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An Anaysis of Network Requuirements on Edge Computing
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1. ͡Ίʹ

ωοτϫʔΫͷར༻ऀɾʹରͯ͠ΑΓେ༰ྔͰ

ԆͳαʔϏεΛఏ͢ڙΔٕज़ͱͯ͠ɼΤοδίϯϐϡʔ

ςΟϯά͕͞Ε͍ͯΔɽΤοδίϯϐϡʔςΟϯάɼ

Multi-access Edge Computing ͷུ͔ΒMECͱݺΕ
͍ͯΔɽਤ 1ɼطଘͷΫϥυίϯϐϡʔςΟϯά
ʹΑΔίϯςϯπ৴αʔϏεఏܗڙଶͱΤοδίϯͬ

ϐϡʔςΟϯάΛൺֱͨ͠ͷͰ͋ΔɽैདྷͷΫϥυί

ϯϐϡʔςΟϯάɼΠϯλʔωοτଆʹઃஔ͞ΕͨΫ

ϥυڥʢIaaS, PaaS, SaaSͳͲʣ͔ΒαʔϏεΛఏڙ
͍ͯͨ͠ɽͦͷͨΊɼαʔϏεΛར༻͢ΔΠϯλʔ

ωοταʔϏεϓϩόΠμ (ISP) ͳͲͷ௨৴Λհͯ͠Ϋ
ϥυʹઃஔ͞ΕͨαʔϏεͱ௨৴Λͨ͏ߦΊɼଓͯ͠

͍Δ௨৴ͱΫϥυऀۀࣄͷཧతɾཧతͳڑʹԠ

ͨ͡Ԇ͕ੜ͡Δɽ͜Εʹରͯ͠ɼΤοδίϯϐϡʔςΟ

ϯάͰɼ͕ଓ͍ͯ͠Δ௨৴ʹઃஔ͞Εͨαʔ
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ਤ 1 ΫϥυͱΤοδίϯϐϡʔςΟϯάͷൺֱ

Fig. 1 Cloud Computing vs Edge Computing

ό͔ΒαʔϏεΛఏ͢ڙΔ͜ͱͰɼΫϥυίϯϐϡʔ

ςΟϯάΑΓԆͰେ༰ྔͳαʔϏεΛՄʹ͢Δɽ

ΤοδίϯϐϡʔςΟϯάͷԆɾେ༰ྔ௨৴ͷಛੑ

Λੜ͔༷ͨ͠ʑͳαʔϏε͕ݕ౼͞Ε͍ͯΔɽίϯςϯπ

৴ͷ༻్ͰɼΤοδʹઃஔ͞Εͨίϯςϯπ৴αʔ

ό͘͠Ωϟογϡαʔό͔Βେ༰ྔͷಈըσʔλΛ
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৴͢Δݕ͕༺׆౼͞Ε͍ͯΔɽ·ͨɼ4K/8Kಈըίϯς
ϯπσʔλ༰ྔ͕େ͖͘ɼΫϥυͳͲʹઃஔ͞Εͨί

ϯςϯπऀۀࣄͳͲ͔Βͷ৴Ͱɼ৴ܦ࿏্ͷωοτ

ϫʔΫଳҬΛѹഭͯ͠͠·͏ɽΤοδίϯϐϡʔςΟϯά

ʹΑΓͷαʔό͔Β৴Ͱ͖Εɼίϯςϯπऀۀࣄ

ͳͲͷ֎෦৫͔Βྲྀೖ͢ΔτϥϑΟοΫྔΛେ෯ʹݮ

Ͱ͖ΔɽAugmented Reality (AR) / Virtual Reality (VR)
ͰɼͷॴʹԠͨ͡ AR/VRίϯςϯπΛϦΞϧλ
ΠϜͰʹ৴͢Δݕ͕༺׆౼͞Ε͍ͯΔɽଞʹίω

ΫςουࣗಈंɼΦϯϥΠϯήʔϜͷԠੑͷ্ͳͲ͕

͞Ε͍ͯΔɽظ

ɼΤοδίϯϐϡʔςΟϯάٕज़༷ʑͳϢʔεέʔࡏݱ

εຖʹڀݚ։ൃ͕ਐΜͰ͍Δɽ·ͨɼΤοδίϯϐϡʔςΟ

ϯάͷ༗ޮੑΛ֬ೝ͢ΔͨΊͷ֓೦࣮ূ (Proof of Con-
cept: PoC) ֤ࠃͰ࣮͞ࢪΕ͍ͯΔɽΤοδίϯϐϡʔ
ςΟϯάͷඪ४ԽɼԤभͷඪ४ԽஂମͰ͋ΔԤभిؾ௨

