm½¾ê¥ ÇÔò�"¸ ���,ÉÏÚç ah´$�$ loimkm½¾ê�� ���"!"�". �%»2M 1�� �%»2M 2 ÁÆç ÇÔò �$¿!"UW, �%»

2M 3 9L�) 4@�"É �$�$¼ÂäÏÚç COSPS 6L�$�$ÉÚê �"¸�,É!"�$ �.» 9L �"Î�) �,¿�-Ém�Ñ V[imahcf�) ah´$�$ �_f �-¿�,É �"É�,Å

9L �"�" V[imahcf�) ah´$�$ �_fÉÚê �-¿�,É!~Ñ�". V[imahcf�) ah´$�$ �_f�" �-¿�,É �$ �/», 4@�"É �$�$¼ÂäÏÚç �$ �,É

_fÉÚê COSPS 6L�$�$9L lm!|Ø�$�* 4@�"É ah´$�$im �.»ÍÔò !~Ñ�". �%»2M 49L�) �"¸ ah´$�$ÁÆç COSPS 6L�$�$9L lm!|Ø

�$�) �$ÈÁÆç afah ah´$�$9L�) V[imahcf�) ah´$�$ �_f�"�$¥ �-É im �,É _f9L�) �" �'»¥ ah́$�$ �.»pÉÚê �,ÄCK¸ ?@_f

UW lm!|Ø�$�) �$È�$ �"½ÏÚç �-É��9L �"���$É JL�$ËÚêÏÚê {|Ð�'» !"�* V[imahcf�) ah´$�$ �_f ( ah´$�$ loimkm½¾ê9L�)

ÁÆç ÊÔä�,¸ ah´$�$�-ÈÏÚï) 9L ?@ �"É!"ÁÆç �"ÏÚï ah´$�$ÉÚê �-¿�,É !"�* COSPS 6L�$�$ÉÚê �.»ÍÔò !~Ñ�". U[ �$�¥ �� �,ÉÏÚç

ah´$�$ loimkm½¾ê�� �"Í�".
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4 �,ÉÁÆò ËØ�,¸

ËÔç �"É9L�)ÁÆç ËÔç ÁÔçÊØ�$ :L�%»!~Ñ ah´$�$ loimkm½¾ê�� �"É��m�Ñ ah´$�$ loimkm½¾êÏÚê �$Ê×êIL�$ �/»ÏÚê ÒÔò?@ ËØ �,¸!~Ñ

�-¿��ÉÚê �$ÍÖê!~Ñ �". �,ÉÁÆò +-É�" 4@�"É ÏÚç ¼Æç�)�$ Sko ��ÐÏÚê ´$!~Ñ �"¿UW�$ÐÚïÇÚê ÐÖò9L�) �$UX �,¸ �,É ÁÆò�$ ÐÔøÏÚç �.Çchim

�"¿&* �'» [7] Prior Path �"¿UW�$ÐÚï�� Distributed Hunt �"¿ UW�$ÐÚï, U[�$UW PNNI Sko��Ð ÏÚê ´$!~Ñ Optimal �"¿UW

�$ÐÚï�� Minimal �"¿UW�$ÐÚï�$�". �,ÉÁÆò +-É�"¥ �$ÐØÏÚç �$U[ 9¿�$É ���"Ä, JMÑ\hcf�) �$ �/» �$ �%», �$ÐÔç �-Éim :@�"ÏÕò

Ï×ê, �$ÐÔò �-É im¥ �$¿�$�$�". ËÔç ÁÔçÊØ9L�)¥ �$Ê×êIL�$�/» {~Ñ�-É �� Sko��Ð¥ sv �,É, U[�$UW �-¿��ÁÆç �"ÏÚï�� �"Í�".

4.1 �$Ê×êIL�$�/» {~Ñ�-É

ËÔç ÁÔçÊØÏÚç j|Ü�-¸ Sko��ÐÏÚê �"�,É!"�$ CGÊØ9L V[imahcf�) ah´$�$¥ �"ÄCK¸ �� ��ËØ �-É im :@ �,¿�,É ÏÚç �$U[ 9¿�$É 6L

�$�$9L ¥?@ {�JKÜ�$UW, �.»;Q Sko��Ð¥ sv�,É �,É_fÉÚê !"�"¥ �)�)�" ah´$�$9L�) �) �"É !"ÁÆç ÐÖò �"É �$Å ÐÖò �$¸¥ sv

