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Copyright and Confidentiality

The contents of this document are proprietary and
confidential property of Nokia. This document is
provided subject to confidentiality obligations of the
applicable agreement(s).

This document is intended for use of Nokia's
customers and collaborators only for the purpose
for which this document is submitted by Nokia. No
part of this document may be reproduced or made
available to the public or to any third party in any
form or means without the prior written permission
of Nokia. This document is to be used by properly
trained professional personnel. Any use of the
contents in this document is limited strictly to the

use(s) specifically created in the applicable
agreement(s) under which the document is
submitted. The wuser of this document may

voluntarily provide suggestions, comments or other
feedback to Nokia in respect of the contents of this
document.
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Such Feedback may be used in Nokia products and
related specifications or other documentation.
Accordingly, if the user of this document gives Nokia
Feedback on the contents of this document, Nokia
may freely use, disclose, reproduce, license,
distribute and otherwise commercialize the
feedback in any Nokia product, technology, service,
specification or other documentation.

Nokia operates a policy of ongoing development.
Nokia reserves the right to make changes and
improvements to any of the products and/or
services described in this document or withdraw this
document at any time without prior notice.

The contents of this document are provided "as is".
Except as required by applicable law, no warranties
of any kind, either express or implied, including, but
not limited to, the implied warranties of
merchantability and fitness for a particular purpose,

are made in relation to the accuracy, reliability or
contents of this document. NOKIA SHALL NOT BE
RESPONSIBLE IN ANY EVENT FOR ERRORS IN THIS
DOCUMENT or for any loss of data or income or any
special, incidental, consequential, indirect or direct
damages howsoever caused, that might arise from
the use of this document or any contents of this
document.

This document and the product(s) it describes
are protected by copyright according to the
applicable laws.

Nokia is a registered trademark of Nokia
Corporation. Other product and company names
mentioned herein may be trademarks or trade
names of their respective owners.
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Foreword

The training materials handed out during this session are intended for training purposes only. The accompanying document is not a replacement for the official
system documentation, and is not meant for self-study. The official system documentation is the only licensed reference work for carrying out work in the field.

Declaration

| confirm that the software made available to me during the courses from the training class are for training and practice purposes, and will not be further copied
outside of the training. Furthermore | assure that no software will be copied on to the training PCs, without the explicit consent of the trainer. With my signature
on the attendance list, | confirm that | will adhere to both of the above requests.

Warnings

High voltages are present in certain parts of this equipment. Some parts can also have high operating temperatures. Non-observance of these conditions and the
safety instructions can result in personal injury or in equipment damage. Therefore only trained and qualified personnel may install and maintain the system.
Please ensure the necessary safety requirements are met and, by demonstrating a responsible attitude, play your part in avoiding accidents of any kind. Danger to
life and limb, life and well being or injuries that could result from actions adverse to safety are excluded from any liability on the part of Nokia.
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Welcome to SEP Training
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EACH MODULE

[ Q&A AFTER

COURSE
DESCRIPTION
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BE INVOLVED

{ ASK QUESTIONS }

(
YOU PLAY AN

| IMPORTANT ROLE

)
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Why Are You Here?

YOU play an important role in this project.

YOU can choose to be great at what you do.

* YOU have a leadership role.

* YOU can make a difference.
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WebEx Environment Reminders

« MUTE your phone lines.

* PARTICIPATE by asking questions.

« ENSURE you are qualified to be here.

« ASK questions if you don’t understand.

* WE ARE HERE FOR YOU!

© 2018 Nokia

NOKIA



Training Modules

Introduction to 5G

Evolution from 1G to 5G

Comparison of 1Gto 5G Technologies

Key Concepts & Features
* Architecture & Hardware & Software of 5G (Radio Units)
* Airscale Evolution

* 5G Commissioning & Integration Evolution and Options
e Review and Q&A

7 © 2018 Nokia NOKIA



© 2018 Nokia

Course Description

Course Name
Level

Target Group
Objectives:

Duration

Delivery Method

Max. Number of Participants
Prerequisite Courses
Underpinning Knowledge & Skills
What to Bring with You

Training Modules

Output

5G Technology Basics

Information Session. Level O

Personnel wanting to attend an additional Nokia5G project-specific training course
After the training, the participant will be able to:

e Understand 5G Technology Basics
* Understand Wireless Evolution
* Describe the Nokia Hardware and Software

* Understand Airscale Evolution

0.5 day

Theory/WebEx

20

N/A

Telecommunications knowledge. Basic personal computer skills
e Proof of valid PTID number and/or PTID badge

* Introduction to 5G

* Evolution from 1G to 5G

« Key Concepts & Features

* Architecture & Hardware & Software of 5G (5G Radio Units, Radio Units <>6Ghz)
» Airscale Evolution

* 5G Commissioning/ Integration Evolution and Options

* Review and Q&A

Upon successful completion participant should be prepared for a Nokia project-
specific technical 5G course

NOKIA
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INTRODUCTION TO 5G
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5G End-to-end Strategy

a6 END-TO-END STRATEGY

Intel® Architecture, FPGAs, Software, Security

Core Network Access Network Wireless Technology Smart Devices

—
MM WAVE LTE _

"|I'|I|Il- 3 E]

WiFl

Accelerate transition to fully Deliver solutions for Performance-oriented clients across
virtualized networks RAN and Network Edge multiple market segments
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What is 5G?

« 5G Wireless: 5t generation wireless
technology

« Complete wireless communication
with almost no limitations

 Can be called REAL wireless world
« Has incredible transmission speed
o Still in trials

11 © 2018 Nokia NOKIA



What Does it Offer?

Not an evolution
of 4G,
but a full new mobile
system Connecting
everyone

« Worldwide cellular phones

» Extraordinary data capabilities
* High connectivity | s
» More power & features in hand held phones 5G

Connecting

« Large phone memory objects
* More dialing speed '
* More clarity in audio & video
« Expected speed up to 1 Gbps i friendly s

devices

Environmentally

12 ©2018 Nokia NOKIA
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THE EVOLUTION OF 1GTO 5G TECHNOLOGIES
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Evolution of 1G to 5G Speeds

14 © 2018 Nokia

168

1980s

2.4 Kb/s

26 3

1990

64 Kb/s

36 C23
2003

2 Mb/s

46 5

2009

100 Mb/s
®

56 e

2020

More than
1 Gb/s

g X XK P
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1G to 5G Comparison

Deployment 1970/1984 1980/1999 1990/2002 2000/2010 2014/2015
Bandwidth 2kbps 14-64kbps 2mbps 200mbps >1gbps
Technology Analog cellular Digital cellular Broadband width/CDMA  Unified IP & seamless
/IP technology combo of 4G+FWWWW
LAN/WAN/WLAN/PAN
Mobile telephony Digital voice, short Integrated high quality Dynamic information Dynamic information
messaging audio, video & data access, variable access, variable devices

devices with Al capabilities

Multiplexing FDMA TDMA/CDMA CDMA CDMA CDMA
Circuit Circuit/circuit for Packet except for air All packet All packet
access network, air interface
interface
Core network PSTN PSTN Packet network Internet Internet
Horizontal Horizontal Horizontal Horizontal & Vertical Horizontal & Vertical

16 © 2018 Nokia NOKIA
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5G KEY CONCEPTS & FEATURES
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5G Key Concepts & Features

18

Real wireless world with no more limitations with access & zone issues

Wearable devices

IPv6, where a visiting care of mobile IP address is assigned according to location & connected network
One unified global standard

Smart radio

The user can simultaneously be connected with several wireless access technology

Multiple concurrent data transfer path

300 MHz ; 300 GHz
LTE-A/ : O e ——
Inter-vehicular and Vehicle- e SP: Multistream/Multiflow

Carrier Aggregation

to-road communication

E/Dual Connectivity

_____

Device-to-Device

) ] Communication mmWave and Terahertz

Massive ma<.:hm.e type Communication
communication

© 2018 Nokia NOKIA



MASSIVE MIMO

5 G S MULTI-USER MIMO
PLUG-INS RAN VIRTUALIZATION

5G Key Concepts & Features

 High resolution for crazy cell phone users

.. . LATENCY REDUCTION
* Bi-directional large BW

. INTELLIGENT CONNECTIVITY
* Less traffic >

» >1Gbps connectivity speed

» Enhanced & available connectivity just about the world

+ Uploading & Downloading speed of 5G touching the peak (up to 1 Gbps)
» Better & fast solution

» High quality service based on policy to avoid error

 Support virtual private networks

» More attractive & effective

* Provides subscriber supervision tools for fast action

19 © 2018 Nokia NOKIA



Advantages of 5G

Data BW of 1 Gbps or higher

Globally accessible

Dynamic information access

Available at low cost

Application of 5G

Diverse Spectrum

56"

Licensed, Shared Licensed, &
Unlicensed spectrum

Spectrum bands below 1 GHz,
1GH to 6 GHz, & above 6 GHz

FDD, TDD, Half Duplex

Device-to-device, mesh, relay
network topologies

» Wearable devices with Al (Artificial Intelligence) capabilities

 Pervasive (Global) networks

« Media independent handover

» Radio resource management

» VolIP (Voice over IP) enabled devices

 With 6t sense technology

20 © 2018 Nokia

Diverse Deployments

Interaction
Human - 10T

Critical
Control of
Remote
Devices

Media
Everywhere

Diverse Services & Devices

From Multi-Gpbs to
10s of bits per second

Efficient multiplexing of low
latency and nominal traffic

High user mobility to no
mobility at all

From wide area to enterprise /
residential deployments

Broadband
Experience
Everywhere,
Anytime.

