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26 Years of Development, Huawel Continues to Promote the Advancement of
Data Communication Technologies

14 o Top spot in Wi-Fi 6/IPv6+/network slicing/400GE

Huawei contributions to 430+ IETF RFCs

Global research centers -

100+ .

5
Scientists/Top experts 4

R&D professionals 0

3
1
Ethernet FlexE WLAN 5G Bearer SDN/NFV SRv6 Network

Cloudification

R ¥ o #

o o o o o o

operstack

R&D investment/revenue
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Highly Recognized by the Industry

Huawei CloudCampus

AR A ren awe
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Wireless Solution
Forrester Strong Performance

Campus Switch

2020 Global Campus Switch
Enabling Technology
Leadership Award

L;cin'i-: $ i.‘

CloudCampus Solution SD-WAN

2020 Gartner
Customer Choice

2020&2021 Gartner
Customer Choice

Huawei CloudFabric

.-_! FORRESTER
== WAVE

— LEADER 202C

Open, Programmable
Switches For A
Businesswide SDN

Data Center Switch
The Forrester Wave ™: Open, Programmable Switches
For a Businesswide SDN, Q3 2020

2020 Global Data
Center Switch
Technology

Interop Best of 2020
Show Award Gartner
Customer Choice

Huawei HiSec

Firewall

Gartner: Challenger
Magic Quadrant

Al Firewall

Forrester Strong Performer
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Huawel Continues Leading the Market Share of Data Communication Industry

Campus Network DC Network WAN
AirEngine CloudEngine NetEngine
Wi-Fi AP Data Center Switches WAN Routers

No.1l No.1 No.1

in the enterprise WLAN market in in 10GE+25GE port delivery worldwide in the global carrier router market
China share

*2020 * 2020, Gartner * 2017~2020

Security

HiSecEngine
USG Firewalls

No.1

in the market share of enterprise
UTM firewalls in China

*2020 Q3 IDC
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Yyactue Huawei B passutumn Wi-Fi 6

B 2018 roay Huawei npeactasmn nepsyto B UHAYCTPUKM BeCnpPOBOAHYIO TOYKY AOCTYNa
HoBoro nokoneHmna Wi-Fi 6, co ckopoctbto 10G - AP7060DN.
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Huawei Launches

X-Gen Wi-Fi
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3X HIGHER RATE 4X HIGHER CAPACITY WI-F1/10T CONVERGENCE CLOUD-MANAGED
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U.S. vs Huawei

» B mae 2019 ropa Huawei n 70
NOYepHUX NpeanpuaTUiA nonanu
B YEPHbIA CMIUCOK aMEPUKAHCKOro

‘ =

P MwuHTOpTra.
) _‘f & > Google, Intel, Qualcomm,
h " . ' Broadcom " eule pAa
. .. aMePUKAHCKMX KOMMaHUM
~ A\ l opMLMNANbHO 06bABUNN o)
‘ pr 4 NPMOCTaHOBKe  Bcex  bHu3Hec-
. NPOLLECCOB, CBA3bIBAIOWINX UX C

N Huawei.
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Solar R530/520

gcEn
NIRRT
Latra-Large Canacly
Backbone Matn

Router Chysots

Solar $520/510
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Duta Cantor Carmons

Fuetet ( e

Huawei XEngine —uunbl Ha ocHoBe Al

Solar A520

L el
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Secunty Gatewoy
Doece Chpnot

Solar AS10
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[ L3 SURUTUNEL Ty
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3anycK HoBbiX npoayKktoB Wi-Fi 6

(‘ AirEngine Wi-Fi 6 ))
Powered by Huawei 5G

of all-scenario AirEngine series Wi-Fi 6 products.

Q7% HUAWEI



3anyck HoBbix npoaykToB Wi-Fi 6

7 KnoyeBbiX TexHonorum Huawei

Mbkoe nepekntoueHune pexuma pabotbl paguo

*  OnTMmanbHas NpPoU3BOAUTENBHOCTb, AOCTUraemas 3a cHeT ONTUMU3aLmm ceTn Ha base UN.
* [porpammHblit anrpeia, yBenn4eHne KoANHecTsa NPOCTPaHCTBEHHbIX MOTOKOB