৴ඪ४Խߏػ (European Telecommunications Standards
Institute:ETSI) ͷMulti-access Edge Computing (MEC)
Industry Specification Group (ISG) [1]ʹͯɼΞʔΩςΫ
νϟɼAPIͳͲͷඪ४Խ͕ߦΘΕ͍ͯΔɽΤοδίϯϐϡʔ
ςΟϯάɼ୯Ұͷ৽͍ٕ͠ज़Ͱ࣮͞ݱΕΔΘ͚Ͱͳ͘ɼ

ΫϥυίϯϐϡʔςΟϯάɼSoftware Defined Network-
ing (SDN)/Network Function Virtualization (NFV)ٕज़ɼ
ΕΔɽ͞ݱज़ͳͲ༷ʑͳٕज़ΛΈ߹Θ࣮ٕͤͯޚ࿏੍ܦ

ຊจͰɼΤοδίϯϐϡʔςΟϯάͷ༻్Λཧ͠ɼ

ͦΕͧΕͷ༻్Ͱͷڐ༰ԆɼଳҬͳͲͷ௨৴ཁ݅Λ

ཧ͢Δɽཁ݅ͷཧͰɼThird Generation Partnership
Project (3GPP) ͳͲͰͷඪ४ԽจॻͳͲ͔Βཁ݅Λநग़
͢Δɽͦͷޙɼ௨৴ཁ݅Λ࣮͢ݱΔͨΊͷܦ࿏੍ࣜํޚʹ

ɽ͏ߦΛ౼ݕ্ص͍ͯͭ

ୈ 2અͰɼΤοδίϯϐϡʔςΟϯάٕज़ͷશମ૾ͱ
֓ཁΛઆ໌͢Δɽୈ 3અͰɼΤοδίϯϐϡʔςΟϯά
ͷ༻్ຖʹ௨৴ཁ݅Λཧ͢Δɽୈ 4અͰɼ֤ཁ݅ʹର
ͯ͠௨৴ଆͰͲͷΑ͏ʹͯ͠ຬ͖͔ͨ͢Λܦ࿏੍ٕޚ

ज़Λ׆༻ͨ͠τϥϑΟοΫ༠ಋͳͲΛத৺ʹٞ͢Δɽ

2. ΤοδίϯϐϡʔςΟϯάٕज़

ຊઅͰɺΤοδίϯϐϡʔςΟϯάʹ͍ٕͭͯज़ͷ֓

ཁΛड़Δɽͦͯ͠ΤοδίϯϐϡʔςΟϯά࣮ݱʹඞཁ

ͳٕज़ʹ͍ͭͯཧ͢Δɽ

2.1 ΤοδίϯϐϡʔςΟϯάͷ֓ཁ

ΤοδίϯϐϡʔςΟϯάɼैདྷΫϥυͷΠϯ

λʔωοτଆͰఏ͞ڙΕ͍ͯͨαʔϏεΛɼར༻ऀ͕

ଓ͍ͯ͠Δ௨৴ऀۀࣄͳͲͷʹΤοδαʔόʹஔ

͠ɼར༻ऀʹఏ͢ڙΔɽ͜ΕʹΑΓɼΫϥυ͔ΒαʔϏ

εΛఏ͍ͨͯ͠ڙ߹ͱൺͯɼେ෯ʹ௨৴ԆΛݮͰ

͖Δɽ·ͨɼ௨৴ऀۀࣄͷ֎෦͔ΒྲྀೖτϥϑΟοΫ

ਤ 2 ETSI ISG MEC রΞʔΩςΫνϟࢀ
Fig. 2 A Reference Architecture for MEC defined in ETSI

MEC ISG

Ͱ͖ɼ௨৴ͷଳҬඡഭΛվળͰ͖ΔՄੑ͕͋Δɽݮ

ΤοδίϯϐϡʔςΟϯάɼETSI MEC ISGͰΞʔ
ΩςΫνϟɼAPIͳͲͷඪ४Խ͕ߦΘΕ͍ͯΔɽਤ 2ɼ
ETSI MEC ISG [1]ʹͯఏҊ͞Ε͍ͯΔMECͷࢀরΞʔ
ΩςΫνϟͰ͋Δ [2]ɽඪ४Խ͕࢝·ͬͨॳɼҠಈମ௨
৴Ͱͷ༻్Λఆͯ͠Mobile Edge Computing (MEC)
ͱͯ͠׆ಈ͍ͯͨ͠ɽࡏݱɼҠಈମ௨৴Ҏ֎ͷݻఆͰ