!8ÑÏÚç ËÖê�"ÁÆò!"�"UW �"�,É!~Ñ�". �"�"�) ¼Æç�)�$ Sko��ÐÏÚê ´$!~Ñ �"¿UW�$ÐÚï �'» Prior Path �"¿UW�$ÐÚïÏÚç 4@ �"É �$�$

¼Âä¥ 2M�%» 9L ¥?@ V[imahcf�) ah´$�$ÉÚê �-¿�,É !"ÁÆç �.Ç �$ �"�$�" �$ÐÔç �-É im �"É 9L �$È ÁÆç ^fÇÚç ah´$�$ÇÚêÏÚê 4@ �"É

chim V[imahcf�) ah´$�$ �"ÄCK¸ 6L�$�$ÉÚê �,¿ �$<@ahko !"�* �|Ý ÁÆç�". Sko ��Ð 3@¥ ^fÇÚç ah´$�$ÇÚê¥ �"�� �$É JL

�$ËÚêÏÚç OSPF (Open Shortest Path First) �"¿UW�$ÐÚï9L �"�" sv �,É�$�) �$È �".

sv�,Ém�Ñ Sko��Ð9L�) �$jm �/»�-¿ÏÚç �$Ä¥¥ x� �$ÇÔò �%»�"¿ ÏÚê �.»HK¸ !"�* �,¿�,É!"UW, �$Ê×êIL�$ �/»ÏÚê �%»�%»!"2L !"

�$ ´$?@ !~Ñ �$ÇÔò �%»�"¿�%»�$ JMÑ\hcf�)ÉÚê !~Ñ�"UW �"�,É!~Ñ �". JMÑ \hcf�) 4@ �"É ah´$�$ÁÆç JMÑ\hcf�)ÉÚê !"ÁÆç �$ÇÔò

�%»�"¿�$ �)�$ahÉÚê �"¾UW �$ÈÁÆç ah´$�$9L�) 3ÜÝý (hop) �$3@¥ ah´$�$ ÐÖò9L�) �$Ä¥im �.»HK¸ !"UW, !~Ñ�.» �,¿�,Ém�Ñ �/»

�-¿ÏÚç �,É?@�'» JMÑ\hcf�) {�Ú{� (1 � 10 �.») �$�9L ÐÔòin m�Ñ�". ah´$�$9L�) 6L�$�$ �)�$9L afcg�$ÁÆç �$ �%»ÏÚç V[

imahcf�) ah´$�$ �"ÄCK¸ÏÚê ´$!~Ñ 6L�$�$ÁÆç 1ms, COSPS 6L�$�$ÉÚê lm !|Ø!~Ñ �-É im �,¿�,É 6L�$�$ÁÆç 2.33ms �$�" [10].

ËÔç �$Ê×êIL�$�/»9L�)ÁÆç z��.» Sko��Ð ��ËØ ( �$ÇÔò �%»�"¿ 9L�) �$�$¼Âä �"�$) ÏÚç JMÑ\hcf�)ÉÚê �"¿CKÉ �$�$ÁÆç �-¸!|Ô

�%»ÏÚê �"Ä�"É!~Ñ�"UW �"�,É!"UW, z� �.» Sko��Ð9L�)¥ �-É im :@ �,¿�,É ÏÚê ´$!~Ñ �$U[9¿�$É �$�" �$ �/» �$ �%»ÏÚç UW&*!"�$

�"½ch�*, ah´$�$ÇÚêim sv�,Ém�Ñ ���.» Sko ��Ð ��ËØ9L 4@?@�) �%» Ûãù�,É!~Ñ �". �$U[ 9¿�$É �� �"ÄÏÚç V[imahcf�) ah´$�$

¥ �"ÄCK �̧� ��ËØ �-Éim :@ �,¿�,É9L �"ÏÕòm�Ñ 6L�$�$¥ ÛÝò 2@{��$UW, JMÑ \hcf�) �$ �/» �$�%»ÏÚç V[imahcf�) ah´$�$ÉÚê

�"ÄCK !̧"ÁÆçHL �,¿�$ÁÆç �$�%»�� ��ËØ �-ÉimÉÚê :@ �,¿�,É !"ÁÆçHL �,¿�$ÁÆç �$ �%»¥ !|Ù�$�". �$ÐÔç �-Éim :@�"ÏÕò Ï×êÏÚç JMÑ

\hcf�)¥ �¥ �%»�"¿�%» �-Éim¥ ÛÝò ÜÝý {�9L�) �$ÐÔç �-É im¥ ÜÝý {��" �"�$!"ÁÆç �$Ï×ê�$UW, �$ÐÔò �-Éim¥ �$¿�$ÁÆç

18



JMÑ\hcf�) �¥ �%»�"¿�%» �-Éim¥ ÛÝò ÜÝý {��$�".

