
NTMobileʹ͓͚Δ௨৴Ԇ࠷খԽͷͨΊͷಈతDCબख๏ͷఏҊ
ɹ༤ًࢁ্ †1 ্ᬪඌɹҰਅ †2 ླɹल †1 ౻ɹߒࠀ †3 ᬑɹߊ †1

†1໊େֶཧֶ෦ †2໊େֶେֶӃཧڀݚֶՊ ՊڀݚֶॏେֶେֶӃࡾ3†

1 ͡Ίʹ

ۙɼεϚʔτϑΥϯͷܞଳͷීٴʹΑΓɼҠಈ

Λ͠ͳ͕Β௨৴Λܧଓ͍͍ͯͨ͠ߦͱ͍͏ཁߴ͕ٻ·ͬ

͍ͯΔɽզʑɼωοτϫʔΫΛΓସ͑ͯ௨৴Λ

Δٕज़ͱͯ͢͠ݱଓͰ͖ΔҠಈಁաੑΛ࣮ܧ NTMobile
ʢNetwork Traversal with MobilityʣΛఏҊ͍ͯ͠Δ [1]ɽ
NTMobile ͰɼDCʢDirection CoordinatorʣͱݺͿ
ஔ͕ɼNTMobileʹରԠͨ͠ʢҎԼ NTMʣؒ
ͷτϯωϧߏஙʹରͯ͠࠷దͳܦ࿏ͰτϯωϧΛߏங͢

ΔΑ͏ࣔࢦΛग़͢ [2]ɽNTM௨ৗɼಉࠃʹઃஔ͞
Εͨ DC ʹΞυϨεใͷొΛ͍ߦɼར༻͢ΔͨΊɼ
ʹࡍҠಈͨ͠ʹ֎ࠃ DCͱͷ௨৴࣌ʹൃੜ͢Δ௨৴
Ԇ͕େ͖͘ͳΓɼτϯωϧߏஙͷΦʔόϔου͕૿Ճ͢

Δͱ͍͏՝͕͋Δɽ

ຊߘͰɼNTM ͕ࠃ֎ʹҠಈͨ͠߹ͷτϯω
ϧߏஙΦʔόϔουΛ͢ݮΔͨΊʹɼ௨৴Ԇ͕খ͞

͘ͳΔ DCΛબ͢Δख๏ʹ͍ͭͯఏҊ͢Δɽ

2 NTMobileͷ֓ཁ
NTMobile ͰɼDC ʹΑΓ NTM ʹׂͯΒΕ

ͨෆมͷԾ IP ΞυϨεΛ༻͍ͯɼΞϓϦέʔγϣϯ
ԾతͳίωΫγϣϯΛཱ֬͢ΔɽԾ IP ΞυϨε
ʹޙͼҠಈٴ࣌࢝௨৴ύέοτ௨৴։ͮ͘جʹ NTM
ؒͰߏங͞ΕΔτϯωϧʹΑΓૹ৴͞ΕΔɽΞϓϦ

έʔγϣϯԾ IP ΞυϨεΛ༻͍Δ͜ͱʹΑΓɼҠ
ಈͯ͠௨৴Λܧଓग़དྷΔɽDC͔Β NTMʹׂ
ͯΒΕΔԾ IPΞυϨεΛҰҙͳΞυϨεͱ͢ΔͨΊɼ
rootDCͱ͍͏ஔ͕ɼ֤ DC͕ཧ͢ΔԾ IPΞυϨ
εͷൣғͷׂΛ͍ͯͬߦΔɽ

