ETSI GS NIN 006 vi.1.1 2024-07)

= _' >

GROUP SPECIFICATION

Non-IP Networking (NIN);
Scenario Definitions of Next Generation Protocols (NGP)

Disclaimer

The present document has been produced and approved by the Non-IP Networking (NIN) ETSI Industry Specification Group
(ISG) and represents the views of those members who participated in this ISG.
It does not necessarily represent the views of the entire ETSI membership.


https://standards.iteh.ai/catalog/standards/etsi/fdae2b8f-07b1-4fa6-8c5f-1b0f965de480/etsi-gs-nin-006-v1-1-1-2024-07

2 ETSI GS NIN 006 V1.1.1 (2024-07)

Reference
DGS/NIN-06v111

Keywords
core network, cyber security, 10T, mobility,
network, QoE, reliability, security, service, use
case

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2024.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/fdae2b8f-07b1-4fa6-8c5f-1b0f965de480/etsi-gs-nin-006-v1-1-1-2024-07

3 ETSI GS NIN 006 V1.1.1 (2024-07)

Contents
INtellectual Property RIGNES.... ..ot b e e e en e ns 7
01 Yo (o ST 7
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 7
1 o0 0L SRS 8
2 L= £ 101 S 8
21 NOIMBLIVE FEFEIENCES ... ettt ettt ettt sttt e e e st e beseeebesaeeaeeae e e enteseebesaeebeeneensensesaesbesaessesneeneensens 8
22 INfOrMELIVE FEFEIENCES. ...ttt sttt ettt a et e e e e seeebesaeese e e enseeeseesbesaeeresneeneensens 9
3 Definition of terms, symbols and abbreviations.............ccceeciiiciicice e 11
31 1= 10 PP TSP PRSP 11
3.2 Y 1210 SRS 18
3.3 ADDIEVIBLIONS ...ttt b bt e s et bt sh e b e e h e e ae e s e e ee e b e sReeh e e Rt et e e e bt e bt eheene e e nne e 18
4 L= = SRS 21
5 Issues to be addressed by the SCENAITOS......c..cciiie i e ere s 23
6 AV LeT0 S I = = oSSR 25
6.0 (T go0 W 1T oo BTSSP TP UR USSP 25
6.1 LTE MObIile NEWOrK MOEL .......ccuoieiieeeeee bbb et b e st 25
6.2 (D2 oo R YA o NI g o= T 27
6.2.0 1 0o 0 o) o P RRRS 27
6.2.1 MPLS/BGP Layer 3 Virtual Private NEIWOIKS..........cooiiiiiiieiiieee s 28
6.2.2 VPLS, Virtual Private Line Services and EtherNEt-VPN .........ccoiiiiioei et ettt 29
6.3 All TP Core NEtWOIrK MOE ... .ottt st et st esbesneene e e eneees 31
6.4 NFV REFEIENCE IMOUEL ...ttt ettt et et e te s eeebe s aeeseeneeneesteseesaeeneenee e eneees 33
6.5 MEC REFEIENCE MOUEL ...ttt ettt ae et et e eeseeebeeneenee e eneees 34
7 REFEIENCEN USE CASES ...ttt sttt sttt b bbbt e e ettt s e e benb e s be st e s e e ens 34
8 S0 = = ST 35
8.1 FNo (0|15 T g o T PP TP PO U RO URTPPTURPTON 35
8.1.0 Frtroduetion StanQdras Clsl 1ddC DoV AR LI EIa0 G L L DN LT O GG O GISIRZN T YVDS VA 35
811 VKoo L= AN ol T (=t [ PSP RRSN 36
812 SCENAITO DESTITPIION ...ttt b et b bt b e bt b e bt b e s b et e bt sb e e eb e s b e e ebesbeneebenbennenens 37
8.1.20 100 1 1 o o PSR 37
8121 Scenarios for mobile COMMUNICELION. .........ccciiiiiiie e e 37
8.1.2.2 Scenarios for multi-homing and load balanCing...........cocv e 38
8.1.3 APPHICAIDIE ISSUES ..ottt st e e st et e et e es e saeesteesseesteeteenseaneesaeenseenseenseentesneennansnnes 39
8.14 APPHCADIE USE CASES ....c.eeeeeeie ettt st st e st e st e ettt e e s e sse et e e teentesseesaaesaeesaeenseenseenseensennenssansaens 39
8141 Case 1: UE communicates with a fixed device; UE is moving within a same P-GW domain.............. 39
8.14.2 Case 2: UE communicates with a fixed device; UE is moving across different P-GW domain ........... 40
8.14.3 Case 3: UE communicates with afixed device; UE is moving across heterogeneous access

PIEEWOTK ..ottt et e e s et et e s et et e e et e m e e seesbeebeeaeeaeemeemeeseeeEeseeeaeeneensenteseesebeseeeneeneenteneens 40
8144 Case 4: UE communicates with another UE; UE is moving within a same P-GW domain.................. 41
8.145 Case 5: UE communicates with another UE; UE is moving across different P-GW domain................ 41
8.1.4.6 Case 6: UE communicates with another UE; UE is moving across heterogeneous access network .....42
8.1.4.7 Case 7: Multi-homing host connected to different ISP for link protection or load balance.................. 42
8.1.4.8 Case 8: Customer network with multi-homing site connected to different 1SP for link protection