�$Ê×êIL�$�/»9L�) �$U[9¿�$É ���"Ä, JMÑ\hcf�) �$�/» �$�%», �$ÐÔç �-Éim :@�"ÏÕò Ï×ê, �$ÐÔò �-Éim¥ �$¿ �$ÁÆç �"ÏÚï��

�"Í�$ sv?@�'»�". �.»�) Sko��Ð 3@9L�) �$Ä¥¥ x� �$ÇÔò �%»�"¿ ÏÚê �.»HK¸ !"�* �/»�-¿ ÏÚê �,¿�,É!~Ñ � !~Ñ �$ÇÔò �%»�"¿ ÏÚê !~Ñ

�.» JMÑ\hcf�) �$�'» � �/»�-¿ÏÚê ÐÔòin!"UW, �"�$ �$Ä¥¥ x� �$ÇÔò �%»�"¿ ÏÚê �.»HK¸ !"�* 8@imÏØ �/»�-¿ ÏÚê �,¿�,É !"ÁÆç �"É

�$ çhim 100,000�.»ÏÚê {� JKÜ!"�* �-¿��¥ +-É ¼Å�$ÉÚê sv!~Ñ �". �"ÏÚï9LÁÆç �$jm �/»�-¿ÏÚê �,¿�,É!~Ñ � !~Ñ �$ÇÔò �%»�"¿ÏÚê

x� �.» JMÑ\hcf�) �$ �'»� �/»�-¿ ÏÚê ÐÔòin!"ÁÆç �"É�$¸chim 100,000�.» ÏÚê {�JKÜ !"�* �-¿ ��¥ +-É¼Å�$ÉÚê sv !~Ñ�". �$),Ï2L

!~Ñ �.»9L�) �-¿ �.»�"�$ JMÑ\hcf�)�" �"¿CKÉ!"ÁÆç �-É��9L 4@?@ �"¸�"¸ 100,000�.» �$¸ �$¿!5Ø!~Ñ +-É ¼Å�$ÉÚê sv !~Ñ�".

4.2 �$Ê×êIL�$�/» Sko��Ð¥ sv�,É

�,ÉÁÆò ËØ�,¸ÏÚê ´$?@ �$Ê×êIL�$�/» !~Ñ Sko ��ÐÏÚç [7, 6] 9L�) �"ÏÕò m�Ñ ah�" !6Ü Sko ��Ð�� ko�$ !6Ü Sko ��Ð U[�$UW ko�$

!6Ü Sko��ÐÏÚê PNNI �-É8L9L �$���) �/»{~Ñ!~Ñ ko�$ !6Ü PNNI Sko��Ð �$�". ah�" !6Ü�� ko�$ !6Ü Sko��Ð ÏÚç 2MÛãò svdf

ÉÚê �"�$�$ �"½ÏÚç j|Ü�-¸ Sko��ÐÏÚê �"�,É!~Ñ Sko��Ð svdf�$UW, ko�$ !6Ü PNNI Sko ��ÐÏÚç ko�$ !6Ü Sko ��ÐÏÚê 2MÛãò sv

dfÉÚê �"�'» PNNI Sko��Ðchim �/»{~Ñ!~Ñ �.Ç�$�".

(a)Star Network (b)Tree Network

GROUP 1

GROUP 2

GROUP 3

GROUP 4

GROUP 5

GROUP 6

GROUP 9

GROUP 8

GROUP 7

ROOT

GROUP 7

GROUP 8
GROUP 6

GROUP 5

GROUP 4

GROUP 3GROUP 2

GROUP 1

GROUP 9

CORE 

U[�$Ä 7: ah�" !6Ü�� ko�$ !6Ü Sko ��Ð sv�,É

ah�"!6Ü SkoÏÚç U[�$Ä 7¥ (a) �� �"Í�$ �*&) 2@¥ ah´$�$ÇÚêim �$���) �'» U[ÉÖðÇÚê�$ ah�" !6Ü=@ÉÚê ·$!"UW �$È

ÁÆç Sko��Ð svdf�$�". �"¸ U[ÉÖðÏÚç 102@¥ ah´$�$im sv �,É�$�) �$Èch�*, �.» ;Q Sko��Ð ÏÚç !"�"¥ JKÐ�$Ä U[ÉÖð�� 92@

