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[Toaxon k TectupoBaHuto cetem NGN. PekomeHgauma MCO-T
Q.3900

Onpepenenne MogenbHoOW ceTu

ApXxuTeKkTypa un coctas Tunoson MogenbHoun cetn (BoloeneHHas
n pacnpegeneHHaa MogenbHble ceTw)

CTpyKkTypa TUNOBOU MOoAesfibHOW CeTU AN TeCTUpoOBaHUA
YCTPOUCTB U npunoxeHun NHutepHeTta Bewen. [poekT
PekomeHpgaumm MCO-T Q.3952

MoaenbHasa cetb 5G/IMT-2020. OCHOBHbIE 3NTEMEHTbI U
NPUIOXEHUS

OTKpbITHE JlabopaTopun onepexarwmnx nccrieoBaHNm ceTemn
natoro nokoneHusa (5G) n MHtepHerta Belen.



KoHuenuuun pa3BuTusa ceten CBA3MU

ISDN NGN loT Tactile Internet
umndpoBas ceTb C CeTu cneaytoLwero NHTepHeTa TaKTUNbHbIN
NHTEerpaunen cnyxob NOKOJIeHNA SSIIEY NHTepHeT

The Internet of
T




CkopocTb nnu 3apepxxKku?

CkopocTb
CkopocCTb
HanmeHoBaHue Ha Ha
cetTmn MarmcTtparlib
pocrtyne
HOM y4acTKe
NGN MowuT/c [OunT/C
loT n ero [ouTt/c Tout/c
NPUNOXEHNS
TakTUNbHbIN Tout/c [1ounT/c

NHTEepHeT

HanmeHoBaHue | 3HauyeHue
cetu 3a4epPXKKu

NGN 100 mc

loT n ero 10 mc

NPUNOXXEHUS

TakTUNbHbIU 1 mMmcC

VHTepHeT
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TeEXHUYECKUX CcpencrtBe ceTeu CBA3U HOBOIO NOKOJIeHUA (NGN) ang ncnonb30oBaHUA B ceTAX

Contents

LN N
@ IMTERMATIONAL TELECOMMUMICATIOM UMION Abbieviations..
Definitions ......

Fafaraces.....
Scope ...

Ba3oBad PeKoOMeHOalunus,
Boducticn onpeaendwLlad NOpPpAOoOK U

ITU-T Q.3900 oo i % cnocob npoBeneHUs

41 Classification of NN Techmical M b el T
B Beron (0972006} 42 Clasaifeationof NON functoms tobe ested SRR TeCTUPOBaHUA TeXHUYECKUX

43 Confeerncs of NGN Furctions to NG Tachrical Means to ba

Fal el

Pl v e et cpeactB NGN ¢
SERIES @ SWITCHING AND SIGNALLING o RPL“ iﬁ:;ﬁ“ﬁ;mm 5
623 Fegionalmodal nawork . ... R — ig Moneanblx CETe“ ’ a TaK}I{e
Nisthods of tasting and model network 6.3 Testing raquiTemetms. ..o e iE 0 n pen enﬂ I‘O u_laﬂ Tpe 60 Ba H “ H

52 T st e MCNoJfib30BaHueMmM
$.221  IDhsmbutedmodel netwos.. ...
651 Model network omﬁguranon rrqmr\:ma:lts

architecture for NGN technical means testing as 631 hletwdology of Wodel Metvoks teging ... . 1] St r
applied to public telecommunication networks 6321 Methedology o FNGIN TR loeal2eting oo 20 K 3Tan 0 H H 0 “ MOJJ,EH b HOH
6322 DMethodology o FI U T tRELIIE e oo e reme e sme s e

6323 Methodology of services BstIig. oo e ce-l-“ , ee a px“ Te KTy pe “
CcOoCTaBy

J— http://www.itu.int/rec/T-REC-Q.3900/en

PREPUBLISHED RECOMMENDATION
This prepublication is an unadit=d version of a recently approved Recommendation.
It will ber=placed by the published version after editins. Therefore, thars willbe
differances between this prepublication and the publisled vearsion.

