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5G Reminder and updates
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A reminder: 5G on one slide....

eMBB
(Gbps, UHD video, FWA)

$ex

Data rate* € “Users” (humas
10 X (avg. & peak) and machines)

100 X (cell edge) a
Peak > 10Gbps Context aware QoE

Mobility*
1.5X
(walking to 500km/h)

_ (()) Networks**
Devices Eég highly flexible and
Prog_rammable/ N scalable
Configurable, S . Network Slicing
Multi-band/mode  Battery & Latency

Energy savings & 10 X (avg. & peak)

cost reductions* RAN latency < 1ms m MTC

AR/VRURR . lt_% Smatrt cities, Asset tracking
S Remote patient monitoring

Industry 4.0 *Vs. 3GPP Rel.12; ** no single solution to satisfy all these extreme requirements at the same time
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Technology updates ..... 3GPP and the market

Scanners
Scanners | > .
Devices
Rel 16
_ Rel 15, SA
Commercial (mobility)
Rel 15, NSA
(FWA, mobility “hybrid” LTE-5G NR)

3GPP: 3 months delay for finalization
(additional architecture options to aid migration from LTE to 5G)

3GPP (SA RAN, mells R - )
ceeses [ EED
Q22018 > Q32018 > Q42018 > Q12019 >NO42019
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The technology and
Qo0S/QoE paradigm shift
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Technology Shift:
5G based on technology disruptions
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Technology shift
5G deployments: the network of networks (1)

Small Cell ( mmWave () , G Macro Cell
5G NR 4G
5G <= —

Use cases: fixed and mobile Sub 6 GHz

Sub6GHz ., 4G LTE

- FWA (CPE, Customer Premises Equipment): 5G NR .
- 5G Technology Forum (Vzw), 3GPP NewRadio
- Mobile Access (UE): 3GPP NR 5G sub 6 GHz
_ * High data rate
Bandwidth: sub6GHz and mmW »  Deep indoor 4G
: W coverage
- sub 6GHz (e.g. 600/700MHz; 3.5GHz, unlicenseaq, :nmExfr\;?ne data rates (sub 1 GHz) w8 e

mmW (e.g. 15GHz, 24GHz, 28GHz, 39GHZz)
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Technology shift
5G deployments: the network of networks (2)

Smooth tied integration with legacy: 5G NR designed to leverage on LTE anchor for control signaling (non-standalone)
or to operate stand-alone with new 5G core — based on CUPS (Control and User Plane Split)

* In the Non-Standalone (NSA) mode, coverage of both LTE and 5G NR required G
Band combinations (NR vs. LTE band) Packet Core

4G Radio
Network

5G mmWave
and/or sub-86GHz

Data + control '}

A Data only
over4G LTE link |}
1

over 5G NR link
Dual connectivity

NSA( nn-Standalune, LTE Anchor)

C/U-PI
/U-Plane __ g

@D .

SA(Standalone) LTE NR

Combined view in test tool
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Technology shift

5G deployments: the network of networks (3)

Designed to support various verticals: slices

A network slice is viewed as a logical end-to-end network that
provides specific network capabilities and characteristics.

Slices may be dynamically created.

The network slicing architecture contains (higher QoS granularity)
Access slices (both radio access and fixed access)
CN slices

The slice pairing function that connects the above
slices into a complete E2E network slice.

Pairing function 1: services to slices

Pairing function 2: CN slice to RAN slice (per AN
resources)

INfovista

Traditional Network \

Radio Access Network

@ O ()

A A A

«»
A A

@) @)«

A A A

Core
Network

—
Backhaul

/

Network slicing implementatiom
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QoS/QoE shift
5G QoS/QoE rules

- A 2-step process mapping of IP-flows to QoS flows (NAS) and from

Is 5G QOS different than LTE? QoS flows to DRBs (Access Stratum).
. . - QFI flows are not bidden to AN resources, AN decides what resources
1:1 between EPC gnd radio bearers _ to allocated (due to slicing)
Packets not matching any DL or UL filters go to the default -In 5G, packets not matching the filters also go to the default DRB of the
bearer PDU session

- Support of Reflective QoS over RAN under control of the network.
-The network decides on the QoS to apply on the DL traffic and the UE
reflects the DL QoS to the associated UL traffic