(o gl Lo=o = ot Vo USRS 42
8.1.5 oo T o T = 0= S 43
8.2 = ol U Y/ SRS 44
821 Model ArchiteCture/ProtOCOl SLCKS..........eieiieiiiieieie ettt s sb e e 44
822 SCENAITO DESTITPION ...ttt b e b bt b b e bt bt b e s b et bt sb e e eb e s b e e ebesbeneebesbennenen 44
8221 SCENAITO SUMIMIIY ...ttt ettt ettt se bt b e es e sb e st sa s e es e s bt eees e eb e b ehe e bt b e e e bt e e seeb e s e s e eb e b e e ebene e e enis 44
8222 S ol (] Y=o o (0= OSSOSO PPPRTPPRR 44
8223 Description of New SECUNtY ChallENGES.........ciiiririeieereee et eb e e 45
823 APPHCADIE ISSUES ...ttt b h e bbb st bt b et b e bbb 45

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fdae2b8f-07b1-4fa6-8c5f-1b0f965de480/etsi-gs-nin-006-v1-1-1-2024-07

8.24
8.2.5
8.3
831
8.3.2
8.3.3
8.34
8.3.4.0
8341
8.34.2
8.34.3
8344
8.3.45
8.3.4.6
8.34.7
8.3.5
8.4
84.1
84.2
8.4.3
8.4.4
8.5
85.1
8.5.2
8.5.3
8.54
8.5.5
8.6
8.6.1
8.6.2
8.6.20
86.21
8.6.2.2
8.6.2.3
8.6.24
8.6.3
8.6.3.1
8.6.3.2
8.6.4
8.6.5
8.6.5.0
8651
8.6.5.2
8.6.53
8.6.54
8.6.6
8.7
8.7.0
8.7.1
8.7.2
8721
8.7.22
8.7.3
8.7.4
8.74.1
8.74.2
8.7.4.3
8.744
8.7.45
8.7.4.6
8.74.7
8.7.5

4 ETSI GS NIN 006 V1.1.1 (2024-07)

APPHCADIEUSE CBSES ...ttt b bbbt bbbt b e et s bbb b 49
SCENAITO TAIGELS ...ttt ettt ettt ettt h bbbt b e bt eb e s e e e eb e sh e e e bt sE et e b e se et eb e seeneebesbe e ebesbeneebeabennenen 49
ILODITTTY .ttt h e b et b et b et h et h R E R R R R R AR R Rt b et R e ens 51
VKoo L= AN ol T (=t [ O TRRSN 51
SCENAITO DESTITPIION ...ttt ettt b et b bbbt b e bt b e s b et bt sb e e eb e s b e e ebesbeneebenbennenen 53
APPHICAIDIE ISSUES ..ottt st e e st et e et e es e saeesteesseesteeteenseaneesaeenseenseenseentesneennansnnes 54
APPHCADIE USE CASES ......eeeeeeiecie ettt ee e st e s te e te et e esaesse et e e beentesntesseesaeesaeenseenseenseensensennsenseens 56
FNEFOOUCTION ...t e b e e b a et e e s et bt bt eh e e ae e s et e st e e e b e seeebesaeebe e e e e es 56
Case 1: Multi-Access, Session & Bearer connection, SamMe MaCI0.......ccvevevererinene s 56
Case 2: Multi-Access, Session & Bearer connection, with Macro HO ... 56
Case 3: Single Access, Session & Bearer, SAME MBECTO .....cc.eeveieieerere e 56
Case 4: Single Access, Multi-Session, Multi-Bearer, SAme MaCrO ........cocoveieveeenieneeieereee e 56
Case 5: Fast, Single Access, Multi-Session, Multi-Bearer, with Macro HO...........ccoceiiiininieneiee 57
Case 6: Fast, Multi-Access, Session & Bearer connection, with Macro HO .........ccoocveeeieeienniniee 57
Case 7: Fast, Multi-Access, Session & Bearer connection, with Macro HO ..........ccoocveiiiieienciniene 57
SCENAITO TAIGELS ...ttt ettt ettt ettt b et b bt b e b et eb e s b et bt s b e e eb e sb et e b e se et eb e se e st eb e sb e e ebesbe e ebenbennenea 57
Multi-Access SUPPOrt (INCIUAING FIMIC) .....ooieeeece ettt sttt snae e te e eeeneenneennes 58
MOGE] ATCRITECIUNE....... ettt e bbbt e e et ke sb e bt s aeese et e e e besbeeb e e e ennennea 58
SCENMAITOS. ...ttt sttt ekttt bbbkt e e se e b e s bt e bt e b e e ae e s e e e e b e AR e eh e e R £ e R e ea b e R e R e ARe SR e eE e SRt eh e e e e b e bt eheebe Rt enn e e enres 58
o oI 1= o o1 o) 59
APPHICAIDIE ISSUES ..ottt ee st e e st e te et e e s e eseesteesseesteeteenteeneesneenseenseenteentenneennansaees 60
CONLEXE AWBIENESS......c.eeeteereeteesresseeste et e e te e re s eesaeesaeease e st eas e ea st eseeeR e e b e e s R e e s R e e aeesaeesReesReeaRe e st enreenneennennnenneennees 60
Model ArchiteCture/ProtOCOl SLACKS........oiieieieeeeieiee ettt e e e sre e eneeneens 60
SCENAITO DESTITPIION ...ttt b et b bt b e bt b e bt b e s b et e bt sb e e eb e s b e e ebesbeneebenbennenens 61
APPHICADIE ISSUES......ecee et bt h bbb st bt a e bbb bt b b 64
Applicable Use Cases (frOmM ANNEX A)......ciireieeee ettt bbb b e e 65
SCENAITO TAIGELS ...ttt sttt ettt b bbb e b s bt bt E e eb e s b e e eb e sE e e e b e se et eb e se e e ebesb e e ebe st e e enenbennenea 65
Performance Improvement & Content ENabIEMENT ...........cooiiiiiiicere s 66
MOGE] ATCRITECIUNE....... ettt b bt et b et et e e e b sb e eb e s bt e s e e e e ne e besbesb e e e enneneen 66
oo o N B 1= o o] 1 68
FNEFOOUCTION ...ttt e b e b ae et s et bbbt e ae e e et e se e e e b e seeebeeneebe e e e e es 68
Scenario #1 - Adaptive VIAeO SErEaMING .......c.ccceiieiiee i erie e e see e e steeste e see e e e e s e e reeseesnaesseeseees 69
Scenario #2 - 8K ViIid0 SLHEAMING .....ccueieeiieieeieccee et e et este e e e e seesaeesteesreeseeeaesseesseesseesesssesneesseessens 69
Scenario #3 - LIVE VIrtual REAILY ......coooiiiiiiciee e 70
Scenario #4 - URLLC For TIME-CritiCal 10T ....ccoiiiiiieiiieierese et 70