[TLU-T R, Qu 3200 (0%2006) — Prepublished verzion



CopepxaHue Pek. MCI-T Q.3900

COJEP/KAHHE
T —— -
CMDEIBROIEN - o R R R T e s asd 5
HICTIOMEAYOMEIE ROCTOMBIER ... .......oooooonssennsmsasn nsassa s s s e msn oS se /e e s S oSS s s S m e e 5
s DO o s S s s S N B B e B i e e e 5
2., TICOBOENMEHIE ... couiconnsonnn ioomimimans s o R S0 0 SR S S R B e S S e A RS S R RS 6 "
3. CoOBMEMEHHEE BANPABICHEN ..........ovvvvonmsisumscasussnss s ot s s oo s s s 6 ™ Onpep,enel-me cocTaBa obsizaTenbHbIX Cb)’HKLWIVI
4. Kiraccupukanus TeCTHpYEMBIX QYHKIHH, YCIVT H TeXHHYeCKHX cpeacTB NGN.................... 6 NGN, onucaHHbIX B Pek. MC3-T Y.2012,
4.1 Knaccrduxamug TecTHpYeMBIX TeXHHYECKHX cpeTcTB NGN ... 7
42 KnaccHOEKAHT TECTHPYEMBIX QYHKIIHE ........coeeoermnecrnienirieeeeeiraas e sse e s e sees s sesesnsnnes 10 > 'rpe6ylou.w|x TECTUPOBAHNS. .
43 CooteercTeHe TecTHpYeMBIX QyHKUHE NGN TexHHyecKHM cpegcteaM NGN ... 13 Onpenenel-me COOTBETCTBUMN peannu3yemMbiXx
S IO D VTN 5755557 D o L R b R R A 14 ) cyHKUMM TUNam ob6opyaosaHus NGN
o R R R o Ay Al e A L Ay AP R P S KNS 17
T L T e TR 17 4 =
L e ) POt 18 OcHoBHOM noaxoa — MoagenbHble ceTH
R R T B e L 18 > OnpegeneHue TPQGOBaHHﬁ K TUNOBbIM
o G LT (T Y BT T SR T O 19 MOAEﬂbeIM CeTAM ANSl TECTUPOBaHUS NGN
023 PerHOBANBHAT MO NCHBEAE COTD . i e e e S a S Sassissssasssisansi 20
O D O A B TG O I - e 20
6.3.1 TpeOoraHHA K KORPHIVPAIHH MOTETBHOH COTH .......coooeeieieieeeiieaeeereaaaaneeeaaaeesanneenees 20
e e iy 21 TpeboBaHusa k nopagky tectuposaHus NGN
R 51 > OnpepneneHue metoaukmn TectuposaHua EUT,
6.32.2 Meromaxa TecTHPOBAEEE NUT .........cooooomioioieiemnisieieimsisseneseieieiescemasie s ninies 22 NUT u ycnyr cBaisn, peanusyembix Ha ceTsx NGN
6.3.2.3 MeToaHKE TECTHPOBAMHE YOIYT ......oocoeeummmiaemaarnneosasanneaeenaessmnmsesesmennesaansnse 23 )

B T B I O . e s S S T S o S B R B S e S S S s s 23



OnpeneneHne MoaenbHOW ceTu

* MoaenbHaa ceTb — CeTb  CBA3XU, MMUTUPYIOLLAA
aHaNornMyHble AEUCTBYIOWMM B CETAX CBA3M BO3MOMKHOCTMH,
Mmerowaa NogobHy0 apXMUTEKTYPY U GYHKLMOHAbHOCTb U
MCNOb3YIOLLLAA TE Ke TeXHUYEeCKMe CpeacTBa CBA3U

* TexHnyeckmne cpeactea NGN — ocHoBHOe o0b6opyaoBaHMe
ceten NGN, Ha 6a3e KOToOporo CTpoATCA CeTeBble pelleHmns
HOBOro MOKOJIEHUA, B TOM 4ucne n Ana npumeHeHuMA Ha
CeTAX CBA3M 0b6Llero nosib30BaHUA



