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B�FH=$I�POMUè3YXQ3FR=TS�¿RP»I�PXQLMc¿H=�F�Þ½PcÅ¥B�¿�¿KBXIKÛUÀ�BXM3S�ßX=uFRG|à¡Þ�¿RJL=(G|Mc¿H=�YXFHG|¿jÞ»PXà�¿RJL=(FRPOQU¿R=
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¿RJ3B�¿>¿RJL=:FH=uäcQLGVFH=uSºÄ½PcÅ(I�BXM�×8=�Ü�=�¿½PXM�¿RJL=:=uMc¿RGVFR=:Ý3BgÞ�@VPOBOS$Ý3B�¿RJãÆ3¾¦à�¿HJL=�IKJL=TIKÛX=TS
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1− MN sends a RReq

3−S_TTCB triggers the duration 
measurement service
4−S_TTCB orders a DelayReq 

S_TTCB
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2−Agent relays the RReq to S_TTCB
 

5−Agent relays the DelayReq
6−MN sends a DelayRep

8− S_TTCB stops the duration measurement service
and deduces the result (the edge delay value).

7−Agent relays the DelayRep
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its timestamp value then gives a signed updated copy back to its agent and forwards a non signed 
one to TTCB(n)

3−
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4− Agent (n) gives  the sigend copy of the route request to TTCB (n)

TTCB(n−1) in order to deduce the payload delay on the link n−1 −−> n.

1

1− Agent (n−1) gives the payload route request to TTCB(n−1)
TTCB(n−1)verifies if the delay requirements can be met. If it is the case, it adds its identifier and  

Agent (n−1) forwards the route request to Agent (n)

5− TTCB(n) consults the global timestamp value and subtracts the timestamp value indicated by  
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ikbepu`ci\×�r�`�rutufK�:fK`�lÉbe`�\��1àap��,[afHlA��puhjy�i¨Új^�Öãhjp��KfHf~�Obe`ctuiÉpuq3ljscfQNA`�ljfHhj`�r�ljbepT`�r�{LZ�pT`X�
qVfHhjfK`O�Kf�pT` � behjfH{xfHikia[afHlA��puhjy�iK^sN¦Z � [�æ ä � ^xÝuwc`cf �Hä�ä � z

Â zL×(zEå½zKë3r���r�l�r�ru`c�Ò[ÒzT\�ikpTyuru`3^�Ø¦]�fK�KwOhjbe`Ot�\��Làap���P�pTwOljbe`OtäÖÿhjpuljp��Kpu{xi¨Új^Tbx` � b|]XfEæ ä�� ^
]�fK�OljfH�ç�UfHh �jä�ä�� z

Ò�z�Ö�z¦Öÿru��ru�Obe�:bmlkh�r�ljpui�ru`c��ëÿz¦ÝOz¡à,rTruiK^WØk]�fK�KwXhjf�P�pTwXljbe`ct)qCp�h�×Epu�cbe{ef�\��sàap���[afHlA��puhjy�i¨Új^
No`E�Xhjp��KfKf~�Xbx`OtTi�puqÿljsOf>Z�[ p ]��Kpu`OqCfRhjfK`c�Kfu^L]Or�`�\�`�ljpu`cbepO^Ov]ìÒ^ �jä�äB� z

Ý z²��zE\ÿ�)fRhj�cwc��s�^¸P>zEZ�wOhklj�:pu{|r�^ p z&à,pT{e�:fHh~^ Zaz [,bml�r��'P�pul�r�hjw r�`��°à½z¸P�wc�UfK`OiK^Ø¦§ p ]@�LP�ß�\�`æ§,`O� p fK��r�`���]�fK�KwXhjf���n�Þ~r�`�ljbx`Of¸PapuwOljbe`ctNÖÿhjpuljp��Kpu{oÚj^�v8fH�RsO`cbe�~ru{)hjfR�
�Up�hkl~^U§,�RljpT�UfHh �jä�ä R�z