YHUKanbHaa TexHoaorma
Huawei, He

7
4+8+4 noapepxveaemas
KOHKypeHTaMu

< 4+12

% 4+8+cKaHupoBaHue

~
Kaveropus XapaKTepUCTUKN NPOU3BOAUTENIbHOCTH 44444
(konuuecrso notokos MIMO) Huawei KoHKypeHTbI
MakcumanbHo 16 NpOCTPaHCTBEHHbIX MOTOKOB 4+8/4+6+cKaHnpoBaHne
MponyckHasa cnocobHocTs 10,75 Mut/c 4+12 4+8
®narmax 7-8 I6ut/c (no pakTMueckum pesynbtaTtam TECTOB), 370 B 4+6
ABa pasa npeBbllIaeT NoKasaTen KOHKYPEHTOB > 4+6+37 4+4
Mogenb ' 2+2+4 P
npodeccuoHanbH / MakcumanbHo 12 NpoCTpaHCTBEHHbIX MOTOKOB 2+4+3 2+2
oro Knacca ~ 4+4/2+4+craHnpoBaHue
CrangapTtHas 9 2+4/2+2+2
Mogens \ J MakcrmanbHO 8 NPOCTPaHCTBEHHbBIX MOTOKOB
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AirEngine: Hosble mogenu

"

AirEngine 5761R-11/11E
1xGE optical + 1xGE

MIMO 5Ghz: 2x2; 2.4Ghz: 2x2
1.775 Gbit/s

AirEngine 6761-21T

1x2.5GE + 1xGE

MIMO 5Ghz: 4x4 & 2x2; 2.4Ghz: 2x2
6.575 Gbit/s

AirEngine 5761-21
1x2.5GE + 1xGE

MIMO 5Ghz: 4x4, 2.4Ghz: 2x2
5.375 Gbit/s

AirEngine 5761-11W

1xGE + 4xGE + 2xRJ45 passthrough
MIMO 5Ghz: 2x2, 2.4Ghz: 2x2
1.775 Gbit/s

NN oy PO

AirEngine 6761-21/21E
1x2.5GE + 1xGE

MIMO 5Ghz: 4x4; 2.4Ghz: 4x4
3.55 Gbit/s

AirEngine 5761-11

1xGE

MIMO 5Ghz: 2x2, 2.4Ghz: 2x2
1.775 Gbit/s

AirEngine 5761-12W

1xGE + 4xGE + 2xRJ45 PoE passthrough
MIMO 5Ghz: 2x2, 2.4Ghz: 2x2

1.775 Gbit/s
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AirEngine: KoHTponnepbl

s12700E, 7700, 6700-H,
5700-H switches

Support from 1K to 10K APs

WLAN
ACs

AC6800V

Forwarding performance of 60 Gbit/s
Managing a maximum of 10K APs
Providing access to a maximum of
100K users

P

l..‘ H-H- PR = ie |

AR routers

Support from 8 to 128 APs

_—

AC6805

Forwarding performance of 40 Gbit/s
Managing a maximum of 6K APs
Providing access to a maximum of
64K users

iMaster NCE-Campus

Support up to 200K APs

L: _—

AirEngine 9700-M1

Forwarding performance of 20 Gbit/s
Managing a maximum of 2K APs
Providing access to a maximum of
32K users

Leader AP

Support from 12 to 48 APs

l‘:q-l r‘- l.!;
AC6508
Forwarding performance of 6 Gbit/s
Managing a maximum of 256 APs

Providing access to a maximum of
4K users
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Y10 HoBOro B Wi-Fi 6?
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1024-QAM
8x8 MU-MIMO

» CkopocTtb 00 9.6 Gbps

» 4x nponyckHaa cnocobHOCTb

BbiCOKaa CKOPOCTb BbiCcOKaA NNOTHOCTb

— 8]
T
UL/DL OFDMA

uL/DL MU-MIMO
» [0 1024 knueHtoB Ha 1 T/}

» 4x 0HOBpPEMEHHbIX
nonb3oBaTesien

Frequency
A
User 2
User 3
> Time

OFDMA
Spatial ReUSE

» TnaHMpoBaHMe pecypcoB
no notTpebHocTam

» Latency B cpeagHeM MeHblLe
Ha 50%

dHepronoTpebneHue

<z

TWT
20MHz-only

» TWT — ynpasnsembi ocTyn
K pagmoadpunpy

» YMeHblleHne pacxoaa
6aTapen TepMMHANOB
Ha 30%
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MU-MIMO & OFDMA Joint Scheduling, Addressing the High-Density
Concurrent Capacity Issue