Draft Recommendation ITU-T Q.3952
“The architecture and facilities of Model
network for loT testing”

>; INTERNATIONAL TELECOMMUNICATION UNION SG11-TD324/GEN
TELECOMMUNICATION

L) T U_ﬁ STANDARDIZATION SECTOR STUDY GROUP 11
- STUDY PERIOD 2017-2020 Original: English

Question(s): 12/11 8-17 November2017

D
Source: Editor
Title: Consent — Draft new Recommendation ITU-T Q.3952 (ex. Q.39 IoT MN test)

“The architecture and facilities of Model network for IoT|testing”

Purpose: Information




APXUTEKTYpa MOOENbLHON CeTU Ang
TeCcTupoBaHuUsa npunoXxeHnn VIHTepHeTa Belleu
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CermeHTbl MOOENIbHOU CeTM:

* becnpoBoaHaa ceHCopHas CeTb

* JHeproaddeKTUBHAS CETb AanbHEro paguyca AeNCcTBUs
 JleTarowaga ceTtb

* [IpomMbILLINEHHbIN IHTEPHET Bellen

* [lporpaMMHO-KOHUrypmpyemas ceTb

» ObnayHaga nnatdopma



UHpacTpykTypa TMNOBOU naboparopum
MHTepHeTa Bellen

| Aneciole Ares Area for testing loT Technologies

5 (Area for testing radio interfaces)
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Buabl TectupoBaHmnsa Ha 6a3e moaeribHOU CeTn

* PYHKUMOHANbHOE TECTUPOBAHUE

* Harpy3o4yHoe n cTpeccoBoe TECTUPOBAHMUE

* TecTupoBaHWe COOTBETCTBUA

* TecTUpoBaHUE MeXCoeAUHEHUN/NHTEPKOHHEKTA
* TecTupoBaHue cnyxb n cepencos

* TectuposaHue QoS / QoE

* TecTpoBaHME MOOUNBHOCTU N POYMUHTA

*nAap.



JBOJIIOLMA NapamMeTpoOB CeTen

Network

Throughput = Connections ~ Mobility .. .

1060y 1000K 500« LINP

Per Connections High-speed Ability
Connection Per km? Railway Required

al | & | R @

100x 100x 1.9% NFU/SDN

100Mbps 10K 350Km/h Inflexible Source:
Huawei

Challenies because mani of these reﬁuirements are conﬂictinﬁ




IMT-2020: BO3MOXHble cueHapuu
MCNONIb30BaHUA

Enhanced Mobile Broadband

Massive Machine Type Ultra-reliable and Low Latency
Communications Communications



IMT2020 Basic Reference Model
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Source: Framework of IMT-2020 netowrk (Draft Recommendation ITU-T Y.IMT2020)



Big Picture of ETRI R&D on 5G Core

Unified Control Entity (UCE)

{ N
Fixed-moble convergence control signalling platform

- Common NAS signalling across different access networks
- Multi-RAT resource and mobility management

- Anchor-free mobility management
o

Distributed on Network Edge

g Unified Control Entity (UCE) WiFi
<> Converged Gateway (CGW)

m Integrated Backhaul

ﬁ Micro Data Center (MDC)

Integrated
Backhaul

ired

Bt T

Micro
Data Center

networks

- access technology independent distributed forwarding
- IP flow-based QoS control

- Coordinated traffic forwarding across Multi-RATs

\.

A common single gateway supporting multi-access

J

Source: Presentation Namseok Ko on Workshop on "Control plane of IMT-2020 and emerging
networks. Current issues and the way forward" 15 November 2017, Geneva, Switzerland



5G Demo Testbed
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* Source: Presentation Namseok Ko on Workshop on "Control plane of
IMT-2020 and emerging networks. Current issues and the way
forward" 15 November 2017, Geneva, Switzerland



Co3spnaHue JlabopaTtopumn onepexaroLmx
nccrnenoBaHuUm ceten natoro nokoneHus (5G)
" I/IHTepHeTa Bellen (oTkpbIiTne 14 nekabps)