I s3UES With TCP CONGESLION CONIOL ..ottt sttt sttt sttt st b e b e b e 70
An appraisal of CoNgestioN MaNBGEMENT .......c.coireirireire ettt st sb e et be e 70
An Introduction to Current TCP Congestion MEChaniSMS ..........coeerirerireniereseseesie e 71
Applicable Issues and RECOMMENTELIONS..........coueiriirieiriiieesieiee ettt 72
Applicable Use Cases (frOmM ANNEX A).....oee e cee sttt ese s et e st e e e tesae e e sneesseensesneessaesseesseessens 74
FNEFOOUCTION ...ttt e bbb aeeh e s e e e s bt bt bt st e st et e b e b e eeeebeeaeese e e e nne e 74
Case 1: New TranspOort PrOLOCO .........ccveiiieiee e e sttt ettt sae e s sneenae e e e enaesnaesneennees 74
Case 2: Use Case for Flexible Application Traffic ROULING.......cccvervicieiee e 74
Case 3: IN-NEWOIK CaChING ......ccceereeriieieeie e see e steeste et testessae st e steesreesteeaeeneeeseeeseessesneesnenssenssens 74
Case 4: Deterministic Network Reporting/Profiling ........c.ccveceeieeceie e 74
SCENAITO TAIGELS ...ttt ettt ettt ettt h bbb e b e bt eb e s e e e eb e s b e e eb e s e et e b e se et ekt seeneeb e sb e e ebe st e neebeabennenea 74
NS Yo QY AT (0 == o o RS 75
11 0o 1 ') o USSP RRSRS 75
VKoo L= AN ol T (=t [ TSP 76
SCENAITO DESTITPIION ...ttt b et b bt b e bt b e bt b e s b et e bt sb e e eb e s b e e ebesbeneebenbennenens 80
Scenario #1: Network Virtualisation iN EPS.........c.ooi it 80
Scenario H2: ViIrtUaliSEO RAN ...ttt bbb et sb e nne e 81
APPHICAIDIE ISSUES ..ottt ee st e e st e te et e e s e eseesteesseesteeteenteeneesneenseenseenteentenneennansaees 82
APPHCADIE USE CASES ......ueeeieii ettt s e ee st e st este e te et e esaesbe e be e beentesneessaesaeesaeeseenseenseensennensnansaens 84
(0215 I L A1V S ot oo SO U 84
Case 2: Network Slicing: With Simultaneous access to different instances of Virtualised core........... 86
Case 3: MEC and Network VirtUaliSBHION..........cccoiiiiiireieeee e 86
Case 4: Cloud interconnect (Mobile/Fixed NEIWOrKS)...........ooeiiiieiiicrecee s 86
Case 5: C-RAN Enhanced Computational FIEXIDIlity...........ccririiriniinieer e 87
Case 6: HEterogen@ity Of RAT ....o.cciiiceiiee e b e 88
Case 7: Performance Enhancement of LOW-POWEr RRU .........ccooiiiiiiininiereeseseese s 88
SCENAITO TAIGELS ...ttt ettt ettt ettt b e bt b e bt b et b e s b et b sh et eb e s b e e e b e se et eb e se et eb e sb e e ebesbe e ebeabennenen 88

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fdae2b8f-07b1-4fa6-8c5f-1b0f965de480/etsi-gs-nin-006-v1-1-1-2024-07