ͷར༻ͳͲ෯͍௨৴Λఆͯ͠ɼMulti-access Edge
Computing (MEC) ͱͳ͍ͬͯΔɽΤοδίϯϐϡʔςΟ
ϯάͷ࣮ʹ͍ͭͯɼLinux FoundationͷࡿԼʹ͋Δ
LF Edge [3]ͳͲͷΦʔϓϯιʔεϓϩδΣΫτͰϑϨʔ
ϜϫʔΫͳͲͷ࣮ɼؔ࿈͢Δ Open Source Software
(OSS) ϓϩδΣΫτͷίʔυఏڙɾϑΟʔυόοΫͳͲ
ΘΕ͍ͯΔɽߦ

2.2 5GͰͷ׆༻
MECɼୈ 5ੈҠಈ௨৴γεςϜ (5G) Ͱͷظ͕༺׆

͞Ε͓ͯΓɼ5Gؔ࿈ٕज़ͷඪ४ԽΛ͍ͯͬߦΔ 3GPP
ͰRel17Ͱͷ͕ٞ࢝·͍ͬͯΔɽ5Gɼੈ࣍ͷҠಈ
௨৴γεςϜͰ͋Γɼ2020͔ΒຊΛ͡Ίੈք֤ࠃͷ
ΕΔɽ3GPPɼITU-R/ITU-T࢝͞ͰຊαʔϏε͕։ऀۀࣄ
Λ͡Ίຊͷୈ 5ੈϞόΠϧਪਐϑΥʔϥϜ (5GMF)
ɼถࠃͷ 5G AmericasͳͲ༷ʑͳ৫ஂମ͕ 5Gʹؔ͢
ΔࠂקҊനॻͳͲΛൃද͍ͯ͠Δɽ5GͰଟذʹΔ
αʔϏεΞϓϦέʔγϣϯΛαϙʔτ͢ΔͨΊɼITU-R
ͷจݙ [4]ͰɼϢʔεέʔεͱͯ͠ɼϞόΠϧϒϩʔυ
όϯυͷ֦ு (eMBB) ɼେنͳϚγϯܕ௨৴ (mIoT) ɼ
ߴ৴པԆ௨৴ (URLLC) ʹେ͖͘ྨ͞Ε͍ͯΔɽ
·ͨɼ5GΛ࣮͢ݱΔͨΊʹɼߴσʔλϨʔτɼ
Ԇ, লిྗɼن͍ߴ֦ுੑ, ҆ఆͨ͠ଓੑ, ηΩϡϦ
ςΟ͕ݤͱͳΔٕज़՝Ͱ͋Δ [5]ɽಛʹɼ5Gͷཁ߲ٻ
ͷதͰɼԆʢ1msఔʣ࠷ࠔͳٕज़՝ͷҰ
ͭͰ͋Δͱ͑ݴΔɽ

ਤ 3ɼETSI MEC ISGͷϗϫΠτϖʔύͰఏҊ͞Ε
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3 5G MEC
Fig. 3 Integrated MEC deployment in 5G network
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Fig. 4 Estimated Latency on Edge Computing Placement
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ΤοδίϯϐϡʔςΟϯάͰɼΤοδαʔόͰॲཧ͞