Industry: mutually exclusive MU-MIMO and Huawei AirEngine: MU-MIMO + OFDMA
OFDMA scheduling joint scheduling
A .
4o q , A Frequency! Only one spatial Frequency domain
requency domain domain | stream is available. [T ~
som——_—_—_—_—————— \ o m———— : ------ ~\ I ]
I{ : |l: : : User4d : 4O(y
| | | o | | I | ’
. 1
: Userl User : :: : : User3 User5 :
ser ser 1 : 1 2%9 1*1 I
IS 22 |l Ii ! : : Throughput
i i :i H I | increase
I I || Usert [ : I J
= } S R A >
> > Spatial
MU-MIMO Spatial OEDMA Spatial Fully utilize spectrum resources, and balance stream
stream stream traffic and multi-user requirements
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Industry-Leading Dual-Band Smart Antenna, with a 20% Longer Coverage

Distance

Industry: omnidirectional
antennas

Out-of-phase
superposition of signals

AP CA—f STA
(((K)) Antenna B

Antenna A

________________________________________

(((‘)) Antenna B

Huawei: Smart Antenna

e R e S e e e e S e e L S S il S oy

Antenna A In-phase superposition
of signals

|
|
|
o LT

|

|

Slgnals enhanced

m -

Note: Cisco Wi-Fi 6 APs do not have smart antennas.

Z[?
] ]
_E Ia_%;
== More focused signals

Penetrating one more

g wall*
*: brick wall, glass,

wooden door, etc.

+ Patented dual-band co-planar design,
smaller AP size

4 elements for each antenna and 28
beam combinations, achieving all-round
beamforming and more accurate beams

Beam training

y N -
3 ety
. T4 e r
. " - .
‘[.l'y-'- R
__._..l.lJ...‘,L “_ E a

Try (RN ; ri:::“.'_-

DTWAEB_ES"[ -”fy N

+ Patented intelligent beam training
algorithm for selecting the beam with the
maximum gain

» Flexible environment adaptation, enabling
always-on optimal signals for users
anytime, anywhere

Codirectional matching
for digital beams

Beam gain of '
smart antennas [

N \

‘] I’I

‘e * 1y
. /l.l i
LI /o

| | ¢\

| | 1

Traditional Coverage distance:
antenna 20% longer

1 Digital TxBF
! gain
1

e

* Flexible direction adjustment for antenna
beams and digital beams to maximize the
signal gain in the target STA direction
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Huawei Smart Antennas

5G honzontal-polarization
antenna

2.4G horizontal-
polarization antenna

2 4G vertical-
5G vertical- polarization antenna

polarization antenna

5G horizontal-
2 4G horizontal- polarization antenna

polarization antenna

2.4G vertical- _

polarization antenna
5G vertical-

polarization antenna

" No. 0~

~ Directional
beam

Omnidirectional
beam

\ ~ No.4,

. No. 3

» 16 aHTeHH: 2.41ru;: 4, 5lru;: 12

» 4 3nemeHTa Ha aHTEeHHY

> 28 KombuHauMI HanpaBaAeHUN y4a
» [MopaBneHne nomex Ao 15 dB

Yem 6onblie dHTEHH, TEM CUJ/IbHEE 6y,£|,eT
nponsBoauUTe/IbHOCTb cynepno3numm CMrHaaa
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Non-linear effect of the power amplifier (PA)

Ideal linear
amplification

N

Out-of-band distortion:
spectrum regeneration

Spectral
Regrowth

RF Signal Adjacent Chanael

Adjacent-channel
interference increases,
affecting neighboring
devices.

Actual amplification
curve (non-linear)

In-band distortion:
constellation distortion

Higher bit error rate (BER)
is generated, making
signal receive difficult.

DPD Technology Improves the Transmission Distance of the DL 1024-
QAM High-Order Rate by 30%

Digital Pre-distortion (DPD)

PDCore ’ PA
— () Gl >
x - > v
Pout Pout
—
+ // . /
> i S
P in Pm

Pre-distortion
4 adjustment target

v el PA linearity

—

1024-QAM: increases the
transmission from 8 mto 11 m.

X1 X2

256-QAM: increases the
transmission from 10 m to 15 m.

Non-linear signals that are
opposite to the PA are
generated to offset the non-
linearity of the PA.

Note: DPD requires special
hardware circuit design, which is
not implemented by Cisco.