EPS Bearers are transport over GTP Tunnels across S1 and S5/8

C Application /Service Layer )
Terminal PDN connection #1 EPS Bearer #1 Filter #1 .
ey Boarer 1D, Data packets from applications
IP address etc. QoS parameters etc. Precedencse / _ QoS rules \
Filter #n (mapping UL packets to Qo$ flows
[ ] . EPS Bearer #n / and apply QoS flow marking)
Appiicaton | PRN connection #n Bearer 1D, Precedence QoS Flow
Paddres i S ; - / (all packets marked with TR
v the same QFI) ’ \
. e s PDRs
Serving PDN GW o Mapping QoS SIS (classify packets for
eNodeB MME GW 2 |PE"}';S/ I v oo QoS flow marking

=| ~T R o AN and other actions)

GTP Tunnel = f \ esources
= L PDN
]/ AN Resources

g /
GTP Tunnel = i // UE UPF
A ] | | )
Figure 5.7.1.5-1: The principle for classification and User Plane marking for QoS Flows and mapping
L ) to AN Resources

ETSI TS 123 501 V15.2.0 (2018-06)
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Rethinking planning & testing
concepts
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The shift with 5G impacting testing

5G slicing / new

Context

aware QoE
‘ (Al/ML based
per slice, and

5G QoS/QoE

verticals support Slice and user per user

centric type/profile

. . Al/ML evaluation
5G integration ‘ _ o functionality and
Automatic Predictive and optimization)
Analysis & Insightful evaluation
Recommendations techniques
(Decisions and (Al augmented
recommendations made tools to detect
Processes based on Multi-Sourced Big gnd evaluate
Automation & Data Analytics and Al, network Al
RCA reporting alarmsi when things go actions)
_ wron
(Reduce engineers, X
back office decision Support for technology

INfovista

making)

disruptions and SON
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Rethinking testing probes: machine learning based running at the edge

TEMS 5G Engineering Field Probes Real-time Test
Orchestration
TEMS Director

Rules
ased Root
Cause
Analysis

Real time data

streaming |

GPS

st
N

e
)’@RF o[ A

Play back

External data

sources Analytics & RCA
(e.g. site info) TEMS Discovery

|y g ool

INfovista
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InfoVista examples of how the
shift works
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Combine data source: planning and call-trace
Automated RAN Analytics and Location Intelligence towards per slice
QoS/QoE optimization

Advanced Visibility

Understand Network and
Subscriber Behaviors

RF Diagnostics Dashboard

Provides optimization
recommendations of
problematic cells based on

multivendor Call Trace data Accurate Diagnostics

Identification of issues

Automated Issue
Detection & Reporting

IV RAN

’ . . Analytics :l through data correlation
_ (PLANET 3 II"" L
Detects and correct multi- SERVER) ~
vendor, multi-technology
configuration management _ _ Proactive Troubleshooting

Optimizes the network before
perceived quality is impacted
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New Verticals: Connected Car |V concept

Planet/Planet

TEMS Agent embedded in connected car ym—-
- Server

to leverage coverage maps (from Planet
and Planet Server) to predict future
coverage along route

" ® :
ms?,nﬁsﬁéﬂﬁ:fmw‘i:%%m Planet (or Planet Server) to benefit from measurements
ﬁﬁfﬁ‘fﬂﬁ'“’”m '!?"Ei‘?"% TEMS collected from TEMS agent to improve prgdiction accuracy
Sﬂsm"‘mfﬂA___ﬁT \iSEAREH=- Director (automated model tuning, merged predictions...etc)

Predictive analytics of QOE/QoS performed in the network
Edge, TEMS Measurement Agent inside car module

Realtime analysis w
Classify in which
degree certain

limitations are

affecting the . ) )
offered service Machine |earning a|gorithms - Call will most ||ke|y be dropped shortly ........
) Classify/categorize - Likely driving through an area of low radio quality, download of
NT fl el d throughputnatency that adapt to QoE naVigation information for that area recommended...
pro bes requirements - Within 3 mile there is a reduced overall QoE that will affect the
autonomous system of the vehicle, video streaming will be stopped

and please pay attention to traffic. ..\-.*.;j;*-_!_@@%

Edge computing

INfovista
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