ΕΔ͖௨৴ͱɼΠϯλʔωοτͱసૹ͞ΕΔ͖௨৴

ͷೋछྨ͕ࠞ͢ࡏΔɽͦͷͨΊɼ௨৴Ͱ͔Βͷτ

ϥϑΟοΫΛΤοδαʔόʹసૹ͖͔͢൱͔Λৗ࣌அ

͠ɼదͳసૹઌͱૹ͠ͳ͚ΕͳΒͳ͍ɽྫ͑ 5G
ͰͷΤοδίϯϐϡʔςΟϯάͰ͋Εɼਤ 3தͷ UPF
͕τϥϑΟοΫྨΛ͏ߦՕॴʹͳΔɽ

5GͳͲͷҠಈମ௨৴Ͱɼ͕ݻఆ͞Ε͍ͯΔΘ
͚Ͱͳ͘ɼεϚʔτϑΥϯͷΑ͏ʹར༻ऀ͕ܞଳͯ͠Ҡ

ಈ͠ͳ͕Βར༻͢ΔɽͦͷͨΊɼݻఆ௨৴ͷΑ͏ʹ

͕ଓ͢Δʢ༠ಋ͞ΕΔʣΤοδαʔό͕ҰఆͰͳ͘ɼ

ͷҠಈʹ͍ಈతʹଓઌͷΤοδαʔό͕มΘͬͯ

͍͘ɽैͬͯɼҠಈʹैͯ͠αʔϏεఏݩڙͰ͋ΔΤο

δαʔόΛΓସ͑Δॲཧ͕ඞཁʹͳΔɽॲཧঢ়ଶΛอ࣋

͠ͳ͍αʔϏεʢྫ͑੩తͳΣϒίϯςϯπͷ৴ͳ

ͲʣͰ͋ΕɼҠಈઌͷΤοδαʔόͰҠಈલͷαʔόͰ

ͷঢ়ଶΛҾ͖͕ܧͳͯ͘ྑ͍ɽҰํͰɼAR/VRॲཧͷΑ
͏ʹΤοδαʔόͰͷॲཧঢ়ଶΛɼ͕ҠಈઌͰ৽͘͠

ଓͨ͠ΤοδαʔόʹҾ͖͕ܧͳ͚ΕͳΒͳ͍߹

͋ΔɽಛʹίωΫςουΧʔͷ༻్ͰɼҠಈ͕ਓͷ

߹ͱൺͯߴͰ͋ΔͨΊɼߴͳҠಈʹैͨ͠αʔ

Ϗεͷఏ͕ڙඞཁͱͳΔɽ

ɼ͜ʹݱͷ௨ΓɼΤοδίϯϐϡʔςΟϯάͷ࣮ه্

Ε·ͰഓΘΕ͖༷ͯͨʑͳٕज़Λ༥߹͠ͳ͚ΕͳΒͳ

͍ɽ͜͜Ͱड़ͨཁ݅Ҏ֎ʹɼηΩϡϦςΟͷ֬อͳͲ

ඞཁͰ͋Δɽ

3. ωοτϫʔΫཁ݅

ຊઅͰɼΤοδίϯϐϡʔςΟϯάͷ༻్͔Βωοτ

ϫʔΫʹର͢Δཁ݅Λཧ͢Δɽ

3.1 Τοδͷ༻్ͱཁ݅

3GPPͰɼ5Gʹ͓͍ͯγεςϜΛར༻͢ΔαʔϏεʹ
Ԡͯ͡ɼ௨৴ͷ༏ઌΛ੍͢ޚΔQuality of Service (QoS)
͕ఆٛ͞Ε͍ͯΔɽද 1ɼ3GPPͷ TS23.501 [10]ʹͯ
ఆ͞Ε͍ͯΔن 5Gʹ͓͚ΔαʔϏεͷࣝผ (5QI) ͱͦΕ
Βͷ௨৴ཁ݅Λ·ͱΊͨදΛൈਮͨ͠ͷͰ͋Δɽ֤αʔ

Ϗεຖʹ 5QIͷׂ͕ΓͯΒΕɼ5GωοτϫʔΫͰ
͜ͷࣝผࢠʹରԠͨ͠QoS੍ޚΛ͏ߦɽ͜͜Ͱڐ༰సૹ
ԆɼUEʢʣ͔Β UPF·ͰͷؒͰڐ༰͞ΕΔ௨৴
ԆΛ͓ࣔͯ͠ΓɼEnd-to-EndͷԆͰͳ͍ɽαʔϏε
ຖʹڐ༰͞ΕΔύέοτΤϥʔ͕ҟͳΔ͜ͱ͕Θ͔Δɽ

ϦΞϧλΠϜ௨৴ࣗಈंͷԕִӡసΛαʔϏεͱͯ͠

ఆ͍ͯ͠Δ߹ʹɼΤϥʔ͕ଞΑΓ͘ઃఆ͞Εͯ

͍Δɽ

·ͨɼ3GPPͰࣗಈं༻్Λఆͨ͠γφϦΦΛ࡞
͓ͯ͠ΓɼTS22.186 [11]ʹ·ͱΊΒΕ͍ͯΔɽઌ΄Ͳͷ
ද 1தͷV2Xʹؔ࿈͢Δɼ͜ ͷ TSΛ࡞ͯ͠ʹݩ͞