àXzÒZaz  z�Ö�fRhjyXbe`OiK^  z	×(z>Pap~n�fHh,ru`c�$]Lz>P>z p r�iK^%Ø¦¢,w�r�{xbmlon�puq)]XfRhjdXbe�Kf�qVpuh>\���scp��ç§,`O�
�XfK��ru`c� p bei¦l�ru`O�KfäÙ�fK�HljpuhLPapuwOljbe`ct�Új^[N  vrÛ�NA`�ljfHhj`OfHl p h�r�qVl~^��)p�hjy:be` �XhjpTtuhjfHikiK^5ÝTwO{mn
�jä�äHä z

Moä zLå½z ]UzU\asO`�^c\Òz v,z3Z)r��:�c�UfK{e{�^L\Òz Ù�fHhjfKi�ru`c�
í�z à½zU]XwO`�^�Ø¦] � \a[Gß�]XfRhjdXbe�Kf p béîLfHhjfH`�ljbxr��
ljbepu`
bx`
]�l�r�ljfH{xfHiki � bmhjfK{efKiki,\��¯à,p��>[,fHlo�)p�hjyXi¨Új^5Öãhjp��KfHf~�Obe`ctui,p�q-N  , * No[äÛ�§�ZÉ§�×
�jä�ä�� ^xÝuwc`cf �jä�ä�� z

MHM z p z Ö�p~��fK{e{�ru`c�¥P>z�]�lkhjpTwc�3^�Ø¦Z�pT`c�HfK�Oljwcru{±×Ep��OfK{,ru`c��\�hj��scbmljfK�RljwOhjf�p�qG×�\sÛÿv�N¦\\Új^×�\±Ûÿv�N¦\¼�OfK{ebedgfHh�r��c{ef p �[M ^ �jä�ä R�z
Ml� z��*z¶ì,w3^B�*zTv�ru`OtO^^P>z��)rut�hjp��ObxrX^�×(z�å,fRhj{|r�^�×(z^��fHhjfKik��scbe`ciky�n�^�Ø¦\��Oru�Oljbedgf���ru`�����bx�Xljs×�r�`�r�tTfK�:fK`�l�r�`��»¢,p�]"Öãhjp�d�beikbepT`cbe`Ot�be`8í�r�hjtuf1]X�~r�{ef
\��Bàap��E[,fRlA�)p�hjy�i¨Ú�^�N  , * ×�Náí�ZÉ§�×çæ ä R�^0��pui¦ljpT`3^�×�ruikijr��Rs�wOikfHlkljiK^L§,�Hljpu�UfHh �HäHä R
M RXzÒ]Uz�í�puscbefHh~^�]Uz�×(z�]XfK`OpTwO�Kb�^xïçz�×(z	å,scru�*hjb�z p puw��cr�`cf½ru`c�çå½z�Öãw¶ðApT{e{efT^xØA\Öhjf~ru�Hljbedgf

¢,pg]�PapuwOljbe`ctñÖãhjp�ljp��KpT{ÿqCp�h�\��Aàap��Ò[afHlA��puhjy�i¨Új^  wOhjpu�Uf~ru`(]�nX�:�UpuikbxwO� pT`$\��ç�cbm�
fH`�lENA`�ljfK{e{ebetTfK`O�Kfsâ  _�]X\QN �jä�ä RKãR^  bx`c�OsOp�dTfK`�^H[,fHljsOfHhj{xru`��XiK^�[,p�dgfK�½�UfHh �HäHä RX^Eí�fH�HljwOhjf
[apuljfKiÉbe`1Z�pu�:�cwXljfHha]X�KbefK`O�KfT^�]X�Xhjbx`OtTfHh\Ù�fHhj{xrutXz

M � z p z�Ö�p~�)fK{e{Ér�`��ÜP>zã]�lkhjpTw��L^�Ø¦Z�pu`c�KfK�Xljw�r�{\×Ep��OfK{)ru`��ë\�hj�RsObmljfK�HljwOhjf:p�qs×�\sÛÿv�N¦\\Új^×�\±Ûÿv�N¦\¼�OfK{ebedgfHh�r��c{ef p �[M ^ �jä�ä R�z