5 ETSI GS NIN 006 V1.1.1 (2024-07)

8.8 Ko IS = 27 o PSS 90
881 Model ArchiteCture/ProtOCOl SLACKS........ciieieieeieeeiee ettt esteseesre e eneeneens 90
882 SCENAITO DESTITPIIONS ...ttt sttt ettt b et b bbb e bt b e bt s b et bt sb e e ek e s b e e et e sbeneenenbeneenea 90
8.8.20 0100 1 1 o o PR 90
8821 ACtVE ASSISIEA LIVING (AAL) oottt e bbbt 91
8.8.2.2 Cooperation between factories and remote appliCationS...........coovecveceecece s 91
8.8.2.3 Smart glassesin industrial @PPIICALIONS.........c.oiieiieii e sraesraesnees 91
8.8.3 APPHICAIDIE ISSUES ...ttt e e st e te e e es e eseesseesseesteeteenteaneesaeenseenseenteentenneennansrees 91
8.84 Applicable Use Cases (frOmM ANNEX A).. ..ottt ese et ste e s ae e e saeesseensesneeenaessaesseessens 93
8.9 0V o= o 0y 93
8.10 L2 00010101 (ol SRR URR R 94
8.11 Mobile Edge COMPULING (IMEC) ..ottt bt 94
8.11.0 11 0o 1 oo TP 94
8.11.1 Y Koo L= AN ol gL (=t (TSRS 95
8.11.2 Applicable Issues and RECOMMENTELIONS..........evruiriiiririeieiesieiee ettt 96
8.11.3 APPHCADIEUSE CBSES ...ttt h bt s b h e b b s e bbb e bbb bt b e b 97
8.11.3.0 FNEFOOUCTION ...ttt e b b bt e s et bt s Rt eb e et e e eb e e st e e e b e sreebeeneese e e e e nes 97
8.11.3.1 Case 1: Video Stream ANElYSIS SENVICE......uuiieiieie e seeseesteeteetessee st e steesteeeeseesseesseenseensesnsesneesseessens 97
8.11.3.2 Case 2: Augmented and Virtual REAITY SEIVICE.......cvicuiiieriee et 98
8.11.3.3 Case 3: Assistance for intensive COMPULELION SENVICE. ........cveieeieeiereeseeseesee e seeseesreesse e ssaesseeseens 98
8.11.34 CaSE 4: 10T GALOWAY SEIVICE......ueeueeeeeesteesieesieesteseeseesseesseeseesseasesseesseesseessesssesessssesseesseensesssessenssenssens 98
8.11.35 Use Case 5: Connected VehiCles SErVICE SCENAITO ........ovviriereririereeie et 99
8114 SCENAITO TAIGELS ...ttt ettt h e e h e bt b e b e bt e b e se bt b e e e bt e b e e e bt e e aeeb e e b et eb e s b et ebe b e 100
8.12 Mission Critical Services: PSC and PUC ..ot sttt s e e e 100
8.12.0 1 0o 1 ' o TR 100
8.13 Drones, Autonomous and ConNECLEd VENICIES.........ccuiiieie ettt 100
8.13.0 11 0o 1 o o S 100
8.13.1 Modd.....covvrrcr i A LSRR A L ) e ——— 100
8.13.2 SCENMAITOS. ...ttt sttt etttk b e bt e ae st e s e b e e bt eh e eh e e aeeh e e e e s £ bt Sh e eh e Sae e R s e e e b e AR e SR e e R e e Rt ek e e e e b e nbeeheene e e enrennea 101
8.13.3 Applicable Issues and RECOMMENTALIONS...........cceiiiieiii ettt e ee e te e ae e e e e e sneeneeenreens 102
8.13.4 APPHCADIE USE CASES ......ueeieeeieeti et ee sttt s e et e e e e s e e s te e be e tees e estessaesseesseesseensesneesneesneanseansennsenns 104
8.134.0 FEFOOUCTION...c.e etk b e eh et et bt bt bt e e e e eb e e e e b e sbeseeebeeneenn e e ennas 104
8.134.1 [ P2 10 00T 0] 0 = 1 o TS 104
8.134.2 DAY= =SSR = g o = 105
8.134.3 Automated ConVoyS ("PlAEOONING') .....c.cvuerieirririeieiirieiet sttt n e sb e ens 105
8.13.4.4 (000 0Tc o= 0 Y= o 1o =R 105
8.14 URLLC: Ultra-Reliable and Low Latency COmMMUNICALIONS..........ccucertirieerinieerienieesieseeesieseesesseseeesseseees 105
8.14.0 11 0o 1 ' o TSR 105
8.14.1 VKoo L= = o TR <ok (U SR 106
8.14.2 1o s T T 0N (=S e T o 11 o o VUSSR 107
8.14.2.0 SCENANTOS INEFOTUCTION ...ttt bbbt b bbbt e e e b b se e b aeese e e e e e 107
8.14.2.1 Handover interruption caused by UE'SMODITILY ......c.cccveoiiiiiie e 107
8.14.2.2 Interruption Latency caused by mobility of appliCation...........ccceceiveiie e 108
8.14.2.3 E2E latency enlarged by Indeterminate processing delay in network nodes...........cccceeeevevcevciecenee, 108
8.14.2.4 Conflict between high reliability and low latency under wireless packet 10SS..........ccceeveceeienieninnns 109
8.14.3 Applicable Issues and RECOMMENELIONS..........cvririririirieiriere sttt 109
8.14.4 S CBSES. ...t euteeetee et e ettt et e e bt e et e ek et e bt e ek et e bt e e be e e se e e ket e abe e e e b et e aRe e e ket e Re e e ke e e Re e e b et e ne e e Reeeaneeeanreenneee e 109
8.134.1 (021" I oo I VANV A @0 1 =" o o = (o) o [ 109
8.14.4.2 Case 2: Industrial Factory AULOMELION ..........cceeerieiririeiee ettt b e s besre s 110
8.14.4.3 (025 S S SRS 110
8.144.4 SCENAITO TANGELS. ... cteiteeeteite ettt h bt b b e b e bt eb e b e s e bt s b seeb e ebeseeb e s b e e ebeebeneebeebeseeneas 110
Annex A (informative): Use Cases & Parameterization ..........ocoeoereiriinineneseseseeeeee e 111
Annex B (informative): 5G mobile Network MOE ..o 126
= 3O T 111 0o (1 1 oo OSSR 126
o TR R L = = o= OSSR 126
B.2 Reading the scenariosin the CONteXt Of 5G........cooeiiiieie e e 126
B.3 Key differencesfrom LTE mobile Network MOdE ..........c.ccooeiiiiininieeeeeeeeeesee s 126

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fdae2b8f-07b1-4fa6-8c5f-1b0f965de480/etsi-gs-nin-006-v1-1-1-2024-07

