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MAIN GOALS of JOINT ONF <-> ONAP PoC

Main goals of PoC are the following:

« Start integration in a broader architecture
(ONAP based) of the Wireless Transport +
RAN multi-vendor network.

« Application of microwave model (TR-512/532
based) to DAS & eNB

« Demonstration of a scalable and multi-site
architecture across several countries, with
multi SDN controller instances in the same
network.

* Implementation of the equipment model based
on TR-532
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PARTICIPANTS and LOCATIONS

. . : Connected via (location of
Vendor Type of test devices Location of test devices ODL SDN controller)
ZTE 2x MW devices Tianjin, China DT-Cloud in Prague, Czech
Republic
6x MW devices DT-Cloud in Prague, Czech
4x Horizon Compact Plus (HC+) Ottawa, Canada Republic
DragonWave-X 2x Horizon Quantum
2x MW devices AT&T Lab, NJ, USA AT&T-cloud in NJ, USA
Intracom Telecom 2x MW devices Athens. Greece DT-Cloud in Prague, Czech
OmniBAS OSDR ODU ' Republic
2x MW devices . DT-Cloud in Prague, Czech
SIAE AGS20 IDU split-mount Milan, Italy Republic
Nokia 2x MW devices, eNB AT&T Lab, NJ, USA AT&T-cloud in NJ, USA
2x ETH switch i
ADVA Open SDN & NFV Lab, Berlin, Sendate-Cloud in Berlin, Germany
3x ROADM Germany
CommScope DAS WinLab, NJ, USA OWL-cloud (WinLab) in NJ, USA
AltioStar RRH (eNB) WinLab, NJ, USA OWL-cloud (WinLab) in NJ, USA
Ericsson 4x MW devices WinLab, NJ, USA OWL-cloud (WinLab) in NJ, USA
Ceragon Simulator VM inside DT-Cloud, Prague, DT-Cloud in Prague, Czech
9 Czech Republic Republic
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PoC 4.1 USE CASES / APPLICATIONS

"1 00 B e 5y % ) OS8R

x‘l\'vo ewlrecortrgreleares X heuerTab x\t =y
€« C O O 10205120150 #/oraphal -8 | o SR
EtRant ChF Wirdess Pocs h‘rnea‘nmo Comnuncator ek Teneer Busneis B retopesich aoss o O cperonlig-gettiag

:‘: .DNAP., - = o

lemstatus AD|AOIAC|A0]Sum O

[} OperiCiepight Diux xx LA P - Drlope it X

Type  Cr=N pnf Inventory

15208251 &0

LiL2a Wiekezs |

152, 060.2 &2 00 ZiL Wiglzs anzpu

w SHELF 1| Stell st SHELF 1

102051502000 Nosss eNodel | =Noxd

100,235, 10,4001 Nokys G2 Wil g Wharata dars e oo Dute Desctriae et Ty i Rt | 3eeh e

ADWA FATIIT 1060000 W7o

10, 10209 10,3000 REUER sWitelezs

> MO0 1131 Shell w MOD

152 s 1w sem N Wiekros gy

> MODA- 54| Shelt 2t MOD-S.14

1Sz 12w

i £ Wity Dairpy

101000110002 Liwzson 1 Wb iz LA SURRLIE

101000110008 Lrcson b2 Wikl [ aispe W MDD-AAT | Stk 1 MOD-1-17

10.10.232. 20 8207

Lrczson 23 aWIreherss e

‘ ety AR e T vere e Tl Nescar BanTyre e Memel e Trtar Type Karse
Lncsson A2 Wielszs ranzpe AL FATI T i%023T t1 Now 13, 3017 EDFAS S0GLRDV Gt 1ESTIRI 0002 Argiter

"7

10.100.U. 17,0202

101023230 2ce Lrczeon 24 Wiy Lransped

10.100.0. 17,8001 cncssonal Wielecs Transpc)