Transmission
distance at a Huawei Cisco
high-order rate
256-QAM 15m 10 m
1024-QAM 11m 8m
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Industry's Unique SmartRadio Air Interface Optimization — SDR: Flexibly
Adapting to Different Scenarios

Customer Benefits:
e SDR 2.4 G/5G AP 1. In high-bandwidth scenarios, the dual-radio mode is selected to
» Flexible switchover of radio modes: provide ultra-large throughput. | _ _
. . . : 2. In high-concurrency scenarios, the triple-radio mode is selected
_dual-radlo, t”plefrad'o’ and qlual-radm + to allow more users to access the network.
independent radio for scanning 3. In scenarios with severe interference, the dual-radio +
independent radio™ for scanning mode is selected. In this
mode, the independent radio for scanning is used to monitor
and optimize the network quality in real time without affecting
the performance. To be supported in R20C00
4. On a large-scale network, APs in one model but different
modes can be deployed to better adapt to traffic of different
types in multiple service scenarios. This approach also
improves the network-wide performance and reduces the TCO.

Stadium @)

Many interference sources,
requiring real-time network
status awareness

E-Classroom

6-10 Mbps for each user

»
Comparison between Huawei and other vendors
30 users: Huawei Cisco Aruba H3C
50-70 Mbps for each user Public classroom :,) Supported * Will be * Will be
. supported by supported by Not
< SDR | by high-end . .
5 APS m_ld-range and m_ld—range and | supported
high-end APs high-end APs
120 users;
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Industry's Unique SmartRadio Air Interface Optimization — DFA: Dynamically
ldentifying Redundant Radios and Effectively Reducing Interference

Initial State Determine redundant radios Adjust the channel and transmit power
AP D AP D AP D
[ ] ® °
4 S 2 I
________________ 4 \
/ \
E 2.4 GHZ E L I/ \
---------------- o AP B N
» . B U apa aPB
AP A AP B \ J
\\\ ,,
[ ] ~— -
°
°
AP C AP C
AP C
> Interference on the 2.4 GHz channels » Redundant 2.4 GHz radios » Adjust the 2.4 GHz transmit power of
after calculation other APs and disable the 2.4 GHz

channel of AP-A to reduce interference.

» Dynamic frequency assignment (DFA): automatically calculates whether 2.4 GHz radios of APs are redundant, adjusts the power, disables the redundant radios, or
enables the APs to switch to the monitor mode.
» If an AP becomes faulty, the AC re-calculates the network-wide signals and adjusts the frequency band, channel, and transmit power of the APs accordingly.

V4 HUAWEI



Industry's Unique SmartRadio Air Interface Optimization — DBS:
Dynamically Adjusting the Bandwidth for Network-Wide Bandwidth

Improvement
(Pre-adjustment)

— —  Hotspot area

~
// A\//
/

Channel: 17 Channel: 1 hhannel: 6
2.4 GHz[ Hr20 MH# HT20 MHz HR20 MHz
5 GHz Channél: 60 Channel: 44 Cha\ nel: 149

HT20 MHz HT20,MHz

HT20 MHz \
I

Channel: 6 Channel: 11 Channel: 1
2.4 GHz HT20 MHz HT20 MHz 1 HT20 MHz
.52 \! >>
Channel: 149 Channel: 52 Channel: 161
5 GHz HT20 MHz HT20 MHz HT20 MHz
\ 1
Channgj: 11 Channel: 1 Channel: 6
2.4 GHz [ HT20 MNz HT20 MHz HT20 MHz
\ 7
5 GHz Channel: 165 Channel: 44 Clrannel: 60
HT20 MHz HT20 MHz WAT20 MHz
N\ . .
~ ~N <

Early network planning: To ensure no interference on
all channels, the AP works in HT20 mode by default.
This mode limits user bandwidth to some extent.

(Post-adjustment)

— — . Hotspot area

% PP
Ve
Channel: 1 hannel: 6
HT20 MHz HTR0 MHz

Channel: 1¥
2.4 GHz[ H120 Mljf

Channél: 60
HT20 ;&le

Cha\ nel: 149
HT2 \MHz

Channel: 44
HT40 MHz

5 GHz

Channel: 6
HT20 MHz

Channel: 11
HT20 MHz

Channel: 52
HT40 MHz

Channel: 1

2.4 GHz 1 HT20 MHz

Channel: 149
HT80 MHz

Channel: 161

5 GHz HT20 MHz

I
Channel: 6

\
Channg|: 11 Channel: 1

2.4 GHz/[ HT20 MNz HT20 MHz HT20 MHz
\ 7
5 GH Channel: 165 Channel: 44 Channel: 60
z HT20 MHz HT40 MHz WT20 MHz
\
S o . 4

