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Government Accelerate MBB Deployment through Standard & Evaluation Systems

Network Standard and evaluation are key elements

for Broadband development

1.Fair Competition to
improve efficiency

5.Protect user
rights '

4. Fulfilling universal
coverage obligations

— License distribution and
supervision

Network standard and

2. Drive industry
investment

2. 3.Matching data growth,

strengthening the
enabling effect

m———— Spectrum allocation

F— Complaint management

Stimulating and releasing competitive
dividends

Benefit from Government-led Network Evaluation

- Protect consumer: Consumers have the right to know
the network quality and coverage and select carriers
based on the network quality.

- High efficiency: Unified Benchmarking Standard and
sharing test cost with operators

- Fair competition : User choose operators based on
network quality and service comparison

- Strong Supervision: Monitor and evaluate the quality
of ICT policy implementation with unified standard

Government Supervision Challenges

evaluation
\
AEEEEEEEEEEEEEEER Government EEEEEEEEEEEEEEERERE
= 1. Support& e 2. Protection *®
; regulation N .

| Moni;oring ]

Operators | Broadband Service 1 >

‘..,___ 3. Market influence____..\

Lack of comparison with
global reference

Lack of KQI standards
&evaluation methodology

Long Test period and low
test frequency

No cooperation with
international third-party

Not consistent with global
benchmarking standards

Poor test methodology
and no crowdsourcing
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Global Benchmarking : More than 180+ Networks, 80 Countries Introduce
Benchmarking Tests

seSE e
e e

v P3 benchmarking become factual standard in EU
_ Netherlands

Public benchmark(GE/AUS/CHE/SP/NL/UK/SW)
7%  Germany

France
Spain . :
Mexico = -
Italy O T m Magenta® Sunrise
Maced e s
Panama

GERMANY AUSTRIA

Mozambique

N
) \.\‘\\ |
AN
Australia i

South Africa 2‘
v 2

Magazine + 3" Party

OTT oriented APP oriented

Operator group internal
benchmarking

® .°

vodafone Sngoinis

Telecom regulator benchmarking
pg communications

You @B | HD Verified

'-: P\OO-I-Metrlcs"
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P3 Benchmark Methodology- Word Leading Professional Benchmarking Standards

Benchmark Evaluation Score 100%

Voice Service 32% Data Service 48%

Crowdsourcin 0
g 20% Big City/ Small City/ Roads

Youtube

19% 6% 7% Benchmark Score B o o
12% 5% 10% 10% 11%

‘i

Voic ™= ™ Data

€ Sessi " Avera1g_i<:T‘See55|on Start time
Benchmark KQl ession Time
P10 Data Rate (RIS
resolution
Success Ratio -
P90 Data Rate et
Interruption

Call Setup Time

Call Success Rate

: Qualifier + Differentiator
requurements that have o be met to make the experience | Quialifiers are worth:
: 55% of all the points

DT and CT Combined 30+KPI

Qualifier : Model s
KPIs ol

Overall Score

Service Modules

Data: Percer s faster than 5
ibe additional aspects of those services t

J i Differentiators are worth:

Area Level
I i 45% of all the points

KPI Level

ETSI release benchmark standard P3 start to support 5G
with reference of P3 in 2019.08 benchmark test at 2019
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Key Factors to impact Network Performance in 5G era

4 Key Forces for Operators

Sub3G EN-DC is the first priority

a
‘ 5G Spectrum * C-band on demand deployment
availability * Sub3G wide coverage
Nation-wide gSt Race to nationwide 5G coverage,
Branding be the frontrunner
* 4T4R for all middle band
‘ Speed benchmark * Experience increase >30% by
EN-DC
‘ Seamless coverage ({(i * VOLTE as fundamental layer
g % * VOLTE everywhere
-

Deutschland

O T--

* Regulator: 98% pop covered by
2022

* VDF 700MHz/DT 2100MHz to
build NR, lowest investment to
achieve 5G coverage.

