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Usage scenarios of IMT for 2020 and beyond

Enhanced mobile broadband

Smart home/building

Voice

Gigabytes in a second —|_.

Augmented reality

3D video, UHD screens
;; Work and play in the cloud

Smartcity =

Massive machine type
communications

Source: https://www.itu.int/dms pubrec/itu-r/rec/m/R-REC-M.2083-0-201509-IIPDF-E.pdf

Future IMT

Industry automation
—  Mission critical application

Self driving car
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Ultra-reliable and low latency

communications
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https://www.itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.2083-0-201509-I!!PDF-E.pdf

5G performance targets and

The minimum requirements for eMBB peak data
rate are as follows:

— Downlink peak data rate is 20Gbps

— Uplink peak data rate is 10Gbps

The target values for the user experienced data
rate are as follows in the Dense Urban - eMBB test
environment:

— Downlink user experienced data rate is
100Mbps

— Uplink user experienced data rate is 50Mbps

The minimum requirements for 1-way user plane
latency over the radio interface are:

— 4 ms foreMBB

— 1 ms for URLLC (3GPP target = 0.5ms)

The minimum requirement for mMTC connection
density is 1,000,000 devices per km?

(2] @ k)
R QLU= 1S ©) 15
Human to Human Human to Machine Machine to Machine

Extreme ... (O VirtuslRolty/ Avgmented Reakly (XO | | [ Video | MobleCloud |
R g S S S s B e S S i Monitoring !| Computing |
Mobie | Video Calling | {Fixed 2> [T] uHD !
' B -~ ] | : : - ¥ :
Broadband :\ Virtual Meetings i ! Wireless il ' B Video ; \\__’_?_'___,,‘ Lo I_ _____ ;
| (Weasbles | [y 1 (R) Smarttomes/smanciies ) |
Massive ; | P P e \
Scale E o E E E f m E E Vehicle & E E 1
Communication ! :@ i Social | | '0' ' Eto ¥ ! Industrial E
:\ ,: :\ Networking ,: :‘ Health Care Monitoring ,: ! Infrastructure ! E Automation |
: (" PublicSafety | | Remote ! b T omC
Ultra-Reliable | || Surgery || Vehicle SR ! Vehicie Myl R !
Low Latency ! L L it ' 1 to g | :
{ 1 ' P! . b, ! . y ! '
Service ¢ b * . Pedestrian ) 1 | Vehicle & i ! |

~

................................................................

Diagram source: http://www.5gamericas.org/files/3215/1190/8811/5G Services and Use Cases.pdf
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EN-DC network architecture supporting legacy terminals
Non-Standalone Architecture (NSA)

MME pool Core network !
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EN-DC network architecture supporting VoLTE

Non-Standalone Architecture (NSA)

MME pool




EN-DC network architecture supporting user data session
Non-Standalone Architecture (NSA)

MME pool




EN-DC network architecture supporting user data session
Non-Standalone Architecture (NSA)

MME pool

Dual Connectivity between
1 x NR carrier and a maximum
of 5 x LTE carriers



5G within a multi-RAT network deployment

Mobile backhaul (transmission)

Resilient time
sync source

Scalable backhaul transmission, 21C IP/MPLS network
with 10Gbps 21vailab|e today (P routers not illustrated)
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--------------------------------- radio cell
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E-band millimetre 1-2G is supported on the same base station as 4G (SRAN/Multi-RAT)
wave radio system 2 _Includes BSC for 2G, RNC for 3G and IP Sec GW for 2G, 4G and 5G
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Next Generation Core network illustrated in red boxes

3GPP 5G Service Bgsed Archi-l-ec-l-ure NGC during 2022 at geographically distributed

. locations to enable lower latency services
Standalone Architecture (SA)
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Further reading:
https://www.academia.edu/36284890/5G Network Architecture (2017)
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EE 5G - launched on 30t May 2019

DESIGN AND DEPLOYMENT
OF THE EE 5G NETWORK

BT’s mobile network EE launched
the UK’s first 5G mobile network on 2019
the 30 May 2019.5G is very 5G coverage
different to previous generations in
terms of ambition and technical
implementation; the first iteration of
5G relies on the existing 4G Long
Term Evolution (LTE) network.
Previous generations of mobile
technologies have been stand-
alone deployments, albeit since 2G,
there has been mobility between
the different generations of mobile
networks. This reliance on 4G LTE
results in a mode of operation
known as EN-DC (Evolved UTRA F
(Universal Terrestrial Radio Access) &
New Radio - Dual Connectivity), -
we'll explore this later in this article.
The ambition of 5G is to ultimately
deliver a single mobile network
technology which can support a
broad range of use cases; from
enhanced Mobile Broadband

(eMBB) to Ulira Reliable and Low e

Latency Communications (URLLC) -
and massive Machine Type &)
Communications (mMTC), an
evolution of the Internet of Things
(loT).
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Figure 1: EE 56 network rollout during 2019
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being upgraded to 5G only amount to
approximately 8% of EE's national mobile
network yet they camy 25% of its
customers’ data traffic. Upgrading these
sites first will have the greatest impact on
the highest number of customers,
enhancing user experience despite
significant data traffic growth. The growth

https://www.academia.edu/41625209/Design _and Deployment of the EE 5G Network
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Summary

« 5G supports enhanced Mobile Broadband (eMBB) and Ultra Reliable and
Low latency Communications (URLLC) along with massive Machine Type
Communications (MMTC)

« 5G opens up new and exciting opportunities for industry verticals, including
private/non-public networks - it's a lot more than just faster Internet to
smartphones...

« 5G will be deployed across a wide range of frequency bands to address a
variety of use cases and deployment scenarios

« Next Generation Core network will enable new services such as network
slicing, low latency services and private/non-public network

« BT is working with academia, corporates, industry partners and international
standardisation bodies to maximise the benefits of 5G for the UK...
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NGMN White Paper v2: hitps://www.namn.org/wp-content/uploads/NGMN-5G-White-Paper-2.pdf
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