Smart

N .
Vehicles,
; ﬁnnn Transport &

Infrastructure

NOKIA



5G Performance Aspects
mmWave and cmWave propagation characteristics

Higher bands bring propagation challenges in 5G

*Atmospheric lossess (Free space loss)

*Additional losses to be considered (rain,
vegetation)

*Penetration loss (material dependent)
tends to increase with frequency

*Body/head blockage

P

Larger antenna arrays - Massive MIMO

RF based beamforming
Directional antennas on UE side

Dedicated indoor installations

21 © 2018 Nokia

Diffraction and reflection loss increases
with frequency

*Diffuse scattering will be more
pronounced at higher frequencies

*Huge differences in
propagation and fading
characteristics owing to
width of any single carrier
(100 MHz)

*MU-MIMO/massive MIMO
needs to capture spatial
correlation of channel

OF INCIDENCE | % ANGLE OF REFLECTANCE
j o t
=

i
&
&

e H"""”‘\/”‘ CTEoR
kA

New channel models are developed for 5G needs:

e 3GPP Urban Micro (UMi), Urban Macro (Uma),
Indoor Hotspot (InH)

* ITU-RM.2135

NOKIA



5G Features

@
a
Millimeter Small Cell Massive Beamforming Full Duplex
Waves MIMO

22 ©2018 Nokia NOKIA



Millimeter Wave Radio

Nokia Smart Antenna Radio
Installed at the Smart Antenna Cell Site

AEUA - Smart Antenna Radio
5 ] AC powered Radio & Antenna
i :

.ﬂ » \
3._5 | 2-4 V;" pole
¥

i & HE sin

b 2

sl £ R e
s !
< | d

y t :

g} 0-15° AMPE - Pole
e tilt mountingkit

»

656"

12"
|4 FOCZ - QSFP+, Single-mode (for
{. | CPRIfiberconnectionto Smart

U Antenna BBU, 2dual LCs, 4 fibers)

AﬂP‘F-Pgmr Ny ACPB -Fibercable seal
connector plug ; covering QSFP+
for AC cable ‘
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Small Cell Concept

Image Sensor
Colisicn Determination ECU
Smart Driving <] = Vo
- | T ¥ |

s ‘ —

; Pre-Crash Seatbelt ‘ L £

‘ Virtual Reality
Pre-Crash Brakes

Pre-Crash Brake Assist

NOKIA



Small Cells

Small cells can be used to provide in-building and outdoor wireless service. Mobile operators use them to
extend their service coverage and/or increase network capacity.

24  ©2018 Nokia NOKIA



Massive MIMO

Massive multiple-input, multiple-output, or massive MIMO, is an extension of MIMO, which
essentially groups together antennas at the transmitter and receiver to provide better
throughput and better spectrum efficiency.

I
i
\

-

@ Small cell
~
~ Ty

-~y ___--

NOKIA
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Beamforming

To improve performance, we deploy a 5G system at 15GHz with T00MHz TDD, using massive beamforming
with an antenna with 200 elements. ... The system is designed to enable very flexible UE beamforming, and
implements an ultra-lean design of its control

n
Standard antenna With beamforming D 8 @
.
T v E Easyto do ﬁi_—_’;,// E D m__,
Hard to do )
- - O _

Even harderto do

26  © 2018 Nokia NOKIA



Beamforming — Downlink and uplink

The TDD transmission mode means that there could be DL or UL frames at the same carrier
frequency. The DL and, respectively, UL scheduler will choose the beam direction that will be used
during the incoming TTI, according to the frame type (direction)

28  © 2018 Nokia NOKIA



5G New Radio

Beamforming - common channels coverage

29

© 2018 Nokia

The continuous coverage of the cell area is not
there any more. The problem is: how to
provide common control channels. These
channels need to be heard by all UEs in the
coverage area of the given cell.

The answer is: sweeping. At predefined
amounts of time, the same information is
being sent sequentially across al beams (e.g.
MIB) - think about a lighthouse for a real-world
reference.

NOKIA



Full Duplex

Full-duplex data transmission means that data can be transmitted in both directions on a signal carrier at
the same time. For example, on a local area network with a technology that has full-duplex transmission,
one workstation can be sending data on the line while another workstation is receiving data.

For example, a telephone is a full-duplex device because both parties can talk at once. In contrast, a
walkie-talkie is a half-duplex device because only one party can transmit at a time.

TIME-DIVISION ~ FREQUENCY-DIVISION FU%l

DUPLEX DUPLEX DUPLEX
@ @ (@)

\ \ws WIRELESS CAPACITY
FREQUENCY BAND

I
L

NOKIA
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Video

Let’s watch a short video on the 5G features

31 ©2018 Nokia NOKIA


https://www.youtube.com/watch?v=GEx_d0SjvS0&t=8s

NOKIA

5G NB Architecture and Hardware Components

(6

]
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5@G Basic Architecture

e

Application Layer

Application(Service)

]
|

| Presentation layer
|

: Session Layer

|

Open Transport Protocol

Internet
Transport Layver

("' "’D Wireless
R P —
AN Cloud |
. Network
BS 2

I
|
|
®) spiit | Cloud Upper network layer
|
|
|

Network Layer
Lower network layer

Datalink Laver
Open Wireless Architecture

Physical Layer

33 © 2018 Nokia NOKIA



Open Wireless Architecture (OWA)

« OSllayer 1 & OSl layer 2 define the wireless technology

» For these two layers the 5G mobile network is likely to be based on

Open Wireless Architecture (OWA)
* Physical layer + Data link layer = OWA

Network Layer

 All mobile networks will use mobile IP

* Each mobile terminal will be FA (Foreign Agent)

» A gNB can be attached to several mobiles or wireless
networks at the same time

* The fixed IPv6 will be implemented in the mobile phones

» Separation of network layer into two sub-layers:
(i) Lower network layer (for each interface)
(ii) Upper network layer (for the mobile terminal)

34 © 2018 Nokia

Optimized Wireless Transmissions

Mobile Cloud

vi.0

WLAN - WPAN - BWA - Cellular

APPLICATION LAYER

APPLICATIONS of SERVICE

PRESENTATION LAYER
SESSION LAYER
OPEN TRANSPORT PROTOCOL
TRANSPORT LAYER
NETWORK LAYER UPPER NETWORK LAYER
LOWER NETWORK LAYER

DATA LINK LAYER

OPEN WIRELESS
PHYSICAL LAYER ARE CIVRE

OSI stack 5G network stack



Open Transport Protocol (OTP)

» Wireless network differs from wired network regarding the transport layer
 Inall TCP versions the assumption is that lost segments are due to network congestion
* In wireless, the loss is due to higher bit error ratio in the radio interface

* 5G mobile terminals have transport layer that is able to be downloaded & installed - Open Transport
Protocol (OTP)

* Transport layer + Session layer = OTP

Application (Service) Layer

» Provides intelligent QoS (Quality of Service) management over variety of networks

» Provides possibility for service quality testing & storage of measurement information in information
database in the mobile terminal

* Select the best wireless connection for given services
* QoS parameters, such as, delay, losses, BW, reliability, will be stored in DB of 5G mobile

* Presentation layer + Application layer = Application

35  © 2018 Nokia NOKIA



5G18A End to End Network Architecture

SWix
OSS/LCM .E

> Docn EBE.
7] LTE k ) 0

~ el sebi 56a :

/ % . oS~ e CMM VNF [EITEEEELELR g .......
Data Mobility — e, : ““»"
With Dual AirScales : o1 .

Connectivity

: F1-C/FT1-U
4G
N EB ii ‘ml.. : 56/
i m . CPRI9.8 27 [2T0WBX] .., X E
UE/Prlsma ..:,’ ............ ‘|- .
I-CFI-U  FI-CFT-U gy —
4G, 5G @

L

gNB-DU ElEHCY

Radio Units RAN HW Cloud Platform Central Core
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HW Products Realizing Physical Entities of 5G gNB
oNB-DU

RF unit
AirScale System Module

CPRI

AirScale System Module
ASIK+ABIL

ABIL
L1

5G
ASIK °

d
+ Adaptive antenna
* RF processing

L2 (MAC/RLC)
Transport
O&M Agent

Low Latency Fronthaul Fil

NCIR - Nokia Cloud Infrastructure for Real
Time applications

gNB-CU

NCIR

AirFrame HW

VNF
L2 PDCP
L3 Control Plane

Transport
Central O&M

Backhaul

High Latency Fronthaul/

Midhaul

37 © 2018 Nokia
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5G18A All in One Cloud BTS Cabling

1GE
S —— 10 GE
—_— CPRI

S core

Backhaul , 5G BTS OAM:

NCIR N

Fronthauf

Fronthaul a

oy

[
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BTS Architecture Evolution From Traditional to Cloud BTS in LTE

BTS
All BTS System Module functions are co-located

* RF processing

Radio

Module OOO :

CPRI Low Latency

Fronthaul

L1 PHY

L2 MAC, RLC, PDCP
L3 Control Plane
Transport

O&M

System
Module

Ethernet
P

Backhaul

Core network

39 © 2018 Nokia

Cloud BTS
BTS functions split

Radio

Module OO

* RF processing

CPRI Low Latency

Fronthaul

1) Distributed Unit DU
L1 PHY
Dedicated L2 Real Time
HW * Transport

2) Central Unit CU

Ethernet High Latency .
L2 non Real Time

IP Fronthaul
GPP HW "

AirFrame HW in NCIR

Backhaul

L3 Control Plane
Transport
O&M

Ethernet
P

Core network

) GPP - General Purpose Hardware

NOKIA



Physical Entities Used to Deploy gNB Functionality in 5G18A

Radio Unit
(RF part of gNB-DU)

Radio Access Unit o)

(gNB-DU excluding RF part) Radio Access Cloud Backhaul
(gNB-Central Unit CU)

Radio Unit
(RF part of gNB-DU)

. Up to 128
° 10GE

Radio Unit
(RF part of gNB-DU) Radio Access Unit  gNB s deployed as Cloud BTS

(gNB-DU excluding RF part) 5G18A BTS operates in non-Stand Alone (NSA) mode
based on 3GPP NR non-standalone option 3X (see
more in NEI 5G18A Essentials)
Hence eNB (LTE) is mandatory for 5G18A BTS
eNB takes care of Control Plane handling
Note: Transport interfaces deployed between
physical entities are described in dedicated NEI
materials

Radio Unit
(RF part of gNB-DU)

(*) Ethernet CPRI planned for 5G19 release for connecting ethernet radios to AirScale

40  © 2018 Nokia NOKIA


https://webnei.emea.nsn-net.net/#/webnei/5a6914666a67a900121799f1/29

(*) Ethernet CPRI planned for 5G19 release

HW Products Realizing Physical Entities of 5G BTS in 5GT18A ek ok cloinfasiructure for oo