Ε͍ͯΔɽද 2ɼTS22.186Ͱنఆ͞Ε͍ͯΔԕִӡసΛ
ఆͨ͠௨৴ͷཁ݅Ͱ͋ΔɽंΛ੍͢ޚΔ͔ݩΒ੍ޚର

ͷं·Ͱͷ End-to-EndͷԆɼ5msͱͳ͍ͬͯΔɽ·
ͨɼΞοϓϦϯΫ (UL) ͷଳҬ͕ 25MbpsɼμϯϦϯΫ
(DL) ͷଳҬ͕ 1Mbpsͱ͞Ε͍ͯΔɽΞοϓϦϯΫͷํ͕
μϯϦϯΫΑΓଳҬ͕͘ߴઃఆ͞Ε͍ͯΔɽ͜Εɼԕ

ִӡసͷ߹ɼं͔ΒϦΞϧλΠϜͰૹΒΕͯ͘Δө૾

ηϯασʔλΛݩʹӡస੍ޚΛͨ͏ߦΊͰ͋Δͱ͑ߟΒΕ

Δɽ͜ͷԕִӡసͷγφϦΦͰɼEnd-to-EndͷԆ
5ms͔͠ڐ༰͞Εͳ͍ɽਤ 4͔ΒΘ͔ΔΑ͏ʹɼΫϥ
υͳͲͷ֎෦ωοτϫʔΫ͔Βͷ੍ޚԆ͕େ͖͗ͯ͢

Ͱ͖ͳ͍ɽͦͷͨΊɼԕִӡసΛ͡Ί V2Xͷ༻్Ͱɼ
ࣗಈंʹΑΓ͍ۙपลͷجہ୯ҐͰͷΤοδαʔόͷ

ஔͱ੍͕ޚඞવతʹඞཁͱͳ͍ͬͯΔɽ

Cellular-V2X (C-V2X) Λਪਐ͍ͯ͠Δถࠃͷۀքஂମ
5G Automotive Association (5GAA) ͰɼC-V2Xͷ༻్
ͱͯ͠ڠௐӡస (Cooperative Driving) ΛؚΉϢʔεέΛ
ཧͨ͠ϗϫΠτϖʔύ [12]Λൃ͍ͯ͠ߦΔɽಉϗϫΠτ
ϖʔύɼϢʔεέʔεຖʹ C-V2XͰͷڐ༰Ԇɼ৴པ
ɼɼ௨৴ཁ݅Λ͍ࣔͯ͠ΔɽԆʹ͍ͭͯ 10ms
ͷ͔Βेඵͷ·Ͱ෯͍ɽC-V2XͷϢʔεέʔε
Ͱɼंंؒ௨৴/࿏ंؒ௨৴ʹΑΓं྆ಉ͕࢜पғͷ
ใΛަɾѲ͠ނࣄͷࢭͳͲΛ͏ߦɽͦͷͨΊɼ௨৴

Ԇͷ༳Β͗૿େނࣄʹ݁͢ΔͨΊɼ৴߸ػʹઃ

ஔ͞ΕΔΤοδαʔό૬ͷͷͱ࿈ͯ͠ܞॲཧؒ࣌Λ

ॖ͢Δͱఆ͞ΕΔɽ

ଞͷ༻్ͰɼطଘͷContents Delivery Network (CDN)
ͷΑ͏ʹಈըͷେ༰ྔͷίϯςϯπΛΤοδ͔ۙ͘Β

৴͠ɼଳҬͷ༗ޮ׆༻ͱԆԽΛͨ͠ࢦͷ͕͋Δɽ

લड़ͷ V2Xͷ߹ͱҟͳΓɼԆʹ͍ͭͯॊೈʹڐ
༰Ͱ͖ΔɽҰํͰɼଳҬʹ͍ͭͯ 4K/8Kͷίϯςϯπ
͕૿͑ͯ͘ΔͱेMbpsఔͷଳҬΛอূ͠ͳ͚Εͳ
Βͳ͍ɽ