ਤ 1ʹ NTMͰ͋ΔMNʢMobile Nodeʣ͔ Β CN
ʢCorrespondent Nodeʣʹରͯ͠τϯωϧΛߏங͢Δ༷
Λࣔ͢ɽDCMNɼDCCNࢠ ʹͦΕͧΕMNٴͼ CNͷ
ΞυϨεใ͕ొ͞Ε͍ͯΔɽMN ௨৴։࣌࢝ʹɼ
DCMN ʹରͯ͠ Direction Request Λૹ৴͢ΔɽDCMN
ɼDCCN ͔Β CNͷΞυϨεใΛऔಘ͠ɼτϯωϧ
ͼٴΔͨΊʹMNɼࣔ͢ࢦஙΛߏ CNʹ Route Direction
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ਤ 1 τϯωϧߏஙखॱ

Λૹ৴͢Δɽ͜ͷͱ͖ɼDCMN ͔Β CN ର͢Δ௨৴
શͯ DCCN Λհͨ͠҉߸Խ௨৴ͰߦΘΕΔɽMN ͱ
CN  DC ͷࣔࢦʹैͬͯ Tunnel Request/Response Λ
ɼΞϓޙங͢ΔɽҎߏΔ͜ͱʹΑΓɼτϯωϧΛ͢ަ

ϦέʔγϣϯؒͰԾ IP ΞυϨεʹ͍ͨͮج௨৴͕
։࢝͞ΕΔɽ·ͨɼ௨৴தʹ MN ͕ϋϯυΦʔόͨ͠
ɼ৽ͨʹऔಘͨ͠ΞυϨεใΛొ͢ΔͨΊʹࡍ

ʹɼDCʹରͯ͠ Registration RequestΛૹ৴͢ΔɽDC
 Registration RequestΛड৴͠ɼNTMͷใΛߋ
৽͢Δɽͦͷޙ MN ɼਤ 1 ͱಉ༷ͷγʔέϯεʹΑ
Γɼτϯωϧͷߏ࠶ஙΛ͍ߦɼCNͱͷ௨৴Λܧଓ͢Δɽ
NTM࠷ॳʹΞυϨεใΛొͨ͠ DCΛར
༻͠ଓ͚ͳ͚ΕͳΒͣɼNTMͱ DC͕ҟͳΔࠃ
ʹଘ͍ͯ͠ࡏΔ߹ʹɼτϯωϧߏங࣌ͷΦʔόϔο

υͷ૿Ճ͕ఆ͞ΕΔɽ͜ΕʹΑΓɼNTM ͕ϋϯ
υΦʔόͨ͠ࡍʹɼ௨৴அઈ૿͕ؒ࣌Ճ͢Δͱ͍͏՝

͕͋Δɽ

3 ఏҊํࣜ

NTM ͕ࠃ֎ʹҠಈͨ͠ࡍͷτϯωϧߏஙΦʔό
ϔουΛ͢ݮΔͨΊʹɼҠಈઌͷۙྡ DCͷ͏ͪ௨৴
Ԇͷখ͍͞ DCΛબ͠ɼར༻͢Δख๏ΛఏҊ͢Δɽ
ਤ దͳ࠷ʹ2 DCΛબ͢Δಈ࡞Λࣔ͢ɽࠃͰར༻
͍ͯͨ͠ DC Λ Home DCʢHDCʣɼࠃ֎Ҡಈ࣌ʹར༻
͢Δ DC Λ Foreign DCʢFDCʣͱ͢Δɽ·ͨલఏͱ͠
ͯ HDCɼ৽ͨʹఏҊ͢Δ DCϦετΛอ͍ͯ࣋͠Δ
͜ͱͱ͢ΔɽDCϦετʹɼࠃผͷ DCͷ FQDNɼ࣮
IPΞυϨε͕͞ࡌهΕ͓ͯΓɼDC͕ root DC͔Βఆظ
తʹऔಘ͢Δɽ͜͜Ͱɼroot DCͱ DCؒͷ৴པؔ
Λߏங͢ΔͨΊʹඞཁͳެ։໌ূݤॻΛൃ͢ߦΔ্࠷Ґ