Time applications

AirSCale MAA (RU) AirScale System Module (RAU) NCIR (RAC) MAA-Massive MIMO Adaptive Antenna
(RF part of gNB-DU) (gNB-DU excl. RF part) (gNB-CU)
v 5 | |
e £ ! ! @
®© o w | |
=< 2 ! CPRI* !
+ o = 1 1
U O .
—8 - 8 ! ]
o £° | |
g : ; NCIR
! AirScale System Module !
! ASIK+ABIL ! ToR AirFrame HW
i i switch
5 | Real Time Baseband | Non-Real Time Baseband
= Adaptive antenna | L1 ! L2
E RF processing | L2 | L3 Control Plane
7 | L3 Control Plane Real Time (see Notes) | Transport
! Transport ! Central O&M
! O&M Agent !
>~ 1 1
g Number of cells | Average cell throughput
TS Cell TX/RX antennas | Number of cells
% = SU/MU-MIMO | Number of Active Users
S} gNB-DU Peak L1 Throughput ! Number of Control Plane events per second
S
wn
F1
 Low Latency Fronthaul  High Latency Fronthaul < Backhaul >

F1- 3GPP based interface for gNB-DU<->gNB-CU connection

41 ©2018 Nokia NOKIA



Multiple BTS Product Variants With Common SW and Supporting New Interfaces

an—Real Non-Real Non-Real Real Time

Time Time Time enabled

Baseband Baseband Baseband Edge
Cloud

Real Time 2 ] Real Time

Baseband Baseband Real Time

Baseband

o v RF

: o RE RF Adaptive
Adaptive Adaptive Adaptive antenna
antenna antenna antenna

Scalability for high
performance HetNets

NSA - Non StandAlone mode, SA - StandAlone mode
42 ©2018 Nokia NOKIA




Next Generation NodeB (gNB)

» 3GPP defines gNB functionality:
+ gNB >

*  Alogical NG-RAN node providing NR user plane and control plane protocol terminations
towards the UE (source 3GPP TS 38.300), gNB is divided into following logical entities:

* gNB-CU (CU - Central Unit) >

*  Alogical node hosting RRC, SDAP and PDCP protocols, and which controls the operation of
one or more gNB-DUs

*  The gNB-CU also terminates F1 interface connected with the gNB-DU (source 3GPP TS
38.401)

« gNB-DU (DU - Distributed Unit) >

* Alogical node hosting RLC, MAC and PHY layers, and its operation, that is partly controlled
by gNB-CU

*  One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU

*  The gNB-DU terminates F1 interface connected with the gNB-CU (source 3GPP TS 38.401)

F1-> 3GPP based interface for gNB-DU<->gNB-CU connection
NG-RAN > Next Generation Radio Access Network
NR > New Radio

43 ©2018 Nokia NOKIA



Nokia HW Building Blocks

A

Logical Physical Product Name
Entities Entities

I:
;a AirScale MAA*
»

(*) AirScale MAA - AirScale Massive MIMO Adaptive Antenna

© 2018 Nokia
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Nokia 5G18A Release
Scope of 5G18A release

45

3.7 GHz RU
(band 43)
3GPP AEQD

3.5 GHz RU
(band 42)
3GPP AEQA

39 GHz RU
3GPP AEWA

28 GHz RU
3GPP AEUA

© 2018 Nokia

gNB DU

ABIL
ABIL

ASIK

gNB CU

CPRI 9.8Gbps

Rel-15 X2

NetAct 18A
SP1812

AirFrame

NCIR

5G
VNF

LTE eNB

FD-LTE18A/18SP
TD-LTE18A/18SP

CBAM 18.5

SGW (CMR R.10)

MME (CMM

LTE4088 “LTE-NR Dual Connectivity Option 3X”
LTE4193 “Dynamic trigger for LTE-NR DC Option 3X”
LTE4087 “X2 Interface with NR gNB”

LTE4080 ,3GPP ASN.1 Rel15”

NOKIA



Nokia 5G18A Release
AirScale 5G modules in 5G18A

* AirScale SM Indoor consist of
e 1 AirScale Subrack AMIA ABIL
* Common with 2G/3G/4G
* 8Slots
* 1..4  AirScale Capacity ABIL
* Capacity Unit
* 8x 100MHz MIMO layers depending on configurations
* 2x QSFP+: 8x9.8 Gbps for CPRI fronthaul
e 1.2 AirScale Common ASIK
e Common Unit
* 2x SFP10: for Backhaul interface
* Sync IN and OUT, External Alarms and Controls, LMT
* DC 48 Vinput
* Installation options: 19 inch, pole and wall, outdoor cabinet
* Dimensions 19”3 U: H128 xW 447 x D 400 [mm]
* Weight: 10.1 kg minimum 23.5 kg maximum

LN

rop,
*re
re,
.

rrrrrrr

"~
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Technical Details |
Beamforming s Beamforming

|E
. . ki
5G18A Radio Units .
.
L. |
| 5GC0O00515 : 5GC000514
1] AEUA 28GHz Radio Unit . AEWA 39GHz Radio Unit
5GC000562 . 5GC000664

AEQA 3.5GHz Radio Unit . AEQD 3.7GHz Radio Unit

+ UL/DL 2x2 SU-MIMO
+ DL: 4x4 SU-MIMO / UL: 2x2 SU-MIMO
* 16DL MU-MIMO

3.5GHz| |3.7GHz 28 GHz | |39 GHz

400 MHz 3 GHz 6 GHz 10 GHz 30 GHz 90 GHz
cmWave mmWave
< continuous coverage, high mobility and reliability, interference limitation higher capacity and massive throughput, noise limitation >
Carrier BW —— n* 20MHz n* 100 MHz 1-2GHz
Duplexing FDD* TDD
Cell size Macro . Small ... Ultra small .3:3
ove %

* - not supportedin 5G18A
47 © 2018 Nokia
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Nokia 5G18A Release

RAP configuration and capacity figures - FR1

48

+ gNB configuration and capacity highlights:

One sector
Up to 2x 1T00MHz cells per sector

Up to 1 UE 2x2 MIMO (DL) is scheduled per
slot per cell
(1_beam/2_polarizations_per_beam UE), or

Up to 1 UE 4x4 7 MIMO (DL) is scheduled
per slot per cell
(2_beams/2_polarizations_per_beam per
every UE)

1 CA UE with 2CC can be scheduled per slot

© 2018 Nokia

Sector/cell
coverage

o
UE RU

ccr ccz

e

Gen.
Radio

Figure: gNB max configuration: 1 sector/2 cells/2 frequency
layers
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Nokia 5G18A Release
RAP configuration and capacity - FR2

ector/ce -
gNB configuration and capacity highlights: SCO\t/er;ge”

ccr o cez CC3 CC4 CC5 CCo CCc7  Ccs8

One sector

Up to 8x T00MHz cells per sector
Up to 8 CC CA
Up to one UE 2x2 MIMO is scheduled per

slot per cell (1 beam/2 polarizations per
UE)

Up to 8 UEs 2x2 MIMO is scheduled per
slot, each user in separate cell

1 CA UE with 8CC can be scheduled per
slot Figure: gNB max configuration: 1 sector/8 cells/8 frequency
layers

r
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5G Radio Access Cloud
gNB-CU

50

In 5G18A RAC (physical entity) maps 1:1 to 3GPP
defined logical entity gNB-CU

gNB-CU is a Virtual Network Function (VNF) of gNB

VNF is implemented in cloud environment in Data Center
Solution with Nokia Cloud Infrastructure for Real-Time
application (NCIR)

One gNB-CU is processing traffic from multiple gNB-DU

gNB-CU is processing Non-Real Time (NRT) part of traffic
and Control Plane L3 in AirFrame Compute Nodes

Number of AirFrame Compute Nodes needed per gNB-
CU depends on gNB traffic requirement and on NCIR
capacity

© 2018 Nokia

AirFrame

Compute
Nodes:

L2 NRT, L3

AR R RN

517
gNB-

cu

NCIR
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5G Radio Access Cloud

gNB-CU Capacity Highlights in 5G18A

» gNB-CU VNF capacity and connectivity limits are as follows:

51

gNB-CU VNF capacity "
# Active UEs 2 50000

# DRBs 50000

# C-Plane events/sec ¥ 1573
Throughput DL + UL ®

1) Design targets for 5G18A

150 Gbps

gNB-CU connectivity "

# gNB-DU 128
# cells 1024
# X2 interfaces 128
#S1 interfaces 1
# OAM/NetAct interfaces 1
# F1 interfaces 128

2l Assuming 500 Active UEs per gNB-DU, 128 gNB-DUs and accounting for

multiplexing gain

31 One DRB per Active UE is supported

4l eMBB traffic profile requirement

5 Maximal throughput DL + UL depends on RU/gNB-DU configuration.
150Gbps is assumed for satisfying 128 gNB-DUs with MU-MIMO and

accounting for multiplexing gain

© 2018 Nokia

gNB-
DU

F7-3GPP specified High Latency Fronthaul

gNB-
DU

.. 728 gNB-DUs

AirFrame
Compute
Node: L2
NRT, L3
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5G Radio Access Unit
AirScale System Module in 5G18A

* In5G18A gNB-DU is deployed using AirScale System Module e AirScale SM Indoor consist of

*  1x AirScale Subrack AMIA (the same AMIA as in 2G/3G/4G)

e Casing

and AirScale Capacity plug-in units
* AirScale Common ASIK (1...2 per AMIA)
*  Multiple installation options:

¢ Dimensions:

e 19"3U:H128 xW 447 x D 400 [mm]
*  Weight:

* 10.1 kg minimum 23.5 kg maximum
* Ingress protection

e IP20
*  Operational temperature range

. -5°Cto 55°C

5GC000623 AirScale Subrack AMIA. prodCode: 473098A
5GC000275 AirScale Common ASIK. prodCode: 474021A
5GC000276 AirScale Capacity ABIL. prodCode: 474020A

gNB-DU in 5G18A:
* Minimal configuration: 1x ASIK + 1 ABIL

* See AirScale SM HW items compatibility matrix in Deployment + Maximal configuration: 1x ASIK + 2 ABIL
Aspects chapter

52 © 2018 Nokia

* 8 slots for plug-in units (5G18A: max 6 slots are used)
* Backplane for high bandwidth inter-connect between AirScale Common

* Fans with changeable airflow direction
e AirScale Capacity ABIL (in 5G18A: 1...2 per ASIK)