PaspaboTtaH MaFI/ICTpaJ'IbeII/I dparmeHT cetn SG/IMT-2020 Ha 6a3e nporpamMmMHO-KOHMpUrypnpyemom
ceTu ¢ nogaepxkon npotokona OpenFlow 1.3. NponssegeHa KOHGUrypauusa KoOHTponnepa u
napamMeTpbl KavyecTBa O0bCnyXMBaHMNA AN Pa3fINYHbIX MPUNOXeHUW. [nsg MUMHMMN3aumMn 3agepikKu
Obinn paspaboTaHbl PYHKUMOHANbHbIE CLEHaPUMN.

» PaspaboTtaH nabopaTopHbI CTEHA ANSl TECTUPOBaHUSA NPUNOXEHUN TakTunbHOro MIHTepHeTta ¢
BO3MOXHOCTbIO M3MEHEHNS NMapaMeTPOB NPON3BOANTENBHOCTU CETU (3a4epXKKa, LXKUTTEP, reHepauns
OLLMOOK).

» PaspaboTaHa meTogonormyeckas OCHoBa AJ1S OLEHKN KavyecTBa BOCMPUATUS B NMPUMOXKEHUAX
[onorHeHHon pearnbHocTU. B yacTHocTu Gbina paspabotaHa Mmogens A MUHUMU3aLUnn BpeMeH!
OTKINMKa Npu oTobpaXkeHUn BCcrioMoraTeribHbIX CroeB MHpopMaLmMmn B 04KaxX AOMNOTHEHHOW
peanbHOCTMW.

= PaspaboTtaH nabopaTtopHbI cTeHa Anst nepenayn Buaeo 8K ¢ kBagpokonTepa B obrnadHoe
XpaHunuuie Ha 6ase TexHonorn WiGig (IEEE 802.11ad). ObnadyHoe xpaHunuLie HaCTPOEHO Ans
npeobpa3oBaHnst BUOEOMNOTOKA B pearibHOM BPEMEHMN.

» Pa3paboTtaH nabopaTopHbI CTEH NO reHepaunmn Tpadumka oT YCTPOUCTB MHTEPHETa Bellen (bornee
100 ycTponcTts, Nnepenatoinx gaHHble Ha 6ase npotokonoB MQTT, CoAP).



CtpykTypa mogenbHou cetun 5G/IMT-2020
ANA TeCTUPOBaAHUA HOBbIX NPUITOXXEHUN

Tactile Internet

AR gl
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5G/IMT-2020

> PYOH

> Ccneryrt

» Brno University of
Technology (Czech
Republic)

» Tampere University of
Technology



3akKnr4yeHue

» pa3paboTaH Habop npoekToB pekomeHaaumm MC3I-T (MK11)
No BONpocamM opraHn3aumnm MmoaernbHbIX CETEU U
TecTupoBaHusa VIHTepHeTa BeLLEN N ero NPUIOXKeHUN.
(Q.3952 BbllWNa Ha NpoLeaypy corracoBaHuda u byaet
npuHaTa B 2018 roay)

* co3gaHa MopgenbHagda ceTb, MONHOCTLIO COOTBETCTBYOLLAA
npoekTy HoBon pekomeHgauum MC3I-T Q.3952

* NPOBOAATCA NepBble NpoeKkTbl Ha MogensLHOW ceTu B
MHTepecax KpyrnHeuwmnx oneparopos cBA3n PP

» 3aBepuwieH 1 atan co3ganns MopgenbHom cetn 5G/IMT-2020




MNHTEPHET PycnaH Kupunuék

PykoBoguTtens rpynnsl MCO-T no Bonpocy "TectupoBaHue
HTepHeTa Bellen, ero NnpunoXXeHUn nu CUCTem
naeHTndmnkaummn”

JkcnepT PocctaHgapTa no MexayHapoL4HoOW cTaHgapTusaunm
PykoBoaunTtenb nabopartopumn NHTepHeta Bewen CI16INyYT
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Ten: +7 812 3051265
WWW: iotlab.ru, seti.sut.ru
E-mail; kirichek@sut.ru
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