αʔϏενΣΠχϯάͷ༻్ͰɼΤοδʹωοτϫʔ

ΫͷαʔϏεʢྫ͑ϑΝΠΞΥʔϧɼαϯυϘοΫεɼ

ϧʔλͳͲʣΛஔ͠ɼར༻ऀͷཁʹԠͯ͡ಈతʹඞཁ

ͳαʔϏεΛ࿈ͨ͠ఏ͕ڙఆ͞Ε͍ͯΔ [13][14][15]ɽ
αʔϏενΣΠχϯάͰɼԆ͕খ͍͞ํ͕·͘͠ɼ

ଳҬར༻ऀͷܖαʔϏεͷ༰ʹԠͯ͡อূ͢Δඞ

ཁ͕͋Δ. ҰํͰɼ͕Ҡಈͨ͠߹Ͱ͋ͬͯɼҠಈ
ઌʹ͍ۙΤοδαʔόʹͯಉ͡αʔϏεΛఏ͠ڙͳ͚Ε

ͳΒͳ͍ɽݩͷΤοδαʔόΛར༻͢Δ͜ͱͰɼҠಈޙ

Ͱ͖Δ͕ɼԆ͕େڙଓͯ͠αʔϏενΣΠχϯάΛఏܧ

͖͘ͳͬͯ͠·͏ɽͷҠಈͷैɼαʔϏενΣΠ

χϯάͷॱংͱ͍ͬͨঢ়ଶΛҡͨ࣋͠Ҡಈ͕ٻΊΒΕΔɽ

3.2 ·ͱΊ

લઅʹͯϢʔεέʔεͷௐ͔ࠪΒɼΤοδίϯϐϡʔ
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ද 1 5QI ͷఆٛʢҰ෦ʣ
Table 1 Standardized 5QI to QoS Characteristics Mapping

5QI ༏ઌॱҐ ༰సૹԆڐ
ύέοτ

Τϥʔ
ඪ४MDBV*1 ඪ४࠷େଳҬ

อূ2*ؒظ ରαʔϏεྫ

1 20 100 ms 10−2 N/A 2000 ms ձ

2 40 150 ms 10−3 N/A 2000 ms ϥΠϒετϦʔϛ

ϯά

3 30 50 ms 10−3 N/A 2000 ms ϦΞϧλΠϜήʔ

Ϝ, V2X ϝοηʔ
δ௨

4 50 300 ms 10−6 N/A 2000 ms ϏσΦετϦʔϛϯ

άʢόοϑΝ͋Γʣ

65 7 75 ms 10−2 N/A 2000 ms Ի৴ʢಉใٸۓ

৴ͳͲʣ

66 20 100 ms 10−2 N/A 2000 ms ඇٸۓԻ৴

67 15 100 ms 10−3 N/A 2000 ms ϏσΦ৴ٸۓ

83 24 30 ms 10−6 255 bytesa 2000 ms V2X ϝοηʔδ௨
ʢԕִӡసʣ

ද 2 ԕִӡస͚ͷ௨৴ཁ݅

Table 2 Performance requirements for remote driving

γφϦΦ Req # େ࠷ End-to-End Ԇ (ms) ৴པ (%) ௨৴ଳҬ (Mbps)