192168233 14007 Dragonmivave A2 Wireksss Transpe

Zax Do 1pe H MOTE 2 ey Type Ko
0 Mow 13, 3017 AR 2 110 13T aRLE Fiwr

192 160.2.33 14006 Dragomiave L2 Wirel=ss Tansgcl

10.10.240.53 2060 Quanium_FaEnd Wireless Transpo

P MODAE § Shall nl MOD-1.B
> MO0 110 | Shetl 3 MOD-1.19
> MOU-1 1 [ Shat ot MOD 11
> MUDLS | St ot MODLLS
ONF Wire o { ght Boron-SRA - Bukd: 201711 > MOD-16 [ Saf o MOD-1.6
MO0 AT St o MOD LT
DMCONA 1S ot 014

v MOD1-5 i Shet st MODY-5

WM a0
ANz

=
FAT Y voide

LS R

© 2017 Open Networking Foundation



Demo Winlab (OWL)
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ONAP VNFS n this poc)

“OWL” Cloud (ONAP Wireless Lab at Rutgers University Winlab)

ONAP AAl

" IPs
" owl:10.100.0.16
. 0wl:10.31.1.107

OWL-Clpud in North Brunswick DT-Cloud in Prague  AT&T-Labs Berlin-Cloud

ODL2 ODL3 ODL ODL ODL
IPs IPs IPs IP 1= P
owl:10.100.0.10 owl:10.100.0.15 owl:10.100.0.16 dt-cloud:192.168.1.2 att:10.10.240.52 berlin:10.20.5.14
owl:10.31.1.105 owl:10.31.1.103 owl:10.31.1.107

An ODL-Boron-SR3 cluster .
3x single ODL-Boron-SR3

Open Issues: }

- NetConf notifications and N < >
174 é A,

- WebSockets to Browser /\ - ‘Yaﬁ
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ONAP ODL Cluster

1. Independent of the chosen ip-address in the browser
address bar, the data is synchronized.

[ Browser ] [ Browser ] > same view
2. The cluster decides, which of the ODL NetConf clients

establishes the NetConf session to the mediator.

IPs IPs IPs

owl:10.100.0.10 owl:10.100.0.15 owl:10.100.0.16 > only one NetConf session to the mediator
owl:10.31.1.105  owl:1031.1.103  owl10.3.1.107 3. Itis possible to run different app (bundle, microservices)
ODL2 versions on the different ODL nodes.
> This offers an online migration.
Web
Open issues (to be analyzed)
MD-SAL « It seems that the subscription for NetConf notification is
(ODL internal DB, not persistent) not working
* The current websocket implementation for notification to
NetConi NetConi NetConi the Web-Gui (and other RestConf clients) is not

prepared for an ODL cluster.
>> no notifications (Alarms) S8
Mediator N \Vm
or Device i/
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Project
Network Topology

Compute
Network Reslize the canvas by scrolling up/down with your mouse/trackpad on the topology. Pan around the canvas by clicking and dragging the space behind the topoiogy.
- 22 Toggle labels = i Toggle Network Collapse O Launch Instance 4+ Create Network 4 Cresce Router

Network Topology

Networks ONAP cloud
; Q- O
outers
uter @ (e S
Orchestration : orbit-lab @
vml-goae-controlier
: - ; vm1-aakin
access point @

Admin

Identity ) = mm

Screen shot: OWL OpenStack Network Topology 2017-09-06

3 step security:

1. Registered SSH access
from the internet to orbit-lab

2. Limited access for selected
members from orbit-lab to
ONAP cloud,
controlled by ONAP.

3. Each VM and its
application uses SSH and
Basic-auth.



Remote cloud-based architecture using Deutsche Telekom Cloud

- <+ RTT =115ms RTT = 295ms
Deutsche Telekom Cloud (DT-Coud) w/ 5 ;ms ‘:C’\:'\RTT:Qst
® R‘ﬂ‘”‘e e

DT-Cloud

» Location: Prague, Czech Republic Prague, Czech Rep.

« Based on VMware and OpenStack
Networking (Neutron)
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Demo AT&T Labs — RF Lab
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Open SDN & NFV Lab Berlin

L ONAP

ONAP Interfaces
o | Eth;r;::tl.’ath
 Research AND commercialization platform SON Network Apps !
. . ) . NE Optical Path

« primarily for small and medium enterprises ‘Mu,mt- i s Mgmt.