Channel detection and traffic identification algorithm:
Preferentially allocate more network resources to core
areas with heavy traffic volumes, improving the
network-wide throughput by more than 20%.
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Device-Pipe Synergy Mechanism Prevents Service Interruption or Frame
Freezing Caused by Long Roaming Handover Latency

STA

1. Scanning

2. Authentication

3. Reassociation

4. Reauthentication

5. Four-way handshake

A 4

a
\ 4

Key negotiatio

=

802.1X

| AP1 | | AP2 | | WAC | | Server | Huawel lossless roaming (office)

Requirements for the roaming handover latency in office scenarios:
Online video (1080p) without frame freezing: Service latency < 20 ms

Communicatign recovery
. .. _ .~ Source: White Paper of UHD Video over Home Wi-Fi Network Solution
6. Disassociation < >
¢ Supported by EMUI 10.1 or later
Commpn PMK F_ast 11R Over the Air 1_1R_Ov_er the DS Huawei Lossless Roaming™
Roaming Roaming (Distribution System)
Latency (air interface interaction) 1s 300 ms 30-50 ms 20-30 ms <10 ms
Latency (service recovery) 1s 320 ms 80 ms 40 ms <10 ms
Roaming process (steps) 1-6 1-3,5,and 6 1-3and 6 1,3,and 6 3and 6
Competition A, H,and R C (optimized for Apple terminals) H (optlmlzeq for Huawei
terminals)
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be3onacHoOCTb Ha BCeX YPOBHAX

* The Wi-Fi protocol itself is secure.
* In most cases, people ignore security for

@ Interference convenience.

Huawei provides E2E Wi-Fi security assurance.

1~ R°g“e‘*’/¢« o 8 e

CAPWAP
X

)
o 7 Ve

o
Hacking

i E Unauthorized terminals

Air interface security Encryption security

» Spectrum analysis for interference + Authentication: MAC/802.1X/portal » Air interface management frame

identification (independent RF authentication encryption: PMF

scanning) » Authorization: Free mobility and « Air interface data encryption: WEP,
« WIDS/WIPS air interface attack unified authorization WPA, WPA2, WPA3

defense 4W1H refined control policy: Who, * Wired tunnel hardware encryption:
* Rogue AP identification and Where, What, When, How DTLS and IPsec

countermeasure * Protection: policy control and virus

filtering at the network ingress
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Mopaxopabl K uHPpacTpyktype Wi-Fi

Authentication
system

AP1 Ryl . APn

< S
S i

WAC + Fit AP

Agile Switch: @

WAC + Fit AP

Independent
gateway

Leader AP

AP1

AP n

CAPWAP
tunnel

Chassis Switch:
WAC/ACU2 + Fit AP

55700-1
GEO/0/4

55700-2
GE0/O/2
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Mopaxopabl K uHPpacTpyktype Wi-Fi

Leader AP no3sonAeT To4Ke AOCTyna paboTaTb Kak KOHTPOA/Eep, ANA ynpaBieHua cobon v ApyrMmmn TOYKamMu aocTyna B
pexnme Fit.

Bridge mode OcobeHHOCTH:

Uplmk PPPoE, automatic IP
allocation, fixed IP, default VLAN 2

NAT mapping

Default service VLAN: 101
DHCP server enabled

Tunnel forwarding

|

External gateway
DHCP server for STAs

Leader AP
| Fit AP Fit AP
(@ iﬂ) (i lﬂ) (t fl)
|
= E =
v
<- Direct forwarding

- AirEngine 8700 cepuu: 48 APs
(direct forwarding), 24 APs (tunnel
forwarding)

- AirEngine 6700 n 5700 cepuu: 24
APs (direct forwarding), 12 APs
(tunnel forwarding),

- Leader AP paboTaeT HaumnHaA ¢
Bepcuun VRP V200R020C10

- BO3MOXHOCTb HacTpOMKM Yepe3s
MobunbHOE NpuaoKeHne
CloudCampus APP.
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Mopaxopabl K uHPpacTpyktype Wi-Fi

Wi-Fi 6 Agile Distributed Solution

o MpocToTa pa3BepTbiBaHUA
eassmman 1 rubkoe pacwimpeHue

1 central AP for 48 rooms

R

Smart antennas ensure always-on
signals for users.
Upstream port: GE electrical port
Downlink: 4 x GE electrical ports
Path through: 2*RJ45