*  19inch rack, pole and wall, inside Outdoor Enclosure

NOKIA



5G000276 AirScale Capacity ABIL

5G Radio Access Unit
ABIL - Capacity Indoor Plug in Unit

> — 5

_ //7/ e 5G18A ABIL capacity vs. frequency band and MIMO mode:
. g’u : % s 5 ‘//.‘
ad S

22 N ;-, >6GHz 2x2 Single User (SU) -MIMO
T T #cells 2x2 MIMO #ABIL per gNB-DU Peak L1 t-put
S-RF1 | Q-RF1 1-4 1 2.5 Gbps

S-RF2 q-rr2 5-8 2 5 Gbps

<6GHz 2x2 or 4xN" DL SU-MIMO
#cells 4xN DL MIMO 2x2 UL MIMO #ABIL per gNB-DU  Peak L1 t-put

ABIL functions:
* L1+ L2 RT processing in gNB-DU

2.5 Gbps

« RFinterfaces to RU. Up to 2x 3" generation radios . ,
1 5GC000605 DL SU adaptive 4x4 MIMO

Port # Physical I/F — — Usage e <6GHz Multi User (MU)-MIMO 16DL 2UL. Up to 4 simultaneous UEs
ow Latency Fronthaul connection to Radio Unit. -
Q-rF |2 SZSgPJr/QSF Remark: Only QSFP+ (4x CPRI 9.8 Gbps per each port) 4xN DL MIMO or 8 simultaneous UEs 2x2 DL MIMO
available in 5G18A #cells 4xN DL MIMO 2x2 UL MIMO #ABIL per gNB-DU  Peak L1 t-put
Low Latency Fronthaul connection to Radio Unit.
S-RF [2 [SFP+/SFP28 Egr:;rk: eCPRI 10/25 GE per each port available in e & 170 U i DL

LEDs |5 |- Visual indication of status

ABIL ProdCode: 474020A
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5G000275 AirScale Common ASIK

5G Radio Access Unit
ASIK - Common Indoor Plug in Unit

ASIK functions:

L2 non-Real Time processing, L3
Transport interfacing (Ethernet)

Local O&M
Synchronization
Power feed

SouT EIF-2
Port # Physical I/F Usage
Supports 1GE, 10GE and 25GE per port. Support for SyncE and
IEEE15888
EIF 2 |[SFP28 5G18A: 10GE per port. High Latency Fronthaul interface to gNB-CU
(F1)

5G19: 25GE per port. Also as backhaul Interface in Classical gNB
System Extension Interface 4x10 GE (for System Module chaining,
planned in future)

SEI 1 |QSFP+

DC-IN |1 |DCterminal |48V DC Input

EAC 1 |HDMI External alarm & control, 6 alarms, 6 alarms/ctrls (available in 5G19)
SIN 1 |HDMI Synchronization input, GNSS interface

SOUT (1 [HDMI Synchronization output

LMP 1 |RJ-45 Local management port, 1G Ethernet

LEDs |7 Visual indication of status

RESET |1 Plug-in unit RESET

ASIK ProdCode: 474021A

54  © 2018 Nokia NOKIA



5G Radio Access Unit
5G18A Deployment Cases

5G18A release supports three deployment cases:

1) Above 6 GHz 2x2 MIMO (analog beamforming)*

2) Below 6 GHz Single User MIMO (digital beamforming)*
3) Below 6 GHz Multi User MIMO (digital beamforming)*

On following slides gNB-DU capacity is discussed separately for those 3 deployment
cases

(*) Note:
Within 5G18A release there are strictly defined RAP configuration families to support each of the deployment

cases mentioned above (5g pid11, 5g pid12, 5g_pid13)

RAP configuration families are distinguished with RAP profiles: (details are
provided in Supported RAP configurations chapter)
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5G Radio Access Unit
RAP Configurations = Carrier / Sector Definitions

* The set of cells on different

carrier frequencies using the

EX?%BEF\A{—W analog beamforming configuration: same physical antennas and the
’ ' ’ same beam forming hardware.
* 4 Carrier Components (100 MHz BW) - 4 Cells

The cell has a single physical-layer cell
Carrier Components = Cell identity and a single global cell ID
The cell is mapped to one component carrier

c CCl_CC2  CC3 CC4 > 100MHz Each Cell belongs to a sector
o
2 - Sector
| -
B
é Ry + Single Entity of a directed Signal from Beamforming capable
CC1 CC2  CC3 CC4 - 100MHz Antenna
Carrier Components = Cell * In Analog Beamforming Single Beam is Generated per antenna

array for each polarization, in Digital Beamforming the Antenna
Array can be split to smaller entities resulting in multiple Beams
(Directed TRX signals)

© 2018 Nokia NOKIA
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\

FEEEew

5G Radio Units | . e
i i ] Beamformin
Introduction - .

5G18A Radio Units

e

5GC000515 i 5GC000514

1]“ AEUA 28GHz Radio Unit . AEWA 39GHz Radio Unit
I e Y 1" I
5GC000562 ‘ 5GC000664

AEQA 3.5GHz Radio Unit . AEQD 3.7GHz Radio Unit

+ UL/DL 2x2 SU-MIMO
+ DL: 4x4 SU-MIMO / UL: 2x2 SU-MIMO
» 16UL/16DL MU-MIMO

3.5GHz| |3.7GHz 28 GHz | |39 GHz

400 MHz 3 GHz 6 GHz 10 GHz 30 GHz 90 GHz
cmWave mmWave
< continuous coverage, high mobility and reliability, interference limitation higher capacity and massive throughput, noise limitation >
Carrier BW —— n* 20MHz n* 100 MHz 1-2GHz
Duplexing FDD* TDD
Cell size Macro . Small ... Ultra small .3:3
ove %

* - not supportedin 5G18A
58 © 2018 Nokia
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2 x (16x16) RFIC phased array antenna panel (1xH-pol and 1xV-pol)

5G Radio Units AEUA 28GHz
Individual

Front View : chip

5G18A Antenna System Solution " S HHH
"""" HHH

AEQA 3.5GHz 8x12 phased array panel (AEQD 3.7GHz 8x8 array panel) ;gg::r?t”s? EEEEEE
0

PAs, phase

and gain
controller

V-pol 16x16 RFIC panel

AEWA 39GHz

8 or 12 rows

8 columns

Radiator +45°

000 Digital Beamforming "/, Analog Beamforming

2x2 MIMO

MU-MIMO, SU-MIMO



5G Radio Units Example Beam Pattern (H-pol/V-pol)

Horizontal Steering Range
-60°

+60°

- +11.25°

Radiation characteristic overview SN PP PP 5
ol = 100Ms ALttt

8x100MHz = 8 Cells +60°

| +44444444 4444 a00E
\ 444444444444+ a0

-

RFIC
Antenna
Panel
V-Pol
TX1

e e mm mm Em mm Em Em o Em o Em Em e e o e e
- ~
o
==
==

V-Pol \ : 2 beams (H&V) are
/ | transmitted at the same time

RFIC
Antenna
Panel
H-Pol
TX2

5G Terminal

Sector Width 120°
(8dB Power Beam Width)*

- Cell8 & 2x2 MIMO
60 ©20178 Nokia * - Sector Width 90° for 3dB HPBW . NOKIA
"\ Analog Beamforming



5G Radio Units

Radiation characteristic overview
1Cell = 1T00MHz

lllustrative
Pictures

XYd1¥9 3npow 44

L

Phased
Array
Antenna
Panel
X-Pol
64TRX

-60°

Sector Width 120°
(8dB Power Beam Width)*
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* - Sector Width 90° for 3dB HPBW

1
|
: Multiple beams (\- 45° ~+45°)
| are transmitted at the same
1 time
|
|
\
\
\
\ Phased Array e
N X-Pol : ’
0° \l 64TRX
/ | §

SR A A

\ 5G Terminal

% SU-MIMO, MU-MIMO

. . NOKIA
000 Digital Beamforming
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5G Radio Units
General Description oo
5GC000515 AEUA AirScale MAA 2T2R 512AE 28 GHz 8 W

5GC000514 AEWA AirScale MAA 2T2R 512AE 39 GHz 8 W

26.50+29.5 GHz (AEUA)

75 & Operating bandwidth: 38.60+40.0 GHz (AEWA)
Number of TX/RX paths: 2Tx/2Rx (2x2 MIMO)
Carrier configuration: 800 MHz (1+8 x 50 MHz / 100 MHz)
Max supported modulation schemes: 64 QAM
Antenna type: 16x16 Phased array (RFIC)
Optical ports: 2 x QSFP+ CPRI 9.8 Gbps rate
Supply Voltage / Connector type: AC (100-250 V) / BTS Amphe OBTSAC
i Power consumption (maximum): <380 W, <550 W (with active cooling)
Ty Operational temperature range: -40°Cto 55°C
Radio Unit without optional fan unit Natural convection cooling or active cooling with AFMA AirScale Fan MAA unit
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5G Radio Units
RF Specification

5GCO000515 AEUA AirScale MAA 2T2R 512AE 28 GHz 8 W

i

) &
- sl
L

Radio Unit without optional fan unit

64 © 2018 Nokia

Preliminary
BEIE]

without fan with optional fan
Frequency band: 26.5+29.5 GHz 26.5+29.5 GHz
Instantaneous bandwidth: 800 MHz 800 MHz
Nominal total output Tx RF power: 28 dBm 31 dBm

Antenna type:

Nominal antenna gain in boresight:

Total/Peak EIRP:
Horizontal beam width:

Vertical beam width:
Horizontal steering angle:

Vertical steering angle:

Vertical/Horizontal plane
orientation:

16x16 Phased array
26 dBi

54 dBm / 64 dBm
6.5° (boresight)

8.6° (boresight)

+45° (3 dB)
+60° (6 dB)

+25°(3 dB)

H and V polarization

16x16 Phased array
29 dBi

60 dBm / 70 dBm
6.5° (boresight)

4.3° (boresight)

+45° (3 dB)
+60° (6 dB)

+25°(3 dB)

H and V polarization

NJ\s Analog Beamforming

NOKIA



5G Radio Units
RF Specification

5GC000514 AEWA AirScale MAA 2T2R 512AE 39 GHz 8 W

i

) &
- sl
L

Radio Unit without optional fan unit
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Preliminary
BEIE]

without fan with optional fan
Frequency band: 38.6+40.0 GHz 38.6+40.0 GHz
Instantaneous bandwidth: 800 MHz 800 MHz
Nominal total output Tx RF power: 25 dBm 28 dBm

Antenna type:

Nominal antenna gain in boresight:

Total/Peak EIRP:
Horizontal beam width:

Vertical beam width:
Horizontal steering angle:

Vertical steering angle:

Vertical/Horizontal plane
orientation:

16x16 Phased array
26 dBi

51dBm /61 dBm
6.5° (boresight)

8.6° (boresight)

+45° (3 dB)
+60° (6 dB)

+30° (3 dB)

H and V polarization

16x16 Phased array
29 dBi

57 dBm /67 dBm
6.5° (boresight)

4.3° (boresight)

+45° (3 dB)
+60° (6 dB)

+30° (3 dB)

H and V polarization

NJ\s Analog Beamforming

NOKIA



5G Radio Units

Technical Details
Installation and mechanical specification

lllustrative
Picture
475
.