¥ afU[ÉÖðchim sv�,É�$�) �$È�". Sko ��Ð 3@¥ ÛÝò ah´$�$ 2@{�ÁÆç 100 2@�$UW, �"¸ afU[ÉÖðÇÚêÏÚç U[ÉÖð �%» �$É V[9L ¥

?@ JKÐ�$Ä Sko��Ð �� �/»�-¿�$�) �$Èch�*, ah´$�$ �"É +-É¼Å �$É V[ (link) {�ÁÆç 32@�$�". JKÐ�$Ä U[ÉÖðÏÚê :L�$ !~Ñ �"�)�$
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U[ÉÖðÇÚêÏÚç �"¸�"¸ !"�"¥ �)_h Sko��Ð (subnetwork) �� ���"!"�* JKÐ�$Ä U[ÉÖðÏÚç �"ÉÚç �)_h Sko ��ÐÏÚê �/»�-¿ �$�$ÁÆç

�$ÁÆòÏÚê !~Ñ�".

ko�$!6ÜSko��ÐÏÚç U[�$Ä 7¥ (b) �� �"Í �$ !"�"¥ ��ko (root) U[ÉÖð9L �*&) 2@¥ afU[ÉÖðÇÚê�$ ko�$ !6Ü=@ÉÚê ·$

!"UW �$ÈÁÆç Sko��Ð svdf�$�". ko�$!6ÜSko��Ð �-¸ �$ !"�"¥ U[ÉÖðÏÚç 102@¥ ah´$�$im sv �,É�$�) �$Èch�*, U[ÉÖðÇÚê

ÏÚç U[ÉÖð�%» �$ÉV[9L ¥?@ �"Ép �/»�-¿�$�) �$È�". Sko ��Ð 3@¥ ÛÝò ah´$�$¥ 2@{�ÁÆç 1002@�$�*, ah´$�$ �"É +-É¼Å

�$ÉV[ {�ÁÆç 32@�$�".

Level 1

Level 2

Level 3

PNNI based Tree Network

U[�$Ä 8: ko�$!6Ü PNNI Sko��Ð sv�,É

ko�$!6Ü PNNISko��ÐÏÚç U[�$Ä 8�� �"Í�$ ko�$!6ÜSko ��ÐÏÚê PNNI �-É8L9L �$���) 3 2@¥ 2MÛãòÏÚê �"�$ÁÆç PNNI

Sko ��Ðchim �/»{~Ñ !"�* sv�,É !"�-È�". �"�"�) AM» !"´$ 2MÛãòÏÚç ko�$ !6ÜSko ��Ð¥ svdf�� �"ÍUW, �"É´$ 2MÛãòÏÚç !"´$

2MÛãò¥ Sko��Ð9L�) �"¸ U[ÉÖð�"�" 4@ln Zf\hÉÚê �.» Ûßú!"�* sv�,É !"�-È�". ko�$ !6Ü Sko��Ð �$ 102@¥ afU[ÉÖðchim

sv�,É �$�) �$Èch^him x� �.»FG 2MÛãòÏÚç �"¸ U[ÉÖðÏÚê 4@ln!"ÁÆç 102@¥ 4@ln Zf\hÇÚêim sv �,É�$UW, �"�$ �$ Zf\hÇÚêÏÚê

32@¥ U[ÉÖðchim ÊÖå�) ?@�"É U[ÉÖð¥ 4@ln Zf\hÉÚê �.»Ûßú!|Ø chim�, 3 2@¥ 4@ln Zf\hÉÚê �"�$ÁÆç �$ �"É´$ U[ÉÖðÏÚê !6Ü

�,É!~Ñ�".

4.3 �$Ê×êIL�$�/» �-¿�� �$Ë ËØ�,¸

�$Ê×êIL�$�/»ÏÚç ah�"!6Ü�� ko�$!6Ü Sko��Ð U[�$UW ko�$ !6Ü PNNI Sko ��Ð svdf ^fx�9L 4@?@ �$¿�$!" �-Èch�" [16],

U[ �-¿���" �$ÍÚñ!"�-È�$ CGÊØ9L ËÔç ÁÔçÊØ9L�)ÁÆç ko�$ !6Ü PNNI Sko��Ð svdf9L 4@ !~Ñ �-¿���%» ÏÚê {�ÉÔä !~Ñ �".
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(b) JMÑ\hcf�) �$ �/» �$�%»

U[�$Ä 9: �$U[�"¿�$É �� �"Ä�� JMÑ\hcf�) �$ �/» �$�%»