Central AP Uplink: 4 x 10GE optical port Smart RU
AirEngine 9700D-M Downlink: 24 x GE electrical port AirEngine 5761-11WD
e
By
SN YT
e R e N e
/i
BIRlR D .
o Centr.aIAP o Central AP
o o Management node
o R R A 3 L L
BBl BR B A A §
' ' ' ' RU RU RU
Wired/Wireless coverage without 90%+ management licenses saved
coverage holes
Wi-Fi & 4 x GE downlink port

Secure and seamless terminal
access
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Mopaxopabl K uHPpacTpyktype Wi-Fi
KousepreHuuna Wi-Fi u |oT ana coBpemeHHbIX KaMMYCHbIX ceTeun

AirEngine Nnhardpopma ynpasneHus loT Cuctema 3/1. LEHHUKOB: aBTOMAaTU4YecKoe KoHTponb cocToAHMA  340pOBbA
obHOBNEHWE LEeH Ha ToBapbl. YMeHblueHue y4aLmxcsa, NOCTOAHHOE BHUMaHMWe
KoHTponnep obbema py4dHbIx onepaumit Ha 90% K PU3NYECKMM NoKasaTensm

g @ Wutepdeiic

BCTPOEHHOro Mmoayns

Wt 4 o
v v -0. l loT NHTepHEeT Bewen AnA NoBbiEHUS YnpasneHune opuUCcHbIMK pecypcamm, NoBbiLIeHWE
1 |

EI KayecTsa ycayr B 60/1bHULLAX 3G PEKTUBHOCTU UCMOb30BaHNA pecypcos Ha 100%

@ BHewHwnit moaynb loT

@ BcTpoeHHbiit unn loT . = .
+ KapTa I @
+ "») + @ + @ “..
RFID = -
Bluetooth RFID ZigBee Thread
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NMoaxoabl K UHPpacTpyKType Wi-Fi
KouBepreHuuna Wi-Fi u |oT ana coBpemeHHbIX KaMMYCHbIX ceTeun

' 7PN

SENSE ™, s C €

4 AR RFIDHF
R APYJIOTO00

£ N g

V4 HUAWEI



Mopaxopabl K uHPpacTpyktype Wi-Fi

KonusepreHuuna Wi-Fi u loT ana coBpemeHHbIX KaMMNYCHbIX ceTeun

Ny s - - - e S S S e e .
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OnbIT HacTpouKu: Leader AP

o
\

Direct forwarding

)

1

A we -
‘W’ -
Router
FitAP : L " Fit AP
Leader AP -

BSSIT SE25 75402 el

Rsst-so@m B

Chameel 35 [SOMHY

MALC ACDTFEFIFAFS

Link-Rate: 540Mops

1P 192168185

CloudCampus DEMO

k Depl

o Site. Qu

| Quick Launch Bar

D )
)

Speed Interferance
Test

Find AP

WeF
Status

Scan to Connect

Scan the QR Code or MAC address
barcode at the back of the device.

INFUT MAC
ADDRESS

Ensure the QR code is in the square frame.Ensure
that there is only one bar code in the scanning box.

CloudCampus
APP

Vertigbar in der

AppGallery
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Terminal Dialing Test, Real-Time Network Diagnosis, Intelligent
Issue Analysis, Professional Report Interpretation

Deployment solution

Scenarios: Huawei public cloud/ On-premises

( .
o iMasternce
: iMaster NCE-Campus

\

o iMasternce |
& Campusinsight

Intranet server/VM

=

Gateway

Dialing test terminal (with
CloudCampus APP
installed)

Zero-cost rapid deployment

. Network reachability can
be tested
*  CloudCampus APP can
be installed only on
Android phones
Analysis reports are
immediately generated
Campuslnsight can be
shared in a region

| Queh Lasrsh mae °

[SS, ‘e

Dialing test report

Provide comparison
reports of networks
built by different
vendors,
comprehensively
evaluate the overall
user experience of
Wi-Fi networks,
analyze network
issues, and provide
network optimization
guidance.

Professional report interpretation

AP Vendor fest Time Test Result

Project Narmw

N1O 2021/04/12 06:59-07:09 All metnics are qualified,
Evaluation
reSUIt lardwidhy, § The test result s poor:
overview N10 2021/04/12 05:59-07:09 Bandwidth: Average 173 Mbps, Disqualification rate 100% |

Metrics
overview

Test
details

Ping: Average 1% ms, Disqualification rate 27%
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IMaster NCE-Campuslnsight

Basic Information Metric Overview
Possible Cause Troubleshooting Object Suggestions
Interference exists between co-channel interference APs Interference AP Suggestion 1: Manually trigger RF calibration
Take AC6605 V200R009C00 as an example. Run the calibrate manual startup command in the WLAN view to manually trigger RF
calibration

For other versions or device types, see the corresponding configuration manual

Suggestion 2: Reduce the number of broadcast frames sent by interference APs on the air interface
The following uses AC6605 V200R009C00 as an example
Step 1: Run the beacon-5g-rate command in the SSID profile view to set the transmission rate of 5GHz Beacon frames o 9 or 12 Mbit/s
Step 2: Run the beacon-interval command in the RF profile view to set the interval for the AP to send Beacon frames to 200 TUs.