AirScale MAA 2T2R 512AE 8W
AirScale MAA 2T2R 512AE 8W
Mounting Pole, Wall
Mechanical o o
Tilt/Azimuth Range SEF 20
Powering 100+250 V AC

475mm x 304mm x 159mm
(without fan)

522mm x 304mm x 16Tmm
(with optional fan)

Dimensions (HxWxD)

Weight 22kg (without fan)
(without monuting brackets) 24kg (with optional fan)
lllustrative
- Y - T

522

il

Radio Unit with optional fan unit

! 304 JA Li 490 44

Radio Unit without optional fan unit

NOKIA
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Externgl interfaces,

AirScale MAA 2T2R 512AE
AirScale MAA 2T2R 512AE

Interface Initials Purpose Connector Note
Type
. AC 3-pole
Power supply AC AC power input .
UNIT led Visual indicator,
N STAT led | three color LEDs )
2x Data and Datain time
system interface 5 I control interface OB domain
Local
LMI LMI Management HDMI 1G Ethernet
Interface

NOKIA
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5G Radio Units
General Description

5GC000562 AEQA AirScale MAA 64T64R 192AE B42 200W
5GC000564 AEQD AirScale MAA 64T64R 128AE B43 200W

3.4+3.6 GHz (AEQA)

Operating bandwidth: 3.6+3.8 GHz (AEQD)
Number of TX/RX paths: 64Tx/64Rx
Carrier configuration: 100 MHz

Max supported modulation schemes: 256 QAM

8x12 phased array (AEQA)

Antenna type: 8x8 phased array (AEQD)

Optical ports: 2 x QSFP+ CPRI 9.8 Gbps rate
Supply Voltage / Connector type: DC -40.5V...-57 V / Screw terminal
Power consumption (maximum): <1400 W (75% duty cycle)
Operational temperature range: -40°Cto 55°C

Natural convection cooling

69  ©2018Nokia N0 Digital Beamforming NOKIA




5G Radio Units

RF Specification

5GC000562 AEQA AirScale MAA 64T64R 192AE B42 200W
Frequency band: 3.4+3.6 GHz
Instantaneous bandwidth: 100 MHz
Antenna type: 8x12 Phased array
Antenna gain: 25.5 dBi
Total average EIRP: >77.5 dBm
Horizontal beam width: 15° (boresight)
Vertical beam width: 6° (boresight)
Horizontal steering angle: +45° (3 dB), £60° (8 dB)
Vertical steering angle: +6°
Polarization: +45° X-polarized

[0 Digital Beamforming
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5G Radio Units

Technical Details
Installation and mechanical specification

144mm |

1140mm

71

© 2018 Nokia

100mm

Preliminary
BEIE]

AirScale MAA 64T64R 192AE B42 200

Mounting

Mechanical
Tilt/Azimuth Range

Powering

Dimensions (HxWxD)

Weight

Pole, Wall
+15°/+30°

DC-40.5V ... -57V

1140mm x 480mm x
136mm

47kg
(without mounting brackets)

NOKIA



5G Radio Units

RF Specification

5GC000564 AEQD AirScale MAA 64T64R 128AE B43 200W
Frequency band: 3.6+3.8 GHz
Instantaneous bandwidth: 100 MHz
Antenna type: 8x8 Phased array
Antenna gain: 24 dBi
Total average EIRP: >76 dBm
Horizontal beam width: 15° (boresight)
Vertical beam width: 9° (boresight)
Horizontal steering angle: +45° (3 dB), £60° (8 dB)
Vertical steering angle: £11.25°
Polarization: +45° X-polarized

00 Digital Beamforming
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5G Radio Units

Technical Details
Installation and mechanical specification

£
K ] i Ho)(n Dc I 4 ; ): BN ARE
U i AirScale MAA 64T64R 128AE B43 200
A Elagydaly Bl g
Mounting Pole, Wall
. il Mechanical
1 . . +15°/+30°
: | [HATHH A HE T Tilt/Azimuth Range
8 n ] ,, Powering DC -40.5V ... -57 V
(] Dc e A e o BliH g
7 al= Dimensions (HxWxD) 900mm x 480mm x 136mm
f HL . 40kg
[= Weight (without mounting brackets)
i il i I
_ 40 il
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SG @dlo mlts ‘ 'V lllustrative l

Picture

chhlcal Deta

LMT LM 3
2

AirScale MAA 64T64R 192AE B42 200
AirScale MAA 64T64R 128AE B43 200

Interface Initials Purpose Connector

Power supply DC DC power input o
For regulatory
e RF monitor port MONITOR | monitoring and QMA
R&D use
2 x system Data and
interface LN control interface QLI
Local
O wr LMT Management HDMI
Terminal
Local
O wi LMI Management | HDMI
Interface
MOD led Visual indicator, -
o N TX led three color LEDs

NOKIA



5G New Radio
Overview

Duplex scheme: TDD

75

Large areas of
unpaired spectrum
easier to be found

Both uplink and
downlink use OFDM

Simplified RF design
Eases self-
backhauling and
device-to-device
communication

© 2018 Nokia

Possibility to have
control signals in every
subframe for low

latency scheduling.
Support for self-
contained slots

frequency‘

Resource grid

12 subcarriers

Y
_— -
Resource — | L "
Element (RE) 1
=Y
Resource Block™ R
(RB): —
12 subcarriers 14 OFDM symbols time
x 1 symbol b
Y 1 slot (basic scheduling unit)
NOKIA



5G New Radio

Multiple numerologies — PRBs and carrier frequency span

Numerology min #PRBs max #PRBs Eﬁc_ spacing  min system BW  max system BW

R s

: sub carrier spacing | Freq BW min |Freq BW max
u{min RB{Max RB (kHz) (MHz) (MHz)
0 24 275 15 4,32 49.5 ND_k'Iai 275 PRBs
| 1 24 275 8.64 99 ﬂ (100 MHz). FR1
2 24 275 60 17.28 198
3] 24 | 275 34.56 396 L "Y Nokia: 66 PRBs
- 24 138 30 69.12 397.44 (100 MHz). FR2
5 24 69 480 138.24 397.44
O O o)
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5G New Radio

Physical channels

The physical channels defined in the downlink are:
* Physical Downlink Shared Channel (PDSCH)

* Physical Downlink Control Channel (PDCCH)

* Physical Broadcast Channel (PBCH)

The physical channels defined in the uplink are:
* Physical Random Access Channel (PRACH)

» Physical Uplink Shared Channel (PUSCH)

* Physical Uplink Control Channel (PUCCH)

The supported modulation schemes:
- Downlink: QPSK, 16QAM, 64QAM
» Uplink: QPSK, 16QAM, 64QAM
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Abbreviations

79
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General policy for Abbreviations:
st letter: Afor AirScale or F for Flexi
2nd letter:
A for Antenna Equipment and Same Band Combiner
D for Diplexers
R for Radio Modules
S for System Modules
B for Baseband Extension Modules
T for Transport Modules, Sub modules and Cables
P for Power Supply Modules and Sub modules
M for Mounting Kits
C for Cabinet and Cabinet Accessories
L for low noise Mast Head Amplifier

X for Cross Technology Radio Modules

3 letter: Application or usage or frequency band (RF and Mast
Head Amplifiers)

4th letter: The Hardware revision: Version A is the first one, future
B, C...

Example Abbreviations

ASIK AirScale System Module Indoor Version K
ABIL AirScale Baseband Extension Sub-Module
AMIA AirScale Subrack Indoor Version A
AMOB AirScale Subrack Outdoor Version A
AHLOA AirScale RRH 700/600MHz (Band 12/71) 240W
Flexi RF Module codes:
A =400 MHz L =700 MHz
AH__ C = 850 MHz 0 = 600 MHz
D =900 MHz F =1900 MHz
G =2100 MHz H = 2500 MHz
1=1700/2100 MHz J =2000MHz
AHFIB AirScale RRH 1900/2100 MHz (Band 25/66) 320W
AAFIA AirScale mMIMO 1900/2100 MHz (Band 25/66)
AEUF AirScale millimeterWave RRH 28GHz
AMFG/H | AMOB FCOA Install Kit/ AMOB Pole Install Kit
FPKA Flexi Pole Kit version A
FCOA Flexi Cabinet Outdoor version A
FYGA/B Flexi GPS Antenna

NOKIA



AT&T/Sprint/TMO AirScale Common ASIA Plug in Unit

SIN
EAC | SOUT SEINSER2 SRIO1 EIF1

80
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Port

DC-IN

#  Physical I/F

SRIO2 EIF2 EIF4
Usage

EIF3  EIF5

LMP

EIF1..2 2 |SFP+ 1/10GE optical or 1GE electrical transport
EIF3...5 3 |RJ45 1GE electrical transport
SEI 2 [MiniSAS-HD Subrack extension, 2x 10GE
SRIO 2 |SFP+ Rapid 10 connection for Flexi Multi Radio 10
DC-IN 1 |DC terminal -48V DC Input
EAC 1 |HDMI External alarm & control, 6 alarms, 6 alarms/ctrls
SIN 1 [HDMI Synchronization input, GPS interface

1

SOUT HDMI Synchronization output
Port # Physical I/F Usage

LMP 1 RJ-45 Local management port, 1G Ethernet
LEDs 14 Visual indication of status
RESET 2 Plug-in unit RESET, with several scenarios

NOKIA



VZW AirScale Common ASIAA Plug in Unit

el YN
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AirScale Capacity ABIA Plug in Unit

y, 7277/
}////

_4;._;_1__1_u

W) 4TI096A X31

| 19) LO160100076 Made in Frita

RF1 RF2 RF3 RF4 RF5 RF6
AirScale Capacity ABIA AirScale Subrack AMIA

Capacity plug in unit:
+ Cell specific baseband processing g .