MoÝ [,f�� {xr���hjbx��scfH`cfT^O[,puwOhjf~�O�Obe`cf���pTw���hjbetgr
M  �zäï½z8Zazqà,w3^�\>z	Ö�fHhkhjbet1ru`�� p z	��zqÝTpusc`OikpT`�^�ØáÖÿru��ygfHlLí�fKruikscfHi&ß8\ p fHqVfK`cikf�r�tgr�bx`Oi¦l

� puhj�:sOpT{ef>\)lkl�ru��yXi�be` � bmhjfK{efKiki�\��Aàap��Ò[afHlA��puhjy�i¨Új^Uv8fH�RsO`cbe�~ru{�hjfK�Upuhkl�v�P ä[M �'R Ý � ^
P�fKd�beikf~��]�fK�OljfH�ç�UfHh �jä�ä�� z

MoÂ zL×(zs�>r¶Þ~r�`�l£ÞKbx�Obei�ru`��[×(z�å,fHhj{xrE^�Ø  `���� ljp�� fK`���dgfHhjikwOi  ÜX�c{ebe�KbmläÛOfKf~�O�cru��y¯×Ef~ruikwXhjfH�
�:fH`�l�be` ÝHäB� z MHM [afHlA��puhjy�i¨Új^LNo`¥]XfKdTfK`�ljs�N  * * ]�nX�:�UpTikbewc�#pT`¨Z�pT�:�OwOljfHhji�r�`��
Z�pu�:�çwO`cbe�~r�ljbepu`ciK^ �HäHäB� z

M Ò�z�àÒzp�)ru�ObeiK^�\Òz�×EwO`�r�hjfHlkljpO^l�*z~\a{�\�tTs�r�r�`��Lå½z�Öãw¶ð¦pu{e{xfu^�Ø¦¢,pg]aqCpuhÿ\���sOp���[afHlA��puhjy�be`ct
��ruikf~��pu`N×Ewc{mljbe�c{efG×EfHlkhjbe�KiGß>�)ru`c�X��bx�Xljs1r�`�� p fH{|rKn�Új^>NáÛ	N¨Ö,òjN  * * × � Z�[ �jä�ä RX^
]�be`ctgr��UpuhjfT^�§,�Hljpu�UfHh � Ò�� � àX^ �jä�ä RXz

MoÝ z � zêï�w�^êï½z�]XwO`�ru`c���*z¡ÝOzpP>z¡í3bxw3^êØ�à�\ p §äÛ[ß p fHqVfK`cikf�\atTrube`ci¦lEPapuwOljbe`ct p bei¦hjwO�OljbepT`Oi
be`[×EpT�cbe{efÒ\��¯à,p���[afHlA��puhjy�i¨Új^Xbx`[Öãhjp��TzhN  * * NA[sÛ�§�ZÉ§�×çæ ä � ^5àapT`ctr�,pT`Ot �jä�ä � z

M àXz²��zL\ã��fHhj�cwO�Rs3^ p z5à,pT{e�:fHh,ru`c�
à½z>P�wc�UfH`ciK^�ØáÖÿhjp�dTr��c{mn$]XfH�KwOhjf½Z�pT�:�UfRljbeljbedgf�P�pTwOlk�
be`Ot½r�tgr�bx`Oi¦l\Öÿhjpgru�RljbxdTf���n�Þ~r�`�ljbx`Of,\��XdgfHhjijr�hjbefKi�d�bxr²P�fKbe`OqVpuhj�KfH�:fK`�l]í3f~r�hj`Obx`Ot¶Új^�ÝTpusc`àapT�OyXbe`OtTiÉ_,`ObedL^Ov8fH�Rs3zsP�fK��^%×�rKn �Hä�ä RXz