6 ETSI GS NIN 006 V1.1.1 (2024-07)

B.4  Service Base ArChITECIUNE .......c.eiiuiiee ettt sttt ettt sre et b e e e e sneenaesreanes 126
2T T = L0 (0 w0 I = o (< S 127
B.5.0 10 [ o 1 o o S 127
B.5.1 L0 LS o == o) (0 oo £ S 127
B.5.2 5G CoNtrol Plang ProtOCOIS. .......ccuveiieiece ettt e s s sre e saeeaeeeesneeeneensaesseesseenseenneeneennes 128
B.6 Networking issues carried over from LTE arChiteCture..........cocviiiiriniiesieeeeeeeesese s 129
Annex C (informative): AV 0 Lo OSSR U PR UTPTRURORN 130
[ T (PO P PSP 131

ETSI


https://standards.iteh.ai/catalog/standards/etsi/fdae2b8f-07b1-4fa6-8c5f-1b0f965de480/etsi-gs-nin-006-v1-1-1-2024-07

7 ETSI GS NIN 006 V1.1.1 (2024-07)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

This Group Specification (GS) has been produced by ETSI Industry Specification Group (1SG) Non-1P Networking
(NIN).

NOTE: This Group Specification (GS) has been initially produced by ETSI Industry Specification Group (1SG)
Next Generation Protocols (NGP) as ETSI GS NGP 001, and revised by ETSI Industry Specification
Group (ISG) Non-IP Protocols (NIN) .

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The scope of the present document is to specify the minimum set of key scenarios for the Next Generation Protocols
(NGP), Industry Specific Group (1SG).

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference/.

NOTE: While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

[1] NGMN: "5G Whitepaper".

[2] Recommendation ITU-T Y.2091: "Terms and definitions for next generation networks'.

[3] Recommendation ITU-T Y.2720: "NGN identity management framework™.

[4] IETF RFC 8113: "Locator/ID Separation Protocol (LISP): Shared Extension Message & IANA
Registry for Packet Type Allocations'.

[5] IETF RFC 760: "DoD standard Internet Protocol"”.

[6] ISO/IEC 7498-1:1994: "Information technology - Open Systems I nterconnection -- Basic
Reference Model: The Basic Model".

[7] Department of Defense World Geodetic System 1984 TR 8350.2.

[8] ETSI GS NFV 002: "Network Functions Virtualisation (NFV); Architectural Framework”.

[9] ETSI GS NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Conceptsin
NFV".

[10] IETF RFC 4364: "BGP/MPLS IP Virtual Private Networks (VPNs)".

[11] |IETF RFC 4761 "Virtual Private LAN Service (VPLS) Using BGP for Auto-Discovery and
Signaling”.

[12] |ETF RFC 3753: "Mobility Related Terminology".

[13] IETF RFC 7333: "Requirements for Distributed Mobility Management".

[14] |ETF draft-ietf-lisp-lcaf-14 (LI1SP): "LISP Canonical Address Format (LCAF)".

[15] | ETF draft-farinacci-li sp-eid-anonymity-00 (LISP): "LISP EID Anonymity".

[16] ETSI GSNFV 001 (V1.1.1): "Network Functions Virtualisation (NFV); Use Cases'.

[17] Void.

[18] ETSI GSNFV-SEC 003 (V1.1.1): "Network Functions Virtualisation (NFV); NFV Security;
Security and Trust Guidance".
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https://www.rfc-editor.org/info/rfc8113
https://www.rfc-editor.org/info/rfc760
https://www.iso.org/search.html?q=ISO%2FIEC%207498-1
https://earth-info.nga.mil/index.php?action=home
https://www.etsi.org/deliver/etsi_gs/NFV/001_099/002
https://www.etsi.org/deliver/etsi_gs/NFV/001_099/003
https://www.rfc-editor.org/info/rfc4364
https://www.rfc-editor.org/info/rfc4761
https://www.rfc-editor.org/info/rfc3753
https://www.rfc-editor.org/info/rfc7333
https://datatracker.ietf.org/doc/html/draft-ietf-lisp-lcaf-14
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[19]
[20]

[21]
[22]
[23]

[24]
[25]
[26]
[27]
[28]
[29]
[30]

[31]
[32]
[33]

[34]
[35]

2.2
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ETSI GSMEC 001 (V1.1.1): "Mobile Edge Computing (MEC) Terminology".

ETSI GSMEC 003 (V1.1.1): "Mobile Edge Computing (MEC); Framework and Reference
Architecture”.

ETSI GSMEC-IEG 004 (V1.1.1): "Mobile-Edge Computing (MEC); Service Scenarios'.

ETSI TS 103 307: "CYBER; Security Aspectsfor LI and RD Interfaces”.

ETSI GSNFV-SEC 009 (V1.1.1): "Network Functions Virtualisation (NFV); NFV Security;
Report on use cases and technical approaches for multi-layer host administration”.

ETSI TS 132 500: "Universal Mobile Telecommunications System (UMTS); LTE;
Telecommuni cation management; Self-Organizing Networks (SON); Concepts and requirements
(3GPP TS 32.500)".

MEC White-paper: "Mobile Edge Computing: A key technology towards 5G", 2015.

IEEE 802.1Q™-2011: " IEEE Standard for Local and metropolitan area networks--Media Access
Control (MAC) Bridges and Virtual Bridged Local Area Networks'.

ETSI TS123401: "LTE; General Packet Radio Service (GPRS) enhancements for Evolved
Universal Terrestrial Radio Access Network (E-UTRAN) access (3GPP TS 23.401 Release 13)".

ETSI TS 122 261: "5G; Service requirements for next generation new services and markets (3GPP
TS 22.261 Release 15)".

ETSI TS 122 280: "LTE; Mission Critical Services Common Requirements (3GPP TS 22.280
Release 14)".

Society of Automotive Engineers, J3016: "Taxonomy and Definitions for Terms Related to On-
Road Motor Vehicle Automated Driving Systems'.