» Up to 6 PIUin Subrack for flexible expansion of BTS baseband capacity [ (o mimimie n mo0 i & & o e | |
+  RF Module connectivity o e g é @c
- 6x OBSAI/CPRI up t0 9.8 Gbps - T e gt e e |
+ 3out of 6 CPRI interfaces support IQ compression o\ i ‘ g o |

[ . [.Eo:.,;" - o B2aole o @I?' H. —
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AirScale Common ASIK Plug in Unit (System Module)

Ground

p 2

Note : Do Not Install any software
below version FL17

EAC SIN SOuT LMP

SEI2 (QSFP+)

1P 474 21A X442
s} L11 1418288

DC-IN
GND
RESET
EAC
SIN
SOuUT
SEI
EIF1...2
LMP
Service

LEDs
B3

1
1
1

1

6
© ZU 18 NOKIa

DC terminal
GND
Button
HDMI

HDMI

HDMI
QSFP+
SFP28
RJ-45
Button

LED

48V DC Input

Grounding of unit
L]

Plug-in unit RESET, with 2 scenarios (<5sec; >5sec pressed) .
External alarm & control, 6 alarms, 6 alarms/ctrls, CAN/RS485
Synchronization input, GPS interface

Synchronization output

Extension towards second subrack, 4x 10GE

New back-/midhaul interface. Up to 25GE per port.
L]

Local management port, 1G Ethernet

Plug-in unit Service Reset

Visual indication of status

EIF1 (SFP28)

Vi
JTAIRE K

INV"- 1706
= : '

INVEI

EIF2 (SFP28)

Common plug-in unit:

Centralized control processing

Up to 2 units in one Subrack for
independent Base Stations or high
capacity configurations

Integrated Ethernet transport
termination per subrack side

Connectivity to:

Transport (E/F)

External System Module Extension
» AirScale SM Subrack (S£7)

«  Flexi Multi Radio 10 SM (SR/O)

NOKIA



VZW AirScale Common ASIKA Plug in Unit (System Module) Note : Do Not Install any software

below version FL17

DC-IN Ground EAC SIN SOuT LMP SEI2 (QSFP+) EIF1 (SFP28) EIF2 (SFP28)

0P 474 }u\xu | m 3 1 ) \ % 7 .. 2 . |NVE| \'TAIRE
(5) L11 1416288 s : INV 1 706
- b R . L4

DC-IN 1 DC terminal 48V DC Input ‘2 \
Common plug-in unit:

GND 1 GND Grounding of unit . -
« Centralized control processing
RESET 1 Button Plug-in unit RESET, with 2 scenarios (<5sec; >5sec pressed) . Up to 2 units in one Subrack for
EAC 1 HDMI External alarm & control, 6 alarms, 6 alarms/ctrls, CAN/RS485 independent Base Stations or high
SIN 1 HDMI Synchronization input, GPS interface capacity conﬁguratlons
— * Integrated Ethernet transport
SOUT 1 HDMI Synchronization output termination per subrack side
SEI 1 QSFP+ Extension towards second subrack, 4x 10GE Connectivity to:
EIF1...2 2 SFP28 New back-/midhaul interface. Up to 25GE per port. ¢ Transport (EIF)
» External System Module Extension
LMP 1 RJ-45 Local management port, 1G Ethernet i g S|YSS(|?V| Suk?ratlf/SE//e S0
° Ir>cale
Service 1 Button Plug-in unit Service Reset « Flexi Multi Radio 10 SM (SR/O)
LEDs 6 LED Visual indication of status

34 © ZU 18 NOKla NDKIA



AirScale System Module Indoor

ASIK & ABIL for 5G high capacity

* AirScale SM Indoor consist of
o 1 AirScale Subrack AMIA e s
* Subrack for 2G/3G/4G/5G ¢
* 8 Slots: 2 common, 6 capacity
e 1.6 AirScale Capacity ABIL
* Supports either L1 or LTH
* Supports L2RT
e 2x QSFP+: 8x9.8 Gbps for CPRI fronthaul
e 2x SFP28: 2x25 GE for eCPRI[5G19]
e 1.2 AirScale Common ASIKA
* Local OAM, sync, transport and L2NRT
e L3 for Classical
2x SFP28: for 25/10 GE Backhaul interface
* SyncIN and OUT, External Alarms and Controls, LMT
DC 48 Vinput
* Installation options: 19 inch, pole and wall, outdoor cabinet
e Dimensions 19”3 U: H128 x W 447 x D 400 [mm]
* Weight: 10.1 kg minimum 23.6 kg maximum
* Ingress protection IP20
* Temperature range = -5...60°C
» Airflow direction front to back (default) or back to front. Back to front with
relaxed ambient temp (-5...4+55°C)
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AirScale Hardware Configuration

not for 5G18A not for 5G18A
AirScale: AMIA ABIL ABIL

ABIL ABIL
ASIK/ASIKA ASIK/ASIKA

AirScale card capacity (HW):
* 1-2 ASIK/ASIKA
* 1-6 ABIL

Supported 5G18A gNB-DU configurations contain:
* 1 ASIK/ASIKA
* 1-2 ABIL

Installation options: 19 inch, pole and wall, outdoor cabinet
Dimensions 19" 3 U: H 128 x W 447 x D 400 [mm]
Weight: 10.1 kg minimum 23.6 kg maximum

Ingress protection IP20

Temperature range = -5...60°C

Airflow direction front to back (default) or back to front.

86 ©2018Nokia Back to front with relaxed ambient temp (-5...+55°C)



ASIKA
The ASIKA is a new variant of ASIK designed to meet Verizon Wireless requirements.

It is identical to THE ASIK with the following exceptions:

1. New power connector (lug connector vs. current clamped connector)
New information in flash (new product code)

ASIK

474021A
1 JELLAPARASARNRNG

VW Y WY YWY YWY YWY

ASIKA
474424A

........

e R T T

*Above pictures are from
ASIA/ASIAA units
S/ © ZU 16 NOKIa

NI~



T e mee el

e SehediotiLe 0 6 » ASIK/ASIKA is mechanically compatible
3t e with the ASIA,
m U ASIK power connector is a DC clamp connector
U ASIKA power connector uses lug connector
m e = = =i : (screw) for DC power connector. ASIKA meets
———---------B8ciass "“’“‘ 688 - Verizon requirements.
n
DC-IN DC terminal 48V DC Input
GND 1 GND Grounding of unit
RESET 1 Button Plug-in unit RESET, with 2 scenarios (<5sec; >5sec pressed)
EAC 1 HDMI External alarm & control, 6 alarms, 6 alarms/ctrls,
CAN/RS485
SIN 1 HDMI Synchronization input, GPS interface
SOUT 1 HDMI Synchronization output
SEI 1 QSFP+ Extension towards second subrack, 4x 10GE
EIF1...2 2 SFP28 New back-/midhaul interface. Up to 25GE per port.
LMP 1 RJ-45 Local management port, 1G Ethernet

Service 1 Button Plug-in unit Service Reset [

i |
LEDs 6 LED Visual indication of status Eie v;
88 © 2018 Nokia - gy o R ﬁ




A single ABIL in 5G18A supports maximum of

ABIL Plug-ln Unit Interfaces N 8DL/8UL @ 100MHz or 50MHz cell bandwidth
P CN (i.e., max of 4x100MHz 2x2 MIMO)

Front panel interfaces

» * 2xQSFP+/QSFP28: 8 x 9.8 Gbps for CPRI fronthaul
* 2xSFP+/SFP28: 2 x 25 GE for eCPRI

Depending on use case:
e Used for RF interfaces or inter ABIx data

* CPRI or eCPRI (Ethernet) for Lower Layer Fronthaul
NOTE: eCPRI support is targeted beginning in 5G19

2 x QSFP+/QSFP28

2 x SFP+/SFP28
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Standalone (SA) and Non-standalone (NSA) 5G Deployments
3GPP background: New Radio (NR) functionality

NR (5G)/eLTE (4G) LTE/eLTE (4G)  NR(5G) NR (5G) eLTE (4G)

Feature Standalone (SA) Non-standalone (NSA)

NR radio cells Standalone control and user planes  Secondary user plane Master control and user

Core choice 5G NGC 4G EPC or 5G NGC

CSP perspective Simple, high-performance overlay Leverages existing 4G deployments

Vendor perspective Independent RAN product Requires tight interworking with LTE

End-user experience Peak bitrate per bearer set by NR Peak bitrate per bearer could be sum of LTE and NR
Dedicated low-latency transport Latency impacted if routed via LTE master
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RAN-Core 5G Scenarios: Options 1, 2, 3, 4,5 and 7
3GPP background

Option 1| SA LTE with EPC Option 2 | SA NR with 5GC Option 5 | SA LTE with 5GC

@ EPC

SGC b
1 1
NR W eLTE

Option 4 | NSA NR+LTE with 5GC Option 7 | NSA LTE+NR with 5GC

SA: Standalone; NSA: Non-standalone
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4G

Access Site

®

LTE RAN

New Spectrum

Converged Access
Multi Use cases

Edge Site

Central Site

—{ epc Core )ApRS/
Contents

Distribution/Local Apps/
_______________ .