U[�$Ä 9¥ (a) 9L�) _f�/» �$U[9¿�$É ���"Ä Ûãù �/»9L�)ÁÆç ËÔç ÁÔçÊØ�$ :L �%»!~Ñ ah´$�$ loimkm½¾ê�� �"É ��m�Ñ ah´$�$

loimkm½¾ê�$ �"�"É �,¸ÏÚç �$U[9¿�$É 6L�$�$ÉÚê �"ÏÕò!"UW �$È�". Optimal �"¿UW�$ÐÚï�� Minimal �"¿ UW�$ÐÚïÏÚç ËÔç ÁÔç

ÊØ�$ :L�%»!~Ñ loimkm½¾ê9L �$?@ �#¸ 27@ �,É\f¥ 6L�$�$ÉÚê �"ÏÕò!"UW �$È ch�*, Prior Path �"¿UW�$ÐÚï�� Distributed

Hunt �"¿UW�$ÐÚïÏÚç 50 7@ �$�"É¥ 6L�$�$ÉÚê �"ÏÕò!"UW �$ÈÏÚïÏÚê ËÔê {� �$È �". ËÔç ÁÔçÊØ�$ :L �%»!~Ñ loimkm½¾ê�$ �" �"É

�, Ï̧Úç 6L�$�$ÉÚê �"ÏÕò!"ÁÆç �$��ÁÆç V[imahcf�) ah´$�$¥ �"ÄCK¸ �� ��ËØ �-É im :@ �,¿�,É ÏÚê COSPS 6L�$�$ !"�"im

{�JKÜ !"�$ CGÊØ�$�". Prior Path �"¿UW�$ÐÚï�� Distributed Hunt �"¿UW�$ÐÚï�$ �" �"É �"½ ÏÚç 6L�$�$ÉÚê �"ÏÕò!"ÁÆç �$

��ÁÆç x� �"¿ UW�$ÐÚï¥ �-É�� V[imahcf�) ah´$�$ÉÚê �|Ý�$ ´$?@ V[imahcf�) ah´$�$ �"ÄCK¸ 6L�$�$ÉÚê �,¿�$<@ahko

ÜÝùÏÚç _him\h<@ahko!"�$ CGÊØ�$�".

U[�$Ä 9¥ (b) ÁÆç JMÑ\hcf�) �$�/» �$ �%»¥ U[5@lo�$�". �$CG Prior Path �"¿ UW�$ÐÚïÏÚç �$ÐÔç �-Éim �"É9L �$ÈÁÆç ah

´$�$ÇÚêÏÚê 4@�"Échim V[imahcf�) ah´$�$ �"ÄCK¸ 6L�$�$ÉÚê �,¿�$<@ahko !~Ñ� ^fÇÚç ah´$�$ÇÚêim��') ÏÚò �"Å 6L�$�$

ÉÚê �"¾�" V[imahcf�) ah´$�$ÉÚê �|ÝUW, Distributed Hunt �"¿ UW�$ÐÚïÏÚç V[imahcf�) ah´$�$ �"ÄCK¸ 6L�$�$ÉÚê _him

\h<@ahko !~Ñ � 8L �.»FG ÏÚò �"Å 6L�$�$�"�$ �$�")-È �"�" V[imahcf�) ah´$�$ÉÚê �|ÝÁÆç �.Çchim �" �,É!" �-È�" [7, 6].

�$ U[5@loÉÚê _f�/» �"É��m�Ñ ah´$�$ loimkm½¾ê�$ �"�"É �,¸ÏÚç JMÑ\hcf�) �$ �/» �$�%» ÏÚê �"�$�*, ah´$�$ loimkm½¾ê,

Distributed Hunt �"¿ UW�$ÐÚï, Minimal �"¿UW�$ÐÚï, Optimal �"¿ UW�$ÐÚï, Prior Path �"¿UW�$ÐÚï ÍØ�)im �$ �/» �$�%»

�$ �$¿ �)�$UW �$ÈÏÚïÏÚê �"¿ {� �$È�". ËÔç ÁÔçÊØ�$ :L�%» !"ÁÆç loimkm½¾ê¥ JMÑ\hcf�) �$ �/» �$�%» �$ �" �"É �"Â ÏÚç �$��ÁÆç

�"ÉÚç V[imahcf�) ah´$�$ �"ÄCK¸ �"¿UW�$ÐÚïÏÚê �"ÏÕò!"ÁÆç �-É ��9LÁÆç V[imahcf�) ah´$�$ÉÚê �|Ý ÏÚç �9L ��ËØ �-ÉimÉÚê