The client traffic is heavy Wireless client Suggestion: Configure rate limit for clients
Take AC6605 V200R009C00 as an example. Run the rate-limit command in the traffic profile view to set the rate limit for upstream and
downstream packets of all STAs or each STA in a VAP. For other versions or device types, see the corresponding configuration manual.

Low-efiicient clients occupy air interface resources Wireless client Suggestion 1. Check whether other clients are connected to the AP. If it does not affect other users, it will be treated according to the actual situation

Suggestion 2: Manually trigger RF calibration when there are multiple inefficient users
Take AC6605 V200R009C00 as an example. Run the calibrate manual startup command in the WLAN view to manually trigger RF calibration
For other versions or device types, see the corresponding configuration manual

Suggestion 3: Enable the smart roaming function to suppress low-efficient clients

The following uses AC6605 V200R009C00 as an example

Step 1: Run the smart-roam roam-threshold command in the RRM template view to set the smart roaming threshold. You are advised 1o set the
SNR to 25

Step 2: Run the smart-roam quick-kickoff-threshold command in the RRM template view 1o set the threshold for quickly and forcibly bringing
clients offline. You are advised to set the SNR 1o 20

For other versions or device types, see the corresponding configuration manual

“‘ fthe above s igge stions do not resolve the issue, please check the device further: AP4




Mopaxopabl K uHPpacTpyktype Wi-Fi

NpoeKkT TK «JIAHUT» cTpoutenbctsa
NT-nHpacTpyKTypbl Ha CTaAUOHE
«OTKpbITME ApeHa» 3aHAN 2 roaa.

bbino nponoxkeHo 4500 nopTtos CKC,
caenaHa CKIMT Ha 180 TB-naHenen,
BBeAeHbl B 3Kcnayatauyuto gse CX[,

Bl B Ha 50Tb KaXkaas, yeTblpe
e . N B ' AByxcokeTHbIXx Rack-mount cepsepa
’?\'2‘%@?&* A2, Ana nnathopmbl BUPTYaAn3aLum

87 Touek Wi-Fi, ATC Ha 250
aboHeHTOB M 36 6a30BbiX CTaHUUM
DECT.
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Huawel support digital transformation of largest Russian retail company

[ g Requirement and Challenges
) X5 RETAIL GROUP ‘

Need easy O&M of LAN and WLAN equipment

Prefer cost-effective solution for stores

Solutions

Large-capacity AC solution: AC6800V cluster manage more than 40K AP

Campus switches: More than 2500 switches deployed

X5 RG is Russia‘’s largest food retailer, dedicated to
creating, developing and actively managing a portfolio of Customer Benefits
retail products with unique value propositions and brands,
and promoting these brands to Russian customers with

different needs.
Wi-Fi technology: helped customer centrally control the WLAN network of all stores

The Customer give most attention to network stability and
aimed to build the High availability network infrastructure. Store campus: provide HA LAN network for multifarious accessing
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Transneft SSII-2 project

(4 TRANSNEFT

Transneft is a Russian state-owned transport
monopoly, the largest oil pipeline company in the
world. JSC "Transneft" is operating over 70
thousand kilometers of trunk pipelines. It transports
about 90% of oil and 30% of oil products produced
in Russia

* Requirement and Challenges

v Scalable solution for complete LAN upgrade from CISCO for all company offices in
Russia for about 55000 employees
v Complex infrastructure with O&M systems and NAC for all ports

v" Provide performance reserve for 5-7 years future

% Solutions

v New generation S-series switches and Wi-Fi 6 APs: 6787 pcs switches and 1220 AP
v Agile controller Campus: whole Network Admission Control for wired and wireless clients

v Flexible expansion: the solution can integrate the equipment already

% Customer Benefits

v~ Wi-Fi 6 technology: it provides the highest traffic bandwidth available in the market, increased capacity,
extended battery life of Wi-Fi 6 clients

v Agile controller Campus additional automation for efficient management

v Transparent network: switches with telemetry support for efficient network monitoring and
troubleshooting
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Huawel CloudCampus support digital transformation of retail company

