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1. Generic Hardware + Software (Router®)

VSR Supported Applications
Avalable mow
’ VP enabied Securty Gatewasy LITP Network Server
e Route-Refecior (RK) (SeW) (IN%)
(s
N Network Address Broaddand Network
(\) A Smutstor (30 Transiaton (NAT) Gateway (3NG)
- Provider Edge Application Assurance
(#6) (AA) VSR Performance CEANTE* O Heading
EANTC Independent Test Results
Wireless LAN Gatewsy Route-Reflector o Late 2015 Light Readieg commissioned European « VSR as 2 BNG
oW Asplonset — Advanced Network Test Centre (EANTC) to test + 79 2Ghes throughput with 164 wbicren, 4Bk Aoty
Nokia's YNFs (VIR & OMG") ABL et ard ABR paicany
. 2018 - Early 2016 Nowu's .
Late MM':.“M“ VSR as a Route Reflector
© B2 1AM rovte upiates per secand
* Tested VSR as 2 PE, RR, BNG and AA device o Linedr scale/performance (same with 100 peers as with
* Single VSR tested with 8 x 10GE interfaces, @ single s
socket 18 cores CPU (£5-26993) * VIR performing Application Assurance
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1. Generic Hardware + Software (Radio )
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Basic Assumptions:
100MHz
8x4 MIMO (w/ 2 streams per uplink layer)
64 Antennas
TTl: Ims
Modulation: 256QAM
*3Gbps downlink from MAC layer
*1.5Gbps uplink to MAC layer

eCPRI Throughput (Gbps)

User/ Control/ User/ Control/ User/ Control/ User/ Control/ User/ Control/ User/  User/

Down Down Up Up Down Down Down Down Up Up Down Up
Split D Split Ip Split llp Split Iy Split E
(Option 6) (Option 7-3) (Option 7-2) (Option 7-2) (Option 8 - CPRI)
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1. Generic Hardware + Software (Radio®)

Low Layer FS ngh Layer FS
e (& BACKHALL

5G /J\iﬂﬁ39 vkRkrory
92T hL Ja—ay &’
BTS <Y 04%4 FIBBUZEELE 75,7747 el XEF Ethernet
Vv HRAHW
= R DU CIPRI
I:F' 9&%%"] DU/CU’&“i%’J LTa (/U) oY) ”ﬁ? Etherr?;t(eCPRl)
7ITF4T 27};7\'%3( N K SO AN
Vv FHHHW ’
SG 7 3 rb F‘ DUEl:F'FEﬁ%%I‘JE,‘](:EQE (@) (DU) Otherradfaless (CU)
BTS BEREACE LML T 7 o /S — 1 | 2 :
[RondT!) 7mElT FHTF4 T YT IEA L
T ;;mjm',‘/ K )
: - /
AirScale Bare metal RT L1 replaced by = 0 #PTadio access
WA local Edge DC RT VNF P Py —~ il

5G Cloud

BTS Ideal for Long Haul where Fiber/L2/L3 A Ll 279Kk
leased lines are used j:i;;'fj VTR A L / jmg’%”'f
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") 2BTS
All'in One

9 © 2018 Nokia NOKIA
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ORAN(Open Radio Access Network) Alliance

AT&T ASOCS Netsia

Deutsche Telekom Blue Danube,  Nokia o
NTT/DOCOMO Ciena Radisys / ORAN Alliance \
x R A N SK Telecom Cisco Samsung

Telstra Commscope Stanford University
Verizon Fujitsu Texas Instruments
AltioStar Intel University of Sydney
Amdocs Mavenir

Aricent NEC

China Mobile Research Institute
Huawei Technologies

ZTE Corporation
C' RAN Nokia Solutions and Networks System Technology (Beijing) Will continue to be an operator led initiative
AI I ia nce Datang Mobile
Intel Corporation . .
Broadcoﬁ1 Limited Xilinx Board made up of the 5 founding operators:
Wind River Systems AT&T, DT, China Mobile, Orange and NTT
RedHat Software (Beijing)
Spirent Communications Technology (Beijing) DOCOMO

Working group set-up New use cases

Governance settled _ New working groups operational
Completion of the first open The legal formation of the new entity completed Merger completed

front haul specification Updated By-law and IPR policy New interface spec. released PoC at MWC 2019

1Q/2018 2Q/2018 3Q/2018 4Q2018 1Q2019
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TIP(Telecom Infra Project)

11

Announced in MWC 2016
Sponsor members: FB, Intel,
Nokia, SKT, DTAG

Originally focus on connecting
the unconnected.

Telecom Infra Project, Inc.
(Delaware)

© 2018 Nokia

The Telecom Infra Project (TIP) is an innovation-focused
initiative driven by operators, infrastructure providers,

system integrators, and other technology companies that
aim to reimagine the traditional approach to building and
deploying telecom network infrastructure.

Progect Groups

Access Projects
Edge Computing
Power and Correctivity
Systerm ietegraton and Ste Optimizaton
OpenCelular -~ Wireless Access Platiorm Desgn
Schutions Integraton
OpenRAN
CrowdCell

vEAN Fronthayl

Backhayl Projects
Villmeter Wave immWave] Networks

Open Optical & Packet Transpon

Core & Management Projects
Arvihical Imeligence and Apglied Machine Leaming
End-10-End Network Sicing [E2E-NS

Pecple and Process

TIP Community Labs

TEAC




RAND A —T MEADEIE (2)
TIPMDRadio kA 7I@RXay FS U K
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Donald
012 345 6789

Leverburgh &

Last active: 01/03/2017

Tabost =

Last active: 01/03/2017 - 11:43:0

Local residents set up the Kuha base station using Completed Kuha Cloud 0SS Ul shows the
Ikea-like instructions installation base station status and assists the

local users.
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User Plane

User Plane User Plane

Virtual Network Processor Virtual Network Processor Virtual Network Processor

User Plane VNF User Plane VNF
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3. NFDC-plane/U-Plane%) i
U-Plane®EiRA%

Control Plane: CMG (Control Plane)

-
I
! Y Comictal Dlow
(SMF, PGW-C, SGW-C, : = - sl - State efficient control plane
combo SMF/PGW-C for N 5 antral Blane - Single IP address architecture
4G-5G IWK) : = Control Plane - Dynamic scale-in/out
(]
: © VM
I
e SO U U U R U
A 4 b N
User Plane: /
(UPF, PGW-U, SGW-U, Fmm e
combo UPF/PGW-U for I
4G-5G IWK) User Plane ' B e e T
Q
VNF VM : ;’ I lcor Plana llcor Plane
. o
. S User Plane User Plane
0
o VM Y
e
Single VM CMG Multi-VM CMG with LB Multi-VM CMG without LB 7750
- Scale: 4M PDU - Scale: 32M+ PDU - Scale: 32M+ PDU - Scale: 16M+ PDU
- Throughput: up to 120Gbps - Throughput: up to 960Gbps - Throughput: up to 960Gbps - Throughput: Multi terabit
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Access
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