:@ �,¿�,É?@�# !"ÁÆç �%»�/», ah´$�$ loimkm½¾ê�$�" �"É ��m�Ñ ah´$�$ loimkm½¾êÏÚç �$ x� �%» 2MÉÚê !~Ñ �%»2Mim {� JKÜ!"�$

CGÊØ�$�".
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(c) �$ÐÔç �-Éim :@�"ÏÕò Ï×ê

9

9.5

10

10.5

11

11.5

12

0 1 2 3 4 5 6 7 8 9 10

H
op

 c
ou

nt
s

Number of handover

Distributed Hunt 
Prior Path

SWIPI 
Enhanced SWIPI 
ICPP98 Optimal 
ICPP98 Minimal 

(d) �$ÐÔò �-Éim¥ �$¿ �$

U[�$Ä 10: �$ÐÔç �-Éim :@�"ÏÕò Ï×ê�� �$ÐÔò �-Éim¥ �$¿�$

�$ÐÔç �-Éim¥ :@�"ÏÕò Ï×ê Ûãù�/»9L�)ÁÆç U[�$Ä 10¥ (c) 9L �"�" �%» �-¿ ��9L�) _fÇÚñ�$ Prior Path �"¿ UW�$ÐÚï�� �"É

��m�Ñ ah´$�$ loimkm½¾ê, Distributed Hunt �"¿UW�$ÐÚï�$ �$ÐÔç �-Éim¥ �#¸ 70% ÉÚê :@ �"ÏÕò!"�* ÐÔøÏÚç �,ÉÁÆòÏÚê _f�$

UW �$ÈUW, Optimal �"¿UW�$ÐÚï�$ 50�52% ÉÚê :@ �"ÏÕò!"�* �" �"É �)df !~Ñ �,ÉÁÆòÏÚê _f�$UW �$È ch�*, ah´$�$ loimkm½¾ê

ÏÚç �#¸ 60%ÉÚê :@ �"ÏÕò!|Øchim�, ÐÖò�%» �,É\f¥ �,ÉÁÆòÏÚê _f�$UW �$È �". ah´$�$ loimkm½¾ê_f�" �"É��m�Ñ ah´$�$ loim

km½¾ê¥ �-É im :@�"ÏÕò Ï×ê�$ ÁÔ÷ÏÚç �$��ÁÆç ah´$�$ loimkm½¾ê¥ �-É��9LÁÆç �"¸ ah´$�$9L�) COSPS 6L�$�$ÉÚê �)�$

!|Ô CG ÊÔä�,¸ ah´$�$ÉÚê �$ÏÕò!"�* �"ÏÚï �-ÉimÉÚê �.»HK¸!"�$ CGÊØ9L �$ÐÔç �-Éim�� �-Å�$ÁÆç ah´$�$�" ÐÔç:@ !|Ø 9L\f �"

ÉÚç �-Éim �.»HK¸!|Ô {|ÐÉ×ê�$ �$È�$�%», �"É��m�Ñ ah´$�$ loimkm½¾ê¥ �-É ��9LÁÆç V[imahcf�) ah´$�$ �_fÉÚê �$ÏÕò!"�*

�"ÏÚï �-ÉimÉÚê �-¿�,É!"�$ CGÊØ9L �$ÐÔç �-ÉimÉÚê :@ �"ÏÕò !|Ô {|Ð É×ê�$ ÁÔ÷�"�$�$ CGÊØ�$�".

JMÑ\hcf�)¥ �-¿��im CKÉ�,É�$ÁÆç �$ÐÔò �-Éim¥ �$¿�$9L�)ÁÆç U[ �$Ä 10¥ (d) 9L�) _fÁÆç �"�� �"Í�$ ah´$�$ loim

km½¾ê�$ �"�"É �"ÂUW, Prior Path �"¿UW�$ÐÚï�$ �"�"É �$¿ �". ah´$�$ loimkm½¾ê¥ �$ÐÔò �-É im¥ �$¿�$�" �"�"É �"Â ÏÚç �$

��ÁÆç ah´$�$ loimkm½¾êÏÚê �,¸ÏÕò!"�/» �"¸ ah´$�$9L�) COSPS 6L�$�$ÉÚê �)�$ !|Ô CG ÊÔä �,¸ ah´$�$ÉÚê �$ÏÕò!"�* �"