UE ͷ V2X ΞϓϦέʔγϣϯͱ
V2X αʔόͷ௨৴

[R.5.5-002] 5 99.999 UL: 25
DL:1

ςΟϯάΛ࣮͢ݱΔʹ͋ͨΓɼωοτϫʔΫͰԼهͷػ

͕ඞཁʹͳΔͱ͑ߟΔɽ

• τϥϑΟοΫ༠ಋ
ΤοδίϯϐϡʔςΟϯάͷશͯͷ༻్ͰɼΤοδ

αʔόʹରͱͳΔτϥϑΟοΫΛ࿙Εͳ͘సૹ͠ॲ

ཧ͠ͳ͚ΕͳΒͳ͍ɽ

• QoSͷอূ
͘͠ωοτϫʔΫଆͰαʔϏεΛಉఆ͠ɼαʔ

ϏεʹରԠ͢Δ QoSཁ݅Λอূ͠ͳ͚ΕͳΒͳ͍ɽ
• Ԇͷอূ

V2Xͷ༻్ͳͲԆʹର͢Δཁ͕͍݅͠ݫ߹ʹɼ
Ԇཁ݅Λຬͨ͢τϥϑΟοΫͷసૹɼԆͷ҆ఆ͕ٻ

ΊΕΔɽ

• Ҡಈͷै
͕Ҡಈͨ͠߹ʹαʔϏεΛఏ͢ڙΔͨΊʹɼ

దͳΤοδαʔόʹαʔϏεΛҠಈ͘͠ಈతʹ

্ཱͪ͛Δ͜ͱʹΑΓαʔϏεͷܧଓੑͷҡ͕࣋ඞཁ

Ͱ͋Δɽ

ଞʹαʔϏενΣΠχϯάͷ༻్ͰɼωοτϫʔΫ

ͷػͱͯ͠ෳͷαʔϏεΛ࿈͢ΔνΣΠχϯάػ

ΊΒΕΔɽٻ͕

4. ٞ

લઅͰཧͨ͠௨ΓΤοδίϯϐϡʔςΟϯάͰɼωο

τϫʔΫͷཁ݅ͱͯ͠τϥϑΟοΫ༠ಋɼQoSͷอূɼ

ԆͷอূɼҠಈͷै͕ඞཁෆՄܽͰ͋ΔɽຊઅͰɼ

͜Ε·ͰͷఏҊͱؔ࿈͢ΔڀݚΛݩʹ֘ཁ݅Λຬͨͯ͠

͍Δ͔ٞΛ͏ߦɽ

චऀΒɼઌڀݚߦʹ͓͍ͯΤοδίϯϐϡʔςΟϯά

ʹ͓͚ΔεςʔτϨεͳτϥϑΟοΫ༠ಋํࣜ GoEdgeΛ
ఏҊͨ͠ [16]. GoEdgeɼDNSͷ Response Policy Zone
(RPZ) ͱ IPΤχʔΩϟετΛΈ߹ΘͤͨτϥϑΟοΫ
༠ಋํࣜͰ͋Δɽਤ 5ɼ֘ํࣜͷಈ࡞Λਤࣔͨ͠ͷ
Ͱ͋Δ. ͜ͷํࣜͰɼDNSαʔόʹͯɼ༧ΊΤοδαʔ
όʹ༠ಋ͍ͨ͠αʔϏεͷ Fully Qualified Domain Name
(FQDN) ʹରͯ͠ɼΤοδαʔόͷϓϥΠϕʔτ͘͠
άϩʔόϧ IPΞυϨεׂΓͯɼ֘ FQDNʹର͢Δ
͔Βͷ DNSΫΤϦʹରͯ͠֎෦ͷ IPΞυϨεΛղܾ
͢Δ͜ͱͳ͘ɼΤοδαʔόͷΞυϨεΛԠ͢Δɽ͜Ε

ʹΑΓɼଓઌͷαʔϏε͕Ϋϥυͷ֎෦Ͱॲ

ཧ͞ΕΔɼΤοδͰॲཧ͞ΕΔ͔Λײ͢Δ͜ͱͳ͘Το

δʹଓՄͱͳΔɽ·ͨɼͷΤοδαʔόڞ௨ͷ

IPΞυϨεΛอ͓ͯ࣋͠ΓɼIPΤχʔΩϟετʹΑΓۙ
ͷϧʔλͱܦ࿏ࠂΛ͏ߦɽͦͷͨΊɼ͕Ҡಈ͠

ଓઌͷΤοδαʔό͕มΘΔ߹Ͱ͋ͬͯɼͲ

ͷΤοδαʔό͔Λؾʹ͢Δ͜ͱͳ͘ DNSͷ໊લղܾޙ
ۙͷΤοδαʔόʹࣗಈͰసૹ͞ΕɼαʔϏεΛ࠷ʹ

डͰ͖Δɽڗ

ຊํࣜͰઌʹͨ͛ڍཁ݅ͷ͏ͪτϥϑΟοΫ༠ಋͱҠ

ಈͷैʢҰ෦ʣΛ࣮͍ͯ͠ݱΔɽҰํͰɼQoSͷอূ
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Edge 
Network

DNS

MEC
Router

Client

Service

User

Base Station

Backbone
Internet

(1)

(2)

(3)

FQDN: foo.example.com.
IP: 192.168.0.10

RPZ Zone
foo.example.com. IN A 192.168.0.10

(4)

MEC
Server

ਤ 5 DNS RPZ ͱ IP ΤχʔΩϟετʹΑΔτϥϑΟοΫ༠ಋ
Fig. 5 Traffic Steering by combination of DNS RPZ and IP