IETF RFC 3246: "An Expedited Forwarding PHB (Per-Hop Behavior)".
ETSI TS 123 501: "5G; System Architecture for the 5G System (3GPP TS 23.501 Release 15)".

3GPP TR 29.891: "3rd Generation Partnership Project; Technical Specification Group Core
Network and Terminals, 5G System - Phase 1; CT WG4 Aspects (Release 15)".

ETSI TS 138 300: " 5G; NR; Overall description; Stage-2 (3GPP TS 38.300)".

ETSI TS 129 281: "Universal Mobile Telecommunications System (UMTS); LTE; General Packet
Radio System (GPRS) Tunnelling Protocol User Plane (GTPv1-U) (3GPP TS 29.281)".

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]

[i.2]

3GPP TR 22.891.: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Feasibility Study on New Services and Markets Technology Enablers; Stage
1".

3GPP TR 23.799: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Study on Architecture for Next Generation System (NexGen)".
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https://www.etsi.org/deliver/etsi_gs/MEC-IEG/001_099/004
https://www.etsi.org/deliver/etsi_ts/103300_103399/103307/
https://www.etsi.org/deliver/etsi_gs/NFV-SEC/001_099/009
https://www.etsi.org/deliver/etsi_ts/132500_132599/132500/
http://www.etsi.org/technologies-clusters/white-papers-and-brochures/etsi-white-papers
https://ieeexplore.ieee.org/document/6009146
https://www.etsi.org/deliver/etsi_ts/123400_123499/123401/
https://www.etsi.org/deliver/etsi_ts/122200_122299/122261/
https://www.etsi.org/deliver/etsi_ts/122200_122299/122280/
https://www.sae.org/standards/?search=J3016
https://www.rfc-editor.org/info/rfc3246
https://www.etsi.org/deliver/etsi_ts/123500_123599/123501/
https://www.3gpp.org/ftp/Specs/archive/29_series/29.891/29891-f00.zip
https://www.etsi.org/deliver/etsi_ts/138300_138399/138300/
https://www.etsi.org/deliver/etsi_ts/129200_129299/129281/
http://www.3gpp.org/specifications/specifications
https://standards.iteh.ai/catalog/standards/etsi/fdae2b8f-07b1-4fa6-8c5f-1b0f965de480/etsi-gs-nin-006-v1-1-1-2024-07

[i.3]

[i.4]
[i.5]
[i.6]
[i.7]
[i.8]

[i.9]
[i.10]
[i.11]
[i.12]

[i.13]

[i.14]
[i.15]

[i.16]
[i.17]

[i.18]

[i.19]
[i.20]
[i.21]
[i.22]
[i.23]

[i.24]
[i.25]

[i.26]

[i.27]
[i.28]
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ETSI TR 121 905: "Digital cellular telecommunications system (Phase 2+); Universal Mobile
Telecommunications System (UMTS); LTE; Vocabulary for 3GPP Specifications (3GPP TR
21.905)".

5GPPP Whitepaper on Automotive Vertical Sector.
5GPPP Whitepaper on Energy Vertical Sector.
5GPPP Whitepaper on Factories of the Future.
5GPPP Whitepaper on E-Health.

Elements of Mathematics: "General Topology", Berlin, Springer- Verlag, 1990, Bourbaki, N.
1971.

"Elements of the Topology of Plane Sets of Points’, Newman, M, 1964.
Stallings, William: "High-Speed Networks and Internets', Prentice-Hall™, 2002.

Risk Nexus: "Overcome by cyber risks? Economic benefits and costs of alternate cyber futures'.

"A Binary Feedback Scheme for Congestion Avoidance in Computer Networks with
Connectionless Network Layer”, ACM Transactions on Computer Systems, Vol. 8, No. 2, May
1990, pp. 158-181, K. Ramakrishnan and Rgj Jain.

Digital Equipment Corporation Technical Report No. DEC-TR-510: "Congestion Avoidance in
Computer Networks with A Connectionless Network Layer: Part IV: A Selective Binary Feedback
Scheme for General Topologies®, August 1987, 43 pp., K. Ramakrishnan and Raj Jain.

Void.

IETF RFC 4762: "Virtual Private LAN Service (VPLS) Using Label Distribution Protocol (LDP)
Signaling”.

IETF RFC 4984: "Report from the |AB Workshop on Routing and Addressing".

3GPP TR 23.863: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Support of Short Message Service (SMS) in IP Multimedia Subsystem (IMS)
without Mobile Station International ISDN Number (MSISDN); Stage 2".

3GPP TR 22.864: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Feasibility Study on New Services and Markets Technology Enablers -
Network Operation; Stage 1".

IETF RFC 6582: "The NewReno Modification to TCP's Fast Recovery Algorithm".

IETF RFC 2018: "TCP Selective Acknowledgment Options'.

ETSI GSMEC 002: "Mobile Edge Computing (MEC); Technical Requirements’.

ETSI GS MEC-IEG 005: "M obile-Edge Computing (MEC); Proof of Concept Framework".

IETF RFC 7041: "Extensionsto the Virtual Private LAN Service (VPLS) Provider Edge (PE)
Model for Provider Backbone Bridging".

5G Manifesto for timely deployment of 5G.

ETSI TR 138 913: "5G; Study on Scenarios and Requirements for Next Generation Access
Technologies (3GPP TR 38.913)".

|ETF Charter of IETF DMM documents.

Broadband Forum TR-069: "CPE WAN Management Protocol".

3GPP TR 38.801: "3rd Generation Partnership Project; Technical Specification Group Radio
Access Network; Study on new radio access technology: Radio access architecture and interfaces'.
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[i.29] 3GPP TR 36.881: "3rd Generation Partnership Project; Technical Specification Group Radio
Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Study on latency
reduction techniques for LTE".