DCͰ͋Γɼै དྷͷ NTMobileʹ͓͍ͯఆٛ͞Ε͍ͯΔɽ
ωοτϫʔΫଓ࣌ʹɼMN ैདྷͱಉ༷ʹ HDC
ʹରͯ͠ Registration Request Λૹ৴͠ɼࣗͷΞυϨ
εใΛొ͢ΔɽHDCɼRegistration Requestͷૹ
৴ݩ IP ΞυϨε͔Β MN ͕ଘ͍ͯ͠ࡏΔࠃΛࣝผ͢
ΔɽMN ͕ HDC ͱผͷࠃʹଘ͍ͯ͠ࡏΔ߹ɼHDC
 DC Ϧετ͔Β MN ͷ๚ࠃʹ͋Δ DC Λநग़͠ɼ
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ਤ 2 ௨৴Ԇͷখ͍͞ DCͷબख๏

Registration ResponseʹՃͯ͠MNૹ৴͢ΔɽMN
௨͞Ε֤ͨ DC ʹରͯ͠ɼ৽ͨʹఆٛͨ͠ NTM
Echo Request/ResponseΛૹड৴͢Δ͜ͱʹΑΓɼ֤ DC
ͱͷԟ෮Ԇؒ࣌Λଌఆ͢ΔɽMNɼ࠷௨৴Ԇͷ
খ͍͞ DCΛ FDCͱͯ͠બ͠ɼࣗͷΞυϨεใ
ͷొΛ͏ߦɽ

͔͠͠ɼMN ͱ FDC ؒͰ҉߸Խʹ༻͍Δڞ௨ݤ
ͱ͕ग़དྷͳ͜͏ߦ༗͞Ε͓ͯΒͣɼ҆શͳ௨৴Λڞ͕

͍ɽͦ͜ͰɼMN ·ͣ HDC ͱͷڞ௨ݤΛ༻͍ͯ҉
߸Խͨ͠ Temp-Key RequestΛ HDCૹ৴͢ΔɽHDC
 Temp-Key Request Λड৴͢ΔͱɼMN ͱ FDC ؒͰ
҆શʹڞ௨ݤΛڞ༗͢ΔͨΊͷҰݤ࣌Λੜ͠ɼKey
Exchange Direction ʹΑΓ MN ͼٴ FDC ͢Δɽ
͜ͷͱ͖ɼHDCͱ FDCؒͷ௨৴ैདྷ௨Γެ։҉ݤ߸
ํࣜΛ༻͍ͯ͋Β͔͡Ίڞ༗ͨ͠ڞ௨ݤʹΑͬͯ҉߸Խ

͞ΕΔɽMNҰݤ࣌Λ༻͍ͯ҉߸Խͨ͠ Key Request
Λ FDC ૹ৴͢ΔɽFDC  MN ͔Βͷཁڞ͍ैʹٻ
௨ݤΛੜ͢ΔɽͦͷޙɼFDCੜͨ͠ڞ௨ݤΛࡌه
ͨ͠ Key ResponseΛҰݤ࣌Ͱ҉߸Խ͠ɼMNૹ৴͢
ΔɽҎ্ʹΑΓɼMNͱ FDCؒͰڞ௨ݤΛڞ༗͠ɼҎޙ
MN ͱ FDC ؒͰڞ௨ݤΛ༻͍ͨ҉߸Խ௨৴Λ͏ߦɽ
ɼMNޙͨྃ͠༗͕ڞͷݤ௨ڞ FDC Registration
RequestΛૹ৴͠ɼΞυϨεใΛొ͢Δɽ
ҎޙMN FDCΛར༻͢Δ͜ͱ͕ՄʹͳΓɼτϯ

