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HeoxBauyeHHbIN pbIHOK — (POKYyC ANA pa3BUTUA A

HUAWEI

Nomoenaaenus: 7 79M nogknouénnbie, 992M 6e3 nopkniouenus

NMpoueHTHOe COOTHOLWEHUE AOMOBJIa,€eHUN C NOAK/NIIOUEHNEM K CeTHU

Developed 81.3%
World 46.4%
Developing 34.1%
LDCs 6.7%
Europe 82.1%
The Americas 60.0%
CIS 60.1%
Arab States 40.3%
APAC 36.3%
Africa 10.7%

148 ctpaH c HauMoHanNbHLI cTpaTerve WMPOKONONOCHOro AOCTYNa
ILZ & e
P gally Sl .
b * |

bonee 300M aomoBaageHnn naaHmpyetca nogxntountb K 2020
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Более 1Млрд. Домов без подключения



PocT TpeboBaHUM K NPONYCKHOU CNIOCOOHOCTU CeTHU

= OVER 3 BILLION
o B GOOGLE SEARCHES
> ARE DONE IN A DAY;
4+ Answering 34,000 questions

EEEEEEEEEEEEEEE

answered quickly, people ask less:
SLOWING SEARCH RESULTS o ?
BY JUST 4/10THS OF A SECOND Py (7 P |
would reduce the fumber

Google

Slowing search

results by just 0.4s
will reduce 8 millions
searches per da

Amazon.com makes about $67 million in sales each day.

IT COULD POTENTIALLY LOSE

UP TO $1.6 BILLION
PER YEAR BECAUSE OF A
1SECOND WEB PAGE DELAY.

I||
ald

1 second web page
delay, potentially

X

lose up to
S1.6B/year
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Source: YouTube mobile video with DASH/HLS, Q1 2015

N . |AKTyanbHbiX Bitrate ans
YcpeaHEHHbIU
KauectBo AKTya/IbHaA Bitrate 6e3npepbiBHOroO
Bupgeo pa3BEpPTKaA (H.264) NPOUrpbIBaHMNA BUAEO
. (ana paccuéra cetn)
240P 427 x 240 250Kbps 325Kbps
360P 640x360 450Kbps 600Kbps
480P 854 %480 700Kbps 900Kbps
720P 1280x 720 1.5Mbps 2Mbps
1080P 1920x% 1080 3Mbps AMbps
2.5K/2K 2560x%x1440 6Mbps 7.5Mbps
4K 3840x2160 13.5Mbps 17.5Mbps

« 4-5Mbps, muaumansHoe Tep6osanne ana Mo6unbHoro 1080p FHD

Video

e 2*10MH2z, munnmanbHasa wupuHa kanana LTE, 2*40MHz

pekomeHayemas
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Presentation Notes
4-5Mbps, мин. необходимая пропускная способность сети для МВВ 


OnTtummnsauma ycnyr roc. Cektopa - 3a/10r Hawlero s
6narococrosHua (npumep NpUMeHeHuns)
e Beicokas YpoBeHb obLyecTBeHHOoM
G | bosbune CTOUMOCTb b6e3ornacHocru
_: cyera 3a s 2 17 : pa60qel’7 NORTHIERSEY.COM : NEWS . . . .
b8 2/1-B0 e U1l Broken streetlight to be cited in suit in

Ridgewood pedestrian’s death

30%-50% notpebaeHus

3N1EKTpUYECTBa NPUXOANTCA Ha 50 npoeepok namn: 20 yen x2 aHs BY CHRIS HARRIS
yJANYHOE OCBEeLLEeHNE

UTo Nno3BoNAET UHTE/JIeKTYalbHOE OCBeLLeHue?

NHTennekr.
TepmuHanbl v TapaHTMa 6e30nacHOCTM NeLwwexoA0B HOYbHO

ocCBeLlleHne
CeTh NB-IoT v' ANCTaHLUMOHHO ynpaB/iseMble BbiK/itouaTesn, yrnpoLieHmne
NOACTPOMKN TaMepa K Ce30HHbIM U3MEHEHUAM.
v CokpalleHve 6onee 30 MvH, 3KOHOMMA 2$ Ha cBeT B MecsL,
Ycnyru [oc. cekTOp
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Presentation Notes
Муниципальные службы: традиционная отрасль, потенциально новые уровень услуг (пример)



O6uwecTB.6e30NacHOCTb, OKeaH A0X0Aa A/ ONepaTopoB

r Tpe6oBaHus 06LLEeCTBEHHOW rPacu.wlpeva T —
6e3onacTtHOCTN
A4 ; A4
PTT QoS Mgnt. Congestion Control B2C + B2B/G
S B2C
L OTtpacnu
fepcoH. ) NpapurentcTed
HOM HOM
lMepcoH.

PaclumnpeHue nokpbITUA CETU 3a cUeT
rocpmHaHCUpOBaHUA

PTT Voice Mgnt.

Intelligent d
RRC & DRX Mgnt. Bonbuwe cantoB MobuabHas bC MokpbiTUe BO3ayXxa

s

HUAWEI

® [MokpbiTne HaceneHus: 98% @ lNeorpad.nokpbiTne: 90%


http://image.baidu.com/search/detail?ct=503316480&z=&tn=baiduimagedetail&ipn=d&word=%E9%A3%9E%E6%9C%BA png&step_word=&ie=utf-8&in=&cl=2&lm=-1&st=-1&cs=394410810,1631828577&os=3297013437,41398899&simid=4131789747,735183859&pn=31&rn=1&di=166054167730&ln=1930&fr=&fmq=1451207666501_R&ic=0&s=undefined&se=&sme=&tab=0&width=&height=&face=undefined&is=&istype=0&ist=&jit=&bdtype=0&gsm=0&objurl=http://www.fscyd.com/upFiles/pngtp/feiji/05.png

nonb3oBartenen MBB

>300M

nomoack I R

1 MADA. .

6.7 MI B n.

becnpoBogHoOm y O6uan
~onepatop “ naatdopma ycayr

B2C > B2C+B2B
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Presentation Notes
中国移动为了提升黑龙江、辽宁、吉林、河北、安徽等五省农村收入，开展了LTE融合业务。业务发布之后每个月增长了30%的收入，用户数在9个月的时间内增长了50万
除此之外，德国DT、 西班牙Movistar、 科威特viva，德国VDF等也有类似的套餐。
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mob6anbHbIM NyTL 3Bontoumn K MBB 2020 e

HUAWEI

Release Release 10,11 Release 12 