NW Slices ﬁconte”ts

Smart Fabric (SDN,
IP/MPLS, Optical)

LTE today

Full 5G (incl. slicing)

NORLA



Flexible, Innovative and Open Massive Scale Access

Common Cloud Native SW across Open Interfaces allowing multi- Zero touch and full automation through open
all different product types vendor capabilities APl 'into analytics, Al and xRAN controller
© PN _Towards 4G
eErS e Noa Stand alone solution -
for small scale 5G ¥

Al & Analytics
Management &
Orchestration

Ada ptive antenna WNoncloud or virtualized

Cloud BTS Radios connected via l T Core Cloud
ikl AirScale to radio cloud Adaptive Airs;Te 7 D(;Ecz C:r?te;
p . Towards 4G
antenna RealTime BB

©

Cloud

o Radios connect directly XRAN
é)%lmlzed to radio cloud - RT function 7 Controller /.~ Open
embedded in the AAS /;\dLazng'TvgBa”te““a Data Center or » 4 Ecosystem
Edge Cloud ‘ Network
Full Cloud Radios connected directly to () P —_—
rad|o Cloud l Edge Cloud - Innovate Customize
BTS RT enabled
VRANZ2.0 LTE PoC ongoin Adaptive antenna
SOIS Open API
@ Adaptive Antenna @ Airscale System module w. real-time baseband © Airframe with 5G VNF (non-realtime baseband)
O Cloud optimized 5G RF + © Airscale System module w. real-time and non-real-time baseband Ethernet  CPRIor Ethernet

antenna (w. L1, L2 RT)
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HW Products Realizing Physical Entities of 5G gNB
oNB-DU

RF unit
AirScale System Module

CPRI

AirScale System Module
ASIK+ABIL

ABIL
L1

5G
ASIK °

d
+ Adaptive antenna
* RF processing

L2 (MAC/RLC)
Transport
O&M Agent

Low Latency Fronthaul Fil

NCIR - Nokia Cloud Infrastructure
for Real Time applications

gNB-CU

NCIR

AirFrame HW

VNF
L2 PDCP
L3 Control Plane

Transport
Central O&M

Backhaul

High Latency Fronthaul/

Midhaul
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AirScale SM Evolution Plan

ASIK Common PIU

ABIL* Capacity PIU

. Throughput 28 Gbps
AirScale Baseband ShP i

Multi-RAT HW: 2G, 3G, 4G, 4.5G,
4.5G Pro, 4.9G

« Common PIU (ASIA)

ASIB Common PIU (ASIB) with
- Capacity PIU (ABIA) Teevd  2G/3G/4G/5G capability
ABIC* Capacity PIU with
2G/4G/5G capability

Throughput 15 Gbps

* High capacity indoor
subrack (AMIA)

+ High capacity outdoor

6 Tbps connectivity:

subrack (AMOB) AirScale System Module
* Basic capacity outdoor ASOC* Outdoor Core Unit with backplane
subrack (AMOC) q ) 2G/4G capability

Tower or rack mount

» Throughput 10 Gbps

*) ReefShark technology based product; PIU = Plug-In Unit

3Q/2018 - 2Q/2019 4Q/2019 >
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BTS BB Summary
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AirScale RF Evolution Plan

DFE: 2-fold bandwidth, 4-fold TRX amount

ETAdvanced: 30% lower RF line-up power
consumption

AirScale RF DFE and RFIC: 50% size and weight reduction
Multi-RAT HW: 2G, 3G, 4G, 4.5G, DFE: 2-fold bandwidth, 4-fold TRX amount

4.5G Pro, 4.9G, 5G Beamforming in RF
» Remote RF Head (RRH) E.g. AEQJ

* RF Module

* Single-, dual-, triple-band » DFE: 2-fold bandwidth, 4-fold TRX amount

e 2T2R, 2T4R, 4T4R, 8T8R Beamforming in RF

e mMIMO 64T64R + E.g. AEQB, AEQE

98
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Note: this page is not showing mavimum performance capabifities, but a typical use case

BTS use case example, tri-sectored site

N R N
2+2+2 1+1+1

B 2+242

C 1+1+1

1+1+1(@15 MHz 2x& MIMZ

] 3 RF Modules

| Band & (2, 3G
Band B (25, 4G
Band C (3G)

nx OBSAL CPRI

AirScale System Module

© 2018 Nokia

Band |26 36 Js6__________Js6 |

& 24242 1+1+1
B 24242 1+1+1@15 MHz 2x2 MIMO

C 24242 1+1+1@10 MHz 2x2 MIMO

D 1+1+1@10 MHz 2x2 MIMO  1+1+1(@10 MHz 2x2 MIMO

£ 1+1+1 @20 MHz 4x4 MIMO

F T+1+1@100 MHz, mMIMC, 16 DL layers, 8 UL ayers

4 RF Modules

= BandA ': G, 3G)

3 mMIMO
= Band F [5G

__s¢nxCPRI, eCPR

!!_!?!, 3 RRH
! ! . ¥ = BandE|£G)

- Eand D lut 53

mx JBSAL
Fronthaul Switch CRRI

-
_'__.H-_'--r."

-
Jr"-'—

AirScale System Module
NOKIA
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4G Software Upgrade & SCF Load Through BTS Site Manager

[§ eNB-4123 - Local connection - BTS Site Manager

Using a laptop with the installed BTS Manager, e e ot
begin the software update and commissioning ~ =*** %" *¢

Configuration

BTS Hardware
f the Flexi h lides will A
of the Flexi BTS. The next slides will step you v menuEets
BTS Hardware ‘r MHA Local cells
through the process. ' o
| Shared
v o 2z
TRS Hardware 111 o B .
1
TORERE
1 o
Commissioning 121 g
1
k System
BTSPM FSMF 11
System
ESMX 10
Faults Active @ Show
Seventy v Time GMT -0600 DST v
BB citca 01072014 14:29:15 (PC time)
B4 vajor 01.07.2014 14:28:40 (PC time)
BOcitica  01.07.2014 14:28:40 (PC time)
BB critcal  01.07.2014 14:28.40 (PC time)

0= Secure connection to LTE BTS, TRS Reduced compatibility

© 2018 Nokia
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Software  Tests  Tools

28

s v e e LT T (=@ %

Antenna  Help

BTS Site Manager

g 2

Faultname

‘Transport layer connection failure In $1 interface (6202)
PPS reference clock missing in startup (4153)

Loss of AC (1401)

LOS on unit 0, Ethemetinterface 1. (61029)

BTS site properties

Site name:

BTSID

BTS type:

BTS address (mpiane}
SW release version

1SN

eNB-4123

4123

Flexi LTE BTS
105270.158
LNG.0_ENB_1311_529_08

States
BTS operational state & BT configured
Blocking state: Unblocked
Master units
&M master: System FSIF 1
Synchronization master.  System FSHF 1
Actve clock unit System FSUF 1
Synchronization
source Not
10MHzlestcockoutput  Disabled
Frame clock output Disabled
in co-siting
Synchronization in HO mode: ~ Disabled
BlockBTS Reset Site
B Detais
Source State:
B7S/85 4123/ LNMME 0 Started
BTS: BS 4123 /FSWF 1 + Cleared
BTS: BS 4123 /FSMF 1 Reported alarm
TRS: Unit0/EIF 1 -
1k oau & v

NOKIA



4G Software Upgrade & SCF Load Through BTS Site Manager

« Before you start...

* Make sure the following conditions are fulfilled:

« If the PC is connected to the System Module LMP port, specify your PC's network settings to
match the following settings:

- IP address: 192.168.255.130 (Can be used for 4G, 3G, or 2G) Use this IP set up for the
- Subnet mask: 255.255.255.0 commissioning of the BTS

* If you want to establish a connection to the BTS site locally, connect the PC to the LMP port
on the System Module (FSMx/ Airscale) using an Ethernet cable with an RJ-45 connector.
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4G Software Upgrade & SCF Load Through BTS Site Manager

Changing IP address settings with Windows Vista/7

» Select Internet Protocol Version 4(TCP/IPv4) - View
Internet Protocol Version 4(TCP/IPv4) Properties

Ensure that the 'Use the following IP address' button is
selected, and enter the IP Address, Subnet mask and
Default gateway according to the following figure.

Local Area Connection Properti = r —
v e+ i [ Internet Protocol Version 4 (TCP/IPvé) Properties R =
Metworki i
E= [General |
Connect using:
- - You can get IP settings assigned automatically if your network supports
l? Intel(R) 825660M-2 Gigabt Network Connection this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
This connection uses the following tems: ":) %TT,[?_“&& automatically
© Use the following TP address]
M =} Q0S Packet Scheduler 1P address: 192.168.255.130
¥ B Fiie and Printer Sharing for Microsoft Networks ; T ——
i o (PP : Subnet mask: 255.255.255. 0
-+ |ntemet Protocol Version 4 (TCP/1Pv4) Default gateway:
& Link-Layer Topology Discovery Mapper /0 Driver
& Link-Layer Topology Discovery Responder Obtain DNS server address automatically
(@) Usg the following DNS server addresses:
[ nsal. |[ Unnsal | [ FPopetes | Preferred DNS server:
Description Alternate DNS server:
Allows your computer to access resources on a Microsoft
network.
' ook ) [Ccmes ] i (o J[ comel |
. b - J
e - 4
Double click Internet Protocol Version 4(TCP/IPv4). Entering the IP Address, Subnet mask and Default gateway

NOKIA
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4G Software Upgrade & SCF Load Through BTS Site Manager
Launching BTS Site Manager

BTS Site Manager NOKIA
* Steps: Connect
1. Start BTS Site Manager by /€ Checking Element Manager version
clicking the icon on your Local © Selecting correct Element Manager version
desktop. Nemuadmin © Starting Element Manager
2. Establish connection: , select nemuuser © Ready

the “Local” option from the IP I
Address list. ki o
3. If you want to establish a
remote connection, define the
IP address of the remote BTS.
4. Username: “Nemuadmin”
Password: “nemuuser”
5. Click: “Connect”
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4G Software Upgrade & SCF Load Through BTS Site Manager
FDSW message displayed in BTS Site Manager

The eNode B may come with a FDSW
version, in this case you need to
perform a SW update to detect all
the units in the configuration.

Once the radios are connected to
the BBU then a second SW update is
required to update the radios.