ÏÚï �-ÉimÉÚê �.»HK¸!"^him 4@�"É ah´$�$9L�) ÊÔä�,¸ ah´$�$ �"�$¥ �$ �%» �-É imÉÚê �"�"�"�$ CGÊØ�$�". �%»�/» �"É ��m�Ñ

ah´$�$ loimkm½¾êÏÚç ÊÔä�,¸ ah´$�$�" �" �'» V[imahcf�) ah´$�$ �_fÉÚê �$ÏÕò!"�* �"�� �$É �-É imÉÚê �-¿�,É !"�$ CGÊØ

9L ah´$�$ loimkm½¾ê9L �$?@ �$ÐÔò �-Éim¥ �$¿ �$�" �$¿�) �'»�". Prior Path �"¿UW�$ÐÚï¥ �$ÐÔò �-Éim�" �" �"É �'» �$

��ÁÆç 4@�"É �$�$¼Âä9L�) �$ÐÔç �-Éim �"É¥ ah´$�$ÇÚê �%»¥ �$�%» �)�$ÉÚê sv JKÛ ÏÚê CG �" �"É �"Â ÏÚç �)�$ÉÚê �"ÊÁÆç ah´$

�$�" �*&) 2@ ÐÔç:@!|Ô �-É�� �-Éim :@�"ÏÕò Ï×êÏÚê ÁÔ÷�$�$ ´$?@ afah ah´$�$9L �"�"ÏØ ah´$�$ÉÚê V[imahcf�) ah´$

�$im �-¿�,É !"�$ CGÊØ�$�".
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5 �-¿ÉÔç

ËÔç ÁÔçÊØÏÚç �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,Å¥ sv!8Ñ 9L �$È �) V[imahcf�) ah´$�$ �"ÄCK¸ �� ��ËØ �-É im :@ �,¿�,É ÏÚê !~Ñ �%»

2Mim {�JKÜ !"ÁÆç ah´$�$ loimkm½¾ê�� �"É��m�Ñ ah´$�$ loimkm½¾êÏÚê :L �%»!"�-È ch�*, �$Ê×êIL�$ �/»ÏÚê �" �"Échim U[ �,É

ÁÆòÏÚê �$ÐÔç¥ V[imahcf�) ah´$�$ �"ÄCK¸ �"¿UW�$ÐÚï�� �$UX +-É �"!" �-È�".

:L�%»!~Ñ ah´$�$ loimkm½¾ê�� �"É�� m�Ñ ah´$�$ loimkm½¾êÏÚê sv !8Ñ !"�$ ´$?@ ËÔç ÁÔçÊØÏÚç �%»�"¿�%»¥ �-Éim �,É_fÉÚê

�)�"É !"ÁÆç �-Éim �,É _f JL�$ËÚê�� V[imahcf�) ah´$�$¥ �"ÄCK¸ �� ��ËØ �-Éim :@ �,¿�,É ÏÚê !~Ñ �.» 9L {�JKÜ !"�$ ´$ !~Ñ �-É

im �,¿�,É 6L�$�$ �'» COSPS 6L�$�$ÉÚê �,É¥!"�-È�". ah´$�$ loimkm½¾ê9L�)ÁÆç JMÑ \hcf�)�" �"¿CKÉ !"�-ÈÏÚê CG 4@�"É

�$�$¼Âä�$ �$ÐÔç �-Éim �,É_fÉÚê �$ÏÕò!"�* COSPS 6L�$�$ÉÚê �"¸�,É !"�* Sko ��Ð 3@¥ ah´$�$im _f3@UW, �"¸ ah´$�$

�" 6L�$�$ �%»9L lm!|Ø�$�) �$ÈÁÆç �$ÐÔç �-Éim �,É _f9L�) �" �'»¥ ah´$�$ �.»pÉÚê �,ÄCK¸!"2L !|Øchim�, V[imahcf�)

ah´$�$ �"ÄCK �̧� ��ËØ �-Éim :@ �,¿�,ÉÏÚê !~Ñ �.» 9L {� JKÜJKÛ �". �"É ��m�Ñ ah´$�$ loimkm½¾ê9L�)ÁÆç 4@ �"É �$�$¼Âä9L�)

COSPS 6L�$�$ÉÚê �"¸�,É !"�$ �.»9L V[imahcf�) ah´$�$ �_fÉÚê �-¿�,É !"ÁÆç �� �,É ÏÚê ���" !|Øchim�, COSPS 6L�$

�$9L lm!|Ø�$ÁÆç �-Éim �,É_f¥ �$¿�$ÉÚê ÐÖê�$UW, �-É im :@�"ÏÕò Ï×êÏÚê ÁÔ÷ �-È �". ah´$�$ loimkm½¾êÏÚç sv !8Ñ�$ �%»�%»!"