RESTCONF / YANG |
» to smoothly evolve research results . | SDN-Controller

penDaylig
« to commercial products and services
« within a truly open SDN & NFV ecosystem. wt — vaeu— ovs | § —a e [ e
RRH == gBu [— Eﬁ: —I

November 2017
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December 2017

2018

Many more
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Controller Scope to support anticipated 5G use cases

SDN-C (and possibly 3 party controller) will be used App-C (now Generic VNF Controller) is responsible for
for transport configuration — Front Haul, Mid Haul, various network application configuration (PNF / VNF) —
Back Haul, etc. DUs, CUs, Disaggregated core, etc.
e Generic VNF Controller (L4-L7)
Application __{: onfig - st ‘ LCM
Ecosystem ~___ SDN-C(L0-L3) Database
Em_f SLi SDN-C DB Standard Adaptation Layer SVNFM/EMS
Oper. DB Chef Netconf Ansible Driver

Adaptation Layer
| Netconf Yang cLI 3" PNB Controller

ulti- Clnud,ﬁ.dup‘t \' Multifloud layer for workload management,

=
]
=]
&
=
=]

Netwaorking

T
-

Discovery '| =

Cloud Models |

L~

A Disaggregated Core

SMF UDM AUSF
\

X — Internet
N

C1°5

UE/CPE

UE Management out of
scope for now

Centralized

H Cloud
...... External Content

Edge
Cloud
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PLAN for 2018: Unified and Simplified Access

» Per location Device, Node
and VM IP subnets (with
1024 addresses per

103101

“Control Subnet”

10.30.X.%/ Data Subnet

255.255.0.0 10.31.X.X/ .
| location)
« Standardized L3
; s R (OpenVPN) and L2 (I12tp)
00 connectivity to “central”
Remate Access (ssh) / — - -~ 7 / . . . .
, e, * Full site-to-site connectivity
: l 10.31.100.20 /10_31100_21 [1031'10026 11031100.27 With (CuStOm) AC LS

l Ity Inty Ints Int; Inty Ints Inty Intz Inty Inty Intz Int;
l Ericssan-A Ericsson-B Ericsson-C Ericsson-D
Int, Int
Into Inte o 3

10.3.100.27

\ 1
N |__lCompany ______[Device/Node MACs __IDeviceips __________[INode Control IPs Node Data IPs
W ORBIT (SB10) 44:51:DB:00-15:XX:XX 10.3.0-15.XX/255.255.255.0 10.30.0.xx/255.255.252.0 ~  10.31.0.xx/255.255.252.0 ~ 10.100.0.xx/255.255.252.0 (??)

“Instrumentation Subnet”

DT-Cloud
BerlinLab
AT&TLabs
highstreet-lab
Ericson

10.3.X.X/255.255.0.0

ﬂ Nokia
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44:51:DB:16:XX: XX
44:51:DB:20:XX: XX
44:51:DB:24:XX: XX
44:51:DB:28:XX: XX
44:51:DB:32:XX:XX
44:51:DB:36:XX:XX

10.3.16.XX/255.255.252.0
10.3.20.XX/255.255.252.0
10.3.24.XX/255.255.252.0
10.3.28.XX/255.255.252.0
10.3.32.XX/255.255.252.0
10.3.36.XX/255.255.252.0

10.30.16.xx/255.255.252.0
10.30.20.xx/255.255.252.0
10.30.24.xx/255.255.252.0
10.30.28.xx/255.255.252.0
10.30.32.xx/255.255.252.0
10.30.36.xx/255.255.252.0

Jon /.

10.31.16.XX/255.255.252.0
10.31.20.XX/255.255.252.0
10.31.24.XX/255.255.252.0
10.31.28.XX/255.255.252.0
10.31.32.XX/255.255.252.0
10.31.36.XX/255.255.252.0




Next steps

Lessons learned (details within white paper)
ODL Geo-Cluster
ONAP Cluster

Evolution of ONF — ONAP — 5G community lab

Evolution of model (TR-532) + Ethernet PHY

Ongoing collaboration among open source project teams
PoC 5.0 items of interest, approximate date, etc.
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