Anycast

ͱԆͷอূʹ͍ͭͯΈ্ɼϕετΤϑΥʔτͳߏ

ͱͳ͓ͬͯΓɼಛఆτϥϑΟοΫͷ༏ઌଳҬ੍͕ޚͰ

͖ͳ͍ɽͦͷͨΊɼୈ 3અͰͨ͛ڍɼԆଳҬͷཁ݅Λ
ຬͨͤͳ͍ɽ

ΛࢠͷԆཁ݅Λຬͨ͢ʹɼ5QIʹରԠ͢Δࣝผه্
ύέοτʹ༩͠ͳ͚ΕͳΒͳ͍ɽ5GͰɼʹͯ
ύέοτϔομʹ QCIΛ͠هɼଆͰͦͷΛݩʹ͠
ͨ QoS੍ޚͳͲ͕ՄͰ͋Δɽ͔͠͠ɼQoS੍ޚΛ͠ࢪɼ
௨৴ͷ༏ઌΛ༩ͨ͠ͱͯ͠ɼڐ༰Ԇͷอূґવ

ͱͯ͠՝Ͱ͋ΔɽGoEdgeɼQoSͰ༏ઌॱҐ͕༩͞
Εͨͱͯ͠ɼ࠷ऴతʹτϥϑΟοΫΛಉۙ͡ͷΤοδ

αʔόʹసૹͯ͠͠·͏ɽ͜ͷ݁ՌɼΤοδαʔόͷඡഭ

Λট͍ͯ͠·͍ɼ͍ԆΛٻΊΔ V2XͳͲͷॲཧ͕
ΕΔՄੑ͕͋Δɽ

ղܾࡦͱͯ͠ɼQCIΛݩʹͯ͠Τοδαʔόͷసૹ
ઌΛม͠ߋɼʹ࠷͍ۙΤοδαʔόͰॲཧ͞ΕΔ

͖௨৴ͱɼͦ͏Ͱͳ͍௨৴ʹྨ͠ɼసૹઌͷΤοδαʔ

όΛม͢ߋΔํ͕ࣜ͑ߟΒΕΔɽطଘख๏ͰѼઌ IPΞ
υϨεͷΈͰసૹઌΛఆ͍ͯͨ͠ͷʹରͯ͠ɼQCI
ͳͲ༏ઌΛදࣝ͢ผ͕ࢠඞཁͱͳΔɽҰͭͷީิͱͯ͠

ɼIETFͰඪ४Խ͞Ε͍ͯΔ Segment Routing (SR) [17]
Ͱ͖ΔɽSRɼSegment༺׆͕ Identifiier (SID) ͱݺΕ
ΔࣝผࢠΛύέοτʹ༩͠ɼSIDʹ͍ͯͮجύεͷৼΓ
͚αʔϏενΣΠχϯάɼVPNͳͲͷػΛఏ͢ڙ
ΔɽQCIʹԠͨ͡ SIDΛؚΉ SRϔομΛύέοτʹ༩
͢Δ͜ͱͰɼSIDʹԠͨ͡Τοδαʔόͷసૹ͕Մͱ
ͳΔɽ

5. ͓ΘΓʹ

௨৴ʹ͓͍ͯԆɾେ༰ྔͳ௨৴Λ࣮͢ݱΔखஈͱ

ͯ͠ɼΤοδίϯϐϡʔςΟϯάٕज़͕͞Ε͍ͯΔɽ

ΤοδίϯϐϡʔςΟϯάίϯςϯπ৴͔ΒAR/VRɼ
ࣗಈӡసͳͲͱ͍༷ͬͨʑͳ༻్Ͱͷظ͕༺׆͞Ε͍ͯ

ΔɽຊจͰɼ3GPPͳͲͷඪ४จॻΛߟࢀʹ֤༻్ʹ
͓͍ͯɼωοτϫʔΫʹٻΊΒΕΔଳҬɼԆͳͲͷ௨৴

ཁ݅Λཧͨ͠ɽ·ͨɼ֤छཁ݅ʹରͯ͠طଘͷܦ࿏੍ޚ

ٕज़ͳͲʹΑΓ࣮ݱՄ͔൱͔Λݕ্ص౼Λ௨ͯٞ͠

ͨ͠ɽ

τϥϑΟοΫ༠ಋख๏ͨ͠౼ݕ্صɼຊจͰޙࠓ

ज़ʹ͍ͭͯɼ֤छ௨৴ཁ݅ΛຬͨͤΔ͔Λ࣮ٕޚ࿏੍ܦ

͠ධՁΛ͏ߦɽ

ँࣙ ຊڀݚՌɼՊֶٕज़ৼڀݚۀࣄߏػڵՌ࠷

దల։ࢧԉϓϩάϥϜ A-STEP ԉࢧϑΣʔζͷূݕػ
Λड͚ͨɽ
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