[1.30] Ericsson Research AB: " Service Mohility in Mobile Networks', 2015 |EEE 8th International
Conference on Cloud Computing .

[1.31] Nokia: "WO01-Third Workshop on 5G Architecture (5GArch 2016)", Mobility Management
Enhancements for 5G Low Latency Services.

[1.32] | ETF draft-briscoe-tsvwg-ecn-14s-id-00 K. De Schepper, |. Tsang, Bell Labs, B. Briscoe, Ed
Simula Research Lab: "ldentifying Modified Explicit Congestion Notification (ECN) Semantics
for Ultra-Low Queuing Delay".

[i.33] Void.

[1.34] 3GPP TR 22.862: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Feasibility Study on New Services and Markets Technology Enablers for
Critical Communications; Stage 1" (Release 14).

[i.35] National Highway Traffic Safety Administration: "Preliminary statement of policy concerning
automated vehicles' (2013).

[i.36] 5GPPP white paper: "5G Automotive Vision".

[1.37] 3GPP TR 22.886: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Study on enhancement of 3GPP Support for 5G V2X Services (Release 15)".

[1.38] Society of Automotive Engineers Mobulus: "Taxonomy and Definitions for Terms Related to On-
Road Motor Vehicle Automated Driving Systems".

[1.39] Driverless Future.

[i.40] ETSI GSNFV 006 (V4.4.1) : "Network Functions Virtualisation (NFV) Release 4; Management

and Orchestration; Architectural Framework Specification”.

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms applying to scenarios that include mobile network architectures
givenin ETSI TR 121 905 [i.3] and 3GPP TR 23.799 [i.2] and the following apply:

access point: point of accessto a network, which in this generic NGP context may be atraditional Wi-Fi access point,
3GPP cellular network base station, RRU supporting a cell or sector or part thereof if the cell is configured asa
multi-point access cell

address: identifier for a specific termination point and is used for routing to this termination point
NOTE: See Recommendation ITU-T Y.2091[2].

application process: instantiation of a program executing in a processing system intended to accomplish some purpose
NOTE: An application contains one or more application protocol machines.

application process name: name of an application process

application protocol: protocol characterized by modifying state external to the protocol by performing remote
operations on an object model

NOTE: Theminimal set of operations are create/del ete, start/stop and read/write.

application protocol name: name of an application protocol
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asymmetric link: link with transmission characteristics which are different depending upon the relative position or
design characteristics of the transmitter and the receiver of data on the link

NOTE: For instance, the range of one transmitter may be much higher than the range of another transmitter on the
same medium see IETF RFC 3753 [12].

autonomous: entity capable of piloting itself based on sensory input and pre-defined behaviours, including collision
avoidance, speed limits and geographical constraints

NOTE 1: Used inthe context of communications pertaining to an autonomous drone or vehicle in the present
document.

NOTE 2: However, aremote piloting capability may be provided via a network to which the vehicle is able to
communicate with.

autonomous drone: autonomous vehicle with no human operator on-board

NOTE: Thedigtinction between a'drone' and an ‘autonomous drone' is that in the case of an 'autonomous drone’,
the vehicleis piloted through on-board sensor processing, and optionally, and less frequently remote
control 'managed by' a human operator. Where: the term 'managed by' indicates that the human operator
may be actively monitoring the vehicle's progress, and taking control manually on an event triggered
basis, as necessary; or delegating the remote control to a computing process.

autonomous vehicle: vehicle capable of piloting itself, that also has a human operator on-board

NOTE 1. The distinction between an 'autonomous vehicle' and an ‘autonomous drone' is the presence of a human
operator in the vehicle.

NOTE 2: The 'autonomous vehicle' is piloted through a combination of on-vehicle sensor readings, which are
processed to determine action, and optional interjection from a human operator. An example of this kind
of situation is when there is a'self-driving car' with a human passenger on-board who is capable of
piloting the car.

backhaul: transmission system between a base station entity and the cellular core network or Non-Access Stratum

binding a nameto an object: function, Fn(Mnsg), that defines the mapping of elements of NS(namespace) to elements
of M(object)

NOTE 1: Theresult of this function is called abinding. e.g. In LISP, the binding operation is called mapping.

NOTE 2: For example, <ID1, RLOC1> isthe mapping of ID1="identityl" to RLOC1="an ip address or any other
form of addressing”.

care-of-address. |P address associated with a mobile node while visiting aforeign link; the subnet prefix of this 1P
addressis aforeign subnet prefix

NOTE: A packet addressed to the mobile node which arrives at the mobile node's home network when the mobile
node is away from home and has registered a Care-of Address will be forwarded to that address by the
Home Agent in the home network see IETF RFC 3753 [12].

centralized mobility management: makes use of centrally deployed mobility anchors
NOTE: Pleasesee |[ETFRFC 7333[13].
compound connection: connection that includes logical connectivity to more than one access network at atime

congestion avoidance: mechanism that operates the network at the knee of the congestion or response time (or delay)
curve to optimize the trade-off between response time and throughput

congestion 'cliff': congestion point of the response time (or delay) curve at which a session collapses
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congestion control: control scheme that manages packet congestion, by constantly testing the congestion level that
causes the network communications to collapse and responds by introducing packet loss to reduce the load during
periods of congestion so that the network can recover to an uncongested state

NOTE 1. The congestion level that causes the network to collapse is often referred to as the ‘congestion cliff’
because the curve of throughput versus load, becomes very steep beyond this congestion level.