** Requirement and Challenges

v" Scalability, solution has to support up to 200000 managed devices
v Need of an easy O&M of new LAN and WLAN equipment

v~ Automation to speed up deployment of new services and eliminate human errors

s Solutions

v~ Wi-Fi 6 APs: More than 2500 indoor APs installed
v New campus switches: More than 1500 switches deployed

v iMaster NCE-Campus: Single management solution for all network equipment

One of the largest retailer in Russia with more than

26000 stores throughout the Russia. Customer started % Customer Benefits
digital transformation of their business to improve OPEX
and create new revenue sources based on IT services.
The Customer give most attention to solution scalability,
easy of use, automation and fast deployment for new
services, data availability and efficient management and
visibility of network infrastructure. v Flexible expansion: Easy integration of new switches and APs

v~ Wi-Fi 6 technology: it provides the highest traffic bandwidth available in the market,
increased capacity, extended battery life of Wi-Fi 6 clients

v iMaster NCE-Campus: Agile and smart management and security.
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Huawel Wi-FiI 6 help Post of Russia to build a smart logistic centers

** Requirement and Challenges

v~ New warehouses, need of new Wi-Fi technology to overcome high bandwidth demand.
v Need of an easy and intelligent O&M of modern LAN equipment

v Location service with the highest accuracy

v Lossless roaming

s Solutions

v Wi-Fi 6: More than 100 indoor AirEngine 6760-X1E installed per one logistic center with WLAN
controller built-in CloudEngine S12700E

v Agile controller Campus: access management, free mobility

v iMaster NCE-CampuslInsight: streaming telemetry, analyzer, predictive optimization, real-time
simulation, Al

Russian Post is a national postal operator of Russia. o .

Russian Post employs about 390,000 people and has over s Customer Benefits

42,000 post offices, more than 35 logistic centers, with its

headquarters in Moscow. Logistics centers help to provide v Wi-Fi 6 technology: SmartRadio Lossless Roaming, increased capacity, extended battery life of Wi-Fi 6
a market-demanded level of service quality for senders of clients, highest bandwidth

letters and parcels, including improving the speed,
reliability and safety of shipments. Logistics centers are

located in the centers with the largest annual volume of
mail. v Flexible expansion: Easy integration of new switches and APs

v Agile controller Campus: Agile and smart management of security

v iMaster NCE-Campuslnsight: Automation, easy troubleshooting
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Huawel helps VTB to renovate office network

2 i,
I;i E“" i “

VTB Group operates a large international network
across CIS countries; Armenia, Belarus,
Kazakhstan and Azerbaijan. VTB also has banks
in Austria and Germany which are part of the
European sub-holding headed by VTB Bank
(Europe) SE.

** Requirement and Challenges

v Renovated building, need to replace outdated LAN infrastructure
v Need of Wi-Fi for corporate and guest use
v" Different security zones for users

v High speed connections to network core

» Solutions

v~ Wi-Fi 6 APs: 80 indoor AP installed covering 8 floors
v MPLS to user port: Any security zone can be provided to users

v New S5731-H and S6730-H switches: long lifecycle, cutting edge technology stack

s+ Customer Benefits

v~ Wi-Fi 6 technology: it provides the highest traffic bandwidth available in the market , increased
capacity , extended battery life of Wi-Fi 6 clients SDN ready network

v~ SDN network: Only Agile Controller needed, no equipment swap to build

v Increased links bandwidth: Possible future increase to 40G/100G
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Leading Industry Development, Contributing to Industry Standards, and
Winning Industry-Wide Recognition

/ AirEngine

AP7060 Wi-Fi 6 AP

Contributor to Wi-Fi 6 standards

(o)

39%

Global Wi-Fi 6 market share
*Q3 2018 to Q3 2019

(Salna'\

eeerr o1+ ) Customers' Choice

2020

=)
' 2020 Gartner /

NetEngine

8000 series routers

Contributor to SRv6 standards

31%

Global router market share

ceerai2 Y Customers' Choice
ustomers’|

2020 Gartner /

/CloudEngine

data center network switches

No. 1

World's first intelligent and lossless DCN

82%

CAGR

=i 4.\ Customers' Choice

2020 Gartner/

" H

iISecEngine

USG series firewalls

First to embrace Al firewalls

68%

Growth in the Chinese industry market

Strong Performer

FORRESTER

2020 Forrester Wavy
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