Netherlands EF .. @ kpn

* No C-Band auction till 2022
e 700MHz for 5G launch

* TMNL uses 700M/1.8G/2.1G to deploy
NR, will be commercial launched in 2020

C-band EN-DC is priority for differentiation

144 MHz ] L=

) S Switzerland vsm Sunrise
*OMHZ a0 mHz | 40 MHz * Swisscom 1.8/2.1/2.6G for 5G wide
coverage
* Sunrise 700/900/1.8G for 5G wide
‘/ g m coverage
vodafone * C-band EN-DC for differential
experience

EE: C-bandis less bandwidth, EN-DC raise
peak rate
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http://upload.wikimedia.org/wikipedia/en/6/68/3-brand.svg
http://upload.wikimedia.org/wikipedia/en/6/68/3-brand.svg

Benchmark ranking Planning element mapping model

Methodology of mapping logic

‘ MOS I

Setup Time

Web (static/live)

Success Ratio

Benchmark Success Duration ) Freq uency
Score Band

Average Throughput

DL_HTTP
FILE

Startup Time

xMbps pro

Video Playouts
without Interruptions

Youtube APP

Benchmark KQl & KPI Network Planning Elements

Key KQI/KPI simulation prediction in coverage, speed (average/P10/P90)

N
Service type KQl Planning Target
Voice Web ) ) MOS SSR ) ) Coverage
Video File transfer Flayout \A.IO' Data rate Average Cell edge
interruption throughput throughput
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Network Design Criteria Analysis

KQl Upper score *

Voice
v' AVG SPEECH QUAL (4.5)
v P10 SPEECH QUAL (3.8)

Mapping P10 target speed to bands

KQI mapping to KPI

HH T 1a000
= FREE 08| gy ey

2%2 SPBC 1z 1.1

Data (b, incl. video) on| ©w |m

v/ HTTP FDTT DL: P10 Data

Rate (40Mbps))

o -1
2,775/ 6. 1417

-2]
&, 5083

ES
EF1 wﬂﬁ(ﬁ CC T FCA W %

# 5 81,218 45,152

30,518

J

Data (uL, incl. video) Mapping UL speed to DL RSRP

v' HTTP FDTT UL: P10
Data Rate (20Mbps)

* Network coverage related KPI

DL coverage requirement

v/ DLRSRP>-113dBm & SINR>-2dB

v DLRSRP>-113dBm & SINR>-2dB

DL coverage requirement with bands

s A
L800 10M RSRP>-100dBm @90%
L1800 20M RSRP>-111dBm @90% 7 LT RO Am@Ezs
12100 10M  RSRP>-113dBm @90% 7 LB - CO B e
L2600 20M RSRP>-116dBm @90% ¥ 12100 RSRP>-113dBm@90%
. J v/ 12600: RSRP>-116dBm@90%
DL coverage requirement
P10 Data Design rules:
Rate (UL) 2T2R 4T4AR * Standard merger, stricter values for similar indicators
DL RSRP>- DL RSRP>- * For voice, incorporating low bands or middle bands
20Mbps 90dBm@90% 93dBmM@90% * Foruplink , incorporating into middle bands
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Enhance Solutions to Gear Up 5G Deployments

Enabling all Wireless Deployment Scenarios and Services

NG Powerful Platform

Flexible Coordination

.
(A

@ ©

Superkits

Super Blade Site

Enables Multi-RAT Simplified Network

BladeAAU
. Easy Macro
MM
- [ Multi-Band
73 Book

AN

Industry Leading Innovation

Super uplink  Spectrum Sharing

BladeBBU

PowerStar

LNR Spectrum Sharing

Frequency
A
e NR RB
I ]
I — ] -
I . LTE RB
[ ]
I . ]
I .
[ [ ]
I ]
" Time(ms)
Time Domain 1ms
Frequency Domain RB level
IMaster MAE .
Analysis
«".IIQ‘
MBB network control and | AI@
Managenent -~ Control
management

convergence unit @ @ @ %

2G 3G 4G 5G
NR

Enhance User Experience

I 4 2ms

i Latency

«%3) ' super ULON 2 5ms .40
“GHZ‘

3.5GHz Coverage

Super
uplink

2.1GHz Coverage

Coverage Gain of VoLTE Plus

eRAN16.1
Frame Recovery, Interference Suppression

eRANIS1 +0.5dB |
TTIB Turbo Receiver i

Latency&MCS Optimization, Voice COMP
VoLTE Rate Control - +1dB 3
TTIB, RoHC " +3dB
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Thank you.

Bring digital to every person, home and
organization for a fully connected,
intelligent world.

Copyright©2020 Huawei Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding

the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. Huawei
may change the information at any time without notice.
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