�$ CGÊØ9L Sko��Ð¥ sv�,É�$�" {~Ñ�-É9L :L!~Ñ ÏÚê �"¾ �$ �"½ch�*, {|Ð�"É�,É �$ �$È �". ]f!~Ñ �"É ��m�Ñ ah´$�$ loimkm½¾êÏÚç

PNNI Sko��Ð �� �"Í�$ 2MÛãò svdfÉÚê �"�$ÁÆç Sko��Ð9L�) _f�" ÐÔøÏÚç �,É ÁÆòÏÚê _f�'» �".

ËÔç ÁÔçÊØ9L�)ÁÆç :L�%»!~Ñ loimkm½¾ê¥ �,É ÁÆò +-É �"ÉÚê ´$?@ j|Ü�-¸ Sko ��ÐÏÚê �" �,É!~Ñ ah�" !6Ü Sko��Ð �� ko�$ !6ÜS

ko��Ð U[�$UW ko�$ !6Ü PNNI Sko��Ð9L 4@?@ �$Ê×êIL�$ �/» ÏÚê JKÛ�". �$CG �,É ÁÆò +-É �"¥ �$ÐØÏÚç �$U[ 9¿�$É ���"Ä, JMÑ

\hcf�) �$�/» �$ �%», �$ÐÔç �-Éim :@�"ÏÕò Ï×ê, �$ÐÔò �-Éim¥ �$¿�$�-È ch�*, �,É ÁÆò +-É �" 4@ �"É �"¿ UW�$ÐÚïÏÚç �$ÐÔç¥ V[im

ahcf�) ah´$�$ �"ÄCK¸ �"¿UW�$ÐÚï ÐÖò9L�) �,ÉÁÆò�$ ÐÔøÏÚç �.Ç chim +-É�"m�Ñ Prior Path, Distributed Hunt, Optimal,

Minimal �"¿ UW�$ÐÚï ÇÚò�$�,È �". �$Ê×êIL�$�/» �-¿ �� �$U[ 9¿�$É �� �"Ä Ûãù �/»9L�)ÁÆç ËÔç ÁÔçÊØ�$ :L �%»!"ÁÆç loimkm½¾êÏÚê

�"ÏÕò!"�* �,Ä�'»�,¸ �-Éim :@ �,¿�,É �"É�,ÅÏÚê sv!8Ñ!" �-ÈÏÚê �-É �� Optimal �"¿UW�$ÐÚï�$�" Minimal �"¿ UW�$ÐÚï9L �$?@

�) �#¸ 50% �,É\f, Prior Path �"¿ UW�$ÐÚï�$�" Distributed Hunt �"¿UW�$ÐÚï9L �$?@�)ÁÆç �#¸ 95% �,É\f¥ �,ÉÁÆò�$

!#Ü�"É�$�,È�". JMÑ\hcf�) �$�/» �$�%» 9L�)\f ËÔç ÁÔçÊØ�$ :L �%»!"ÁÆç loimkm½¾êÏÚê �,¸ ÏÕò!"�-È ÏÚê �-É�� �$ÐÔç¥ �"ÉÚç �"¿

UW�$ÐÚïÏÚê �, Ï̧Õò!" �-ÈÏÚê �-É��9L �$?@ 20 � 50% �,É\f �,ÉÁÆò�$ !#Ü�"É �$�,Èch�* �$ÐÔç �-Éim :@�"ÏÕò Ï×ê�$�" �$ÐÔò �-É

im¥ �$¿�$9L�)ÁÆç �$ÍÚñ!~Ñ �,ÉÁÆòÏÚê _f�-È�".
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�-¿ÉÔç�,¸chim �$U[9¿�$É 6L�$�$9L �$ÐÔç �-É im �,É_fÉÚê lm !|Ø�$�$ÁÆç �"É�,Å chim V[imahcf�) ah´$�$¥ �"ÄCK¸ �� ��

ËØ �-Éim :@ �,¿�,ÉÏÚê �%»�$¿��!"ÁÆç ah´$�$ loimkm½¾ê�� �"É��m�Ñ ah´$�$ loimkm½¾êÏÚç j|Ü�-¸ Sko��Ð 9L �,¸ÏÕò!" �-ÈÏÚê

CG �$U[9¿�$É ���"Ä�� JMÑ\hcf�) �$ �/» �$�%»ÏÚê V[2L �"Ä af�$ �$¿ {� �$È �".
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