ωϧߏஙͷΦʔόʔϔουΛ͢ݮΔ͜ͱ͕Ͱ͖Δɽ·

ͨ FDCΛܾఆ͢Δಈ࡞ɼNTMىಈ࣌ʹόοΫά
ϥϯυͰͨ͏ߦΊɼΞϓϦέʔγϣϯ͕͏ߦ௨৴ʹ

ӨڹΛ༩͑ͳ͍ɽ

4 ࣮ɾධՁ

4.1 ࣮

ैདྷͷ NTMobileʹ͓͚ΔσʔϞϯϞδϡʔϧΛ֦ு
͠ɼਤ 2 ʹࣔ͢Ұ࿈ͷಈ࡞ͷϓϩτλΠϓ࣮Λͬߦ
ͨɽͳ͓ɼࠓճͷϓϩτλΠϓ࣮Ͱɼࣄલʹ DCϦ
ετΛ root DC ͔Βऔಘͨ͠ͱఆ͠ɼHDC ʹର͠੩
తʹઃఆΛͨͬߦɽ

4.2 ධՁ

ϓϩτλΠϓγεςϜΛ༻͍ͯɼNTM ͕௨৴த
ʹϋϯυΦʔόͨ͠ࡍͷτϯωϧߏ࠶ஙؒ࣌Λଌఆ͢
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ਤ 4 τϯωϧߏ࠶ஙʹ͔͔Δؒ࣌

ΔɽଌఆڥΛਤ 3ʹࣔ͢ɽຊߘͰɼถࠃΛϗʔϜͱ
͢Δ MN ͕ຊʹҠಈ͠ɼຊͷ CN ͱ௨৴Λ͏ߦ
߹Λఆ͢ΔɽϩʔΧϧΤϦΞωοτϫʔΫʹ Ubuntu
Λͨ͠ࡌ PCʹ֤ثػΛߏங͠ɼถؒͷ௨৴Ԇ
netem *1 Λ༻͍࣮ͯڥΛΤϛϡϨʔτͨ͠ *2ɽMN͔
Β CNʹ pingΛ࣮ߦதʹɼखಈͰMNͷ IPΞυϨεΛ
ม͢ߋΔ͜ͱʹΑΓϋϯυΦʔόॲཧΛ࣮ͤ͞ߦɼैདྷ

ख๏ٴͼఏҊख๏Λ༻͍ͨ߹ͷτϯωϧߏ࠶ஙͷؒ࣌

Λ 10ճଌఆͨ͠ɽ
ਤ 4 ʹଌఆͷฏۉΛࣔ͢ɽैདྷ௨Γ HDC Λհ͠
ͯ௨৴Λͨͬߦ߹ฏۉͰ 645msఔཁͨ͠ɽҰํɼ
FDCΛհͯ͠௨৴Λͨͬߦ߹ɼฏۉͰ 264msఔ
Λཁ͠ɼै དྷख๏ͱൺֱͯ͠ Ͱ͖͓ͯΓɼݮ41%
Λॖؒ࣌͢ઌʹ͓͚ΔϋϯυΦʔόʹ͏௨৴அઈߤ

Δ͜ͱ͕Ͱ͖ͨɽ

5 ·ͱΊ

NTM ͕ࠃ֎Ҡಈͨ͠ࡍʹɼಈతʹۙྡͷ DC
Λબ͢Δख๏ΛఏҊͨ͠ɽϓϩτλΠϓ࣮ʹΑΓධ

Ձͨ݁͠Ռɼ௨৴Ԇ͕࠷খ͘͞ͳΔ DCΛબ͢Δ
͜ͱʹΑΓɼϋϯυΦʔό࣌ͷ௨৴அઈؒ࣌ΛॖͰ͖

Δ͜ͱΛࣔͨ͠ɽޙࠓɼࡏݱলུ͍ͯͯͬ͠ߦΔॲཧ

ͷ࣮Λͤྃ͞ɼ࣮ڥͰͷධՁΛ͏ߦɽ

ݙจߟࢀ
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*1 http://www.linuxfoundation.org/collaborate/workgroups/networking/
netem

*2 http://www.ntt.net/service/sla ts.html
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