NOTE 2: Addressesthe "social" problem of having variouslogical links in a network cooperate in order to avoid
and/ or recover from congestion of the intermediate nodes that they share.

congestion 'knee': congestion point of the response time (or delay) curve at which as session begins to notably
deteriorate

connected vehicle: vehicle connected to one or more communications networks and piloted by a human operator
NOTE 1: The network will allow the vehicle to share data with other connected vehicles and remote servers.

NOTE 2: A Connected vehicle does not need to be autonomous, but is network connected for purposes of assisted
navigation, environmental updates, vehicle analysis, infotainment etc.

connection: shared state between EFCPM-instances
NOTE: SeelSO/IEC 7498-1 [6].

C-RAN: Cloud RAN where the physical radio part of a base station termed the RRU has been remoted from its base
band equipment termed the BBU via 'fronthaul' transmission and the BBU part connects the composite RAN equipment
to the cellular core via 'backhaul'

NOTE: Often multiple RRU communicate with asingle BBU to effect RAN optimization at the BBU level across
anumber of Cells provided by the RRH.

datatransfer protocol, machine dtp(m): half of the EFCP that performs tightly bound mechanisms, such as ordering,
and fragmentation/reassembly

NOTE: Oneinstantiationis created for each flow allocated, see ISO/IEC 7498-1 [6].

Data Transfer Control Protocol, Machine DTCP(M): half of the EFCP that performs loosely bound (feedback)
mechanisms, such as retransmission and flow control

NOTE: Thisprotocol maintains state, which is discarded after long periods of no traffic (2MPL). One
instantiation is created for each flow requiring either flow control or retransmission control. See
ISO/IEC 7498-1[6].

distance vector: characteristic of some routing protocols in which, for each desired destination, a node maintains
information about the distance to that destination, and a vector (next hop) towards that destination

NOTE: SeelETF RFC 3753[12].
distributed application: collection of cooperating APs that exchange information using | PC and maintain shared state

distributed mobility management: not centralized, so that traffic does not need to traverse centrally deployed mobility
anchors far from the optimal route

NOTE: SeelETFRFC 7333[13].
drone: powered vehicle remotely controlled by a human operator

NOTE: To distinguish these entities from radio-controlled planes or cars used by hobbyists, the drone should be a
client and/or server of datatowards a network: for example, it may send video or sensor readings, or be
sent images of objectsit will aim to detect in its environment.

D-RAN: traditional RAN where the physical radio part of a base station and its base band equipment are co-located at
the base station cell site and connected to the rest of the cellular network with ‘backhaul’ transmission

dual connectivity: mechanism whereby a device can access multiple cell gaccess points at the same time to bond
multiple single cell/access point capabilities together to increase available throughput
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Endpoint 1D (EID): in LISP binding operation and is called a mapping

NOTE: For example <ID1, RLOC1> isthe mapping of ID1="identityl" to RLOC1="an IP address or any other
form of addressing”, see IETF RFC 6830 [4], [14] and [15].

Error and Flow Control Protocol (EFCP): data transfer protocol required to maintain an instance of |PC within a
layer characterized by modifying state internal to the protocol

NOTE: The functions of this protocol may ensure reliability, order, and flow control as required.

Error and Flow Control Protocol Machine (EFCPM): task that instantiates an instance of the EFCP for asingle flow
or connection

NOTE: AnEFCPM consists of two state machines loosely coupled through a single state vector: one that
performs the tightly bound mechanisms, referred to as the Data Transfer PM; and the other that performs
the loosely coupled mechanisms, referred to as the Data Transfer Control PM, see ISO/IEC 7498-1 [6].

flooding: process of delivering data or control messages to every node within the network under consideration
NOTE: SeelETF RFC 3753[12].
flow control: often referred to as ETE Flow control, see definition in ETSI TR 121 905 [i.3]

front-haul: transmission between separated component parts of atraditional base station when it has been functionally
split into at least 2 parts and those parts are remote from each other

function chaining: virtual inter-connection of VNFsto form aNS

graph: ordered pair G = (V, E) comprising aset V of vertices or nodes or points together with a set E of edges or arcs
or lines, which are 2-element subsets of V

NOTE: Il.e anedgeisrelated with two vertices, and the relation is represented as an unordered pair of the vertices
with respect to the particular edge).

grouping service slice: service chain built to render support for avirtual service offering according to a defined
subscriber grouping

NOTE: See3GPP TR 23.799 [i.2] for further information on the 3GPP ongoing definition of Network Slicing.

handover: process by which an active Mobile Node (in the Active State) changes its point of attachment to the
network, or when such a changeis attempted

NOTE: The access network may provide features to minimize the interruption to sessionsin progress. This
procedure is also called hand-off. See IETF RFC 3753 [12].

home address: |P address assigned to a mobile node, used as the permanent address of the mobile node

NOTE: Thisaddressiswithin the mobile node's home link. Standard I P routing mechanisms will deliver packets
destined for a mobile node's home address to its home link. See IETF RFC 3753 [12].

Hybrid RAN (H-RAN): optimized form of RAN using concepts from both C-RAN and D-RAN

identifier: series of digits, characters and symbols or any other form of data used to identify subscriber(s), user(s),
network element(s), function(s), network entity(ies) providing services/applications, or other entities (e.g. physical or
logical objects)

NOTE: See Recommendation ITU-T Y.2720[3].

identity: information about an entity that is sufficient to identify that entity in a particular context
NOTE: See Recommendation ITU-T Y.2720[3].

Instance I dentifier (1D): used to define extended forms of EID as a multi-tuple value
NOTE: Where(IID, EID) is one example of an extended EID, see IETF RFC 6830 [4].

loT (mobileS): mobile capable 0T device with one or more sensors
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