106 © 2018 Nokia

o
i\."} Unknown - bocalhost - BTS Site Manager - Nemuadmin

Eile Wiew Configuration Scftware Tools Antenna Help
oo G @ A0 0 BTS Site Manager NOKIA
] BTS Hardware
Matel Units are not displayed in BTS Rardy Factory Delivery Software connected
BTS Hardwars current view Is displayed, Flaxi Systam Moc
recognized with Factary Delivery Sofware 2 The connected BTS containg only Factory Delivery Software FDSWL.0. You can moniter Faults,
autcconnection and SW wpdate from MetAct, send autoconnection site ID to BTS or continue to
Update Radio Access Technology SWte ar upcate SW.
| —— v
Faults Shaw: | & 0 Details i
Sewverity ~ Time GMT +0100 ~ Fault nem:  State:
=No faults= Started:
. Cleared:
Reported alarm
| —
= Secure connaction to FDSW BTS Reglstration fallure i BTS not commissionad

FDSWVY does not detect any connected modules before SW upgrade to RAT - specific
BTS SW. BTS Hardware displays Incompatible View when BTS Site Manager does not
display HWW modules in BTS Hardware view and no licensing information identification is
available. An example of the message can be seen in Figure 5: BTS Hardware view in
FDSW Site Manaaer
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4G Software Upgrade & SCF Load Through BTS Site Manager

Software Update for TD-LTE via BTS Site Manager

<> Inknown - Local connection - BTS Site Manager

File View Configuration

2 4F|@ | 6| g

Sofwar ntenna  Help
W Versions

A

BTS Hardware

& Undlate 910 75 Site.
A BTS Hal N
LTE FlexI BTS BTS site properties

8 * ‘ MHA RET | Localcells Site name Unknawn
BTSID 1
BTS type: LTE Flexi BTS
AAHC Q

TRS Hardware BTS address: Unknown

+ ?\\ pdate SW to BTS Site [ x|

T Current BTS Site SWversian:  LN1.0 22.22-12

Commissioning

A

ETS PM

@

IP

TR FM

[ FYGE

ABIA 21 ABIA
ABIA 18 ABIA
ASIA 11 ASIA

Faults (1 Active}

21
1z

21

Severity ‘Time GMT-08:00 DS
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& Critical — Jun B, 2010 7:27:42

Update SW T
File: TargetBD] T 185P_XxXXX_Xx_@mll -

Update progress
Downloading 0673
Transferring file: 0 %
Eurning to Flash
Resetting
Completed

Close

FL XXX SW is for FDD-LTE.
TL XXX SW is used for TDD-LTE.

File selected will be
TL18SP_XXXX_XX_release_BTSSM_downloadable.zip
according to the project software version.

BTSSM decompresses and selects the TargetBD file
which points to necessary binaries for this release.

SW update takes approximately 15-35
minutes, depending on the number of files
updated.

NOKIA



4G Software Upgrade & SCF Load Through BTS Site Manager

Commissioning Type
EJB-4123 - Local connection - BTS Site Manager A Y R
File View Configuration Software Tests Tools Antenna Help
o % K g3 8 ¢ B P 0 BTS Site Manager
i i i Intrandiictinm
B CommISSIonlng Commissioning Type
A — % Reads required parameters from a commissioning file and goes directly to the Send
Make sure you select 1.4 Target Parameters page.
. Manual
TEMPLATE Optlon as BTS Hardware ~| BTS site () Reconfiguration
you may need to S are [ Backup commicsionha Fle
complete RET, TMA, Clp |
| Y v| TRS
or External A|armS E | 4 Commissioning Type
pag.eS based.on the TRS Hardware Commissioning type Cf‘ Template Requires you to define all parameters manually.
project requirements.
: * Template Opens an exi| pters.
& 1 Planned
I 1 N Manual
Commissioning Commissioning Type
() Template Displays parameters from the commissioned BTS site and lets you edit them.
() Planned
k]
3 Commissioning file
Backup Commissioning Files... |
BTS PM File: | <select= * | v
Select Commissioning file Reconfiguration option is only
108 © 2018 Nokia for Template or Planned available in on-line mode NOKIA
commissioning




4G Software Upgrade & SCF Load through BTS Site Manager

Send Parameters

Eile Miew Configuration Software Tests Tools Antenna Help

o NOKIA

Commissioning Send Parameters Page 3335 D) « LSV SISO OO0 PC O

Only changes unavailable because commissioning data is identical Flexi LTE BTS

k with the configuration already existing in the BTS Site

Local cells
-l FFe o 1
View Parameters Save Parameters Shared )
2

111
i

Transfer status

o]

3

FxFC |©
Shared

Choose Send i
Parameters, then | ™
Save SCF

000

FSMF 1r

System
3G 1r

Send Parameters will update the BTS
with the new configuration and
restart the BTS (if required) to
enable the changes.

Back Cancel
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5G Software Upgrade Through BTS Rescue Console

SETTING UP TEST PC AND ASIK

Setyour PCIP to 192.168.255.126 netmask 255.255.255.0

IP address = 192.168.255.126

netmask = 255.255.255.0

gateway = none

Internet Protocol Version 4 (TCP/IPwe) Properties Y =

Genaral

You can get [P settings assigned automatically f your network
Supports this capability. Otherwise, you need to ask your network
administrator for the appropriate P settngs.

M A0 W
i "“‘“‘“ﬁa%_\&“\

7 Obtain ONS server address automaticalty
OIMO O Use the following DNS server addresses
CORF2®

AAv asavass

Obtan an 1P address automatically
@ Use the following I address:

P address: 192 . 168 . 255 . 126
Subnet mask: 255 .255.255. 0
Default gateway:

Preferred DNS server:

Alternate DRS server:

Vabdate settings upon exit

110  © 2018 Nokia
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5G Software Upgrade Through BTS Rescue Console
ASIK FDSW UPGRADE

Login to BTS Rescue Console entering provided credentials

Username : Nemuadmin
Password : nemuuser Make sure there is NO ABIL boards are plugged in nor the backhaul transmission.
« w:-*:‘m ‘; R = " D-; Log in to BTS Rescue Consale entering provided credentials
Username : Nemuadmin

Password : nemuuser

NOKIA
Go to “Software” tab in BTS Rescue Console and select “Install SW..” Button.
BTS Rescue Console
== BTS Rescue Console
Autoconnection Software Utilities Alarms
Software
BTS Rescue Console frontpage O Install SW. Software #1 Activate Software #2 =
BTS Rescue Cansale e NOKIA & Save SWRep.. R Mo Secondaiy Sofiare Mide: Priary
Autoconnection § SoveSWime... Software Version LN_WN_FDSW18SP_0000_00 Software Version. LN_WN_FDSW18SP_0000_00
Pl ancd Play Progress 0064_000000 0064_000000
Hetocs Software knventory Show * Software Inventory Show ¥
== T Install FDSW on the ASIK first and then upgrade it to the 5G software
e _ The SCF needs to be loaded remotely through the cloud.
NOKIA
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5G Software Upgrade & SCF load Through Cloud

Commissioning Overview: Prerequisites for the successful commissioning according to these instructions are that:
e the gNB has passed the factory acceptance tests
e the installation has to be accepted
* in a two-cabinet configuration, the cabling has been done during the installation phase

All software that belongs to the gNB must be prepared on the hard disks of the system before starting the
commissioning tests. If there is a newer SW available that what is installed on the gNB disk, the gNB must be
commissioned with the same SW that is installed on the disks. The newer SW is installed before the integration of the
gNB.

There is an overview of the gNB site commissioning. There are three different commissioning types:

In actual release there is only one method to perform a commissioning gNB. Planned commissioning provides an
option to commission network elements by loading a commissioning file (SCF), specifically made for the gNB site.
The commissioning file can be prepared with the Offline Configuration Tool.
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5G Software Upgrade & SCF Load through Cloud

Commissioning via 5G BTS Element Manager, using a default SCF file (provided by OAM)

Equipment preconditions

* Control nodes and compute nodes are pre-installed.

» Network environment is properly connected and configured with proper VLANs (network switches configuration).
* Stacks were successfully created.

e OAM IP is known.

Procedure
Log in to 5G BTS Element Manager (Web Ul).
Click the Browse button in Configuration update section
Select matching Commissioning file and click Update.
Use matching Commissioning file based on network planning for the current VNF to commission the freshly
deployed CU.
Step result
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5G Software Upgrade & SCF Load Through Cloud

Connect to the BTS IP address through the cloud by using Google Chrome.

/) 5G5S Element Manager x

¢« colo 1048.8.192/login htm ) a € & C 0| & Notsecure | mps//10488192 ey

AN, et D bctoiin S =2 _

v Site: IRVING_ASIK_ABIL_DU3 BTS ID: 1900 Software Version: SG18A 4.32111.136

> Software Versions

> Configuration Update

NOKIA

> Active Alarms (0)

v BIS
5G BTS Element Manager
Reset Site
Nemuadmin sevennns Status | VM Hostname W address State
® omo oom.trialcoud nokia 192.168.3.10 Configured oce
o era) | dumiintioks e congued
® cPFo cpifitrial cloud.nokia 192.168.3.16 Configured
Yo 0 300wt 10 3cc65 3 pivat systm. Th systom s orth us of auhrizod sers oy, AY ® w0 cpab.trial cloud nokia 19216836 Configured
Connections are ofged 10 the extent and by taeans accepabio by the ol aglsation. ARy ®  cruEo €pue0?. trial cloud nokia 192.168.3.15 Configured
P ®  uruED upueO?.trial cloud nokia 19216835 Configured
apptcatl oclegsiation
VRAP1 (Onkine)  # 1 Nokia Iving
7 Subeet gop0 AEAY @ =
. 100 M .
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5G Software Upgrade & SCF Load Through Cloud

v Configuration Update

v RAP 1 v @ =1
New configuration Current configuration
BTS profile
Commisskoning file: o
m Backup Configuration ﬁ 5
ubcell group 0

:1: :"" :::" . RAF configuration g ol

Target - AP Al bl Save

BTYS profile

Reset bevel Mo reset 9

—
Update * 100 MHz
Result

Note: The gNB restarts automatically after performing the Configuration and After commissioning 55 CU WNF is fully prepared and ready to integrate with remate DU
needs to re-login. sites.

115  © 2018 Nokia NOKIA



Review and Questions & Answers

v" Do you have any questions? Ask!

v What are some of the main things you learned from this course?

v" Did this session give you a better understanding of 5G Basics?

v" Do you think you will be better prepared for an in-depth 5G technical course?
v’ Was it helpful?

116 © 2018 Nokia

Thank you for attending.
Please submit your student evaluation before leaving class today.
We look forward to your feedback on ways we can improve this training.

https://tinyurl.com/sepfeedbackeval


https://tinyurl.com/sepfeedbackeval
http://www.clipart.com/en/close-up?o=3739472&memlevel=A&a=a&q=diploma&k_mode=all&s=1&e=56&show=&c=&cid=&findincat=&g=&cc=&page=&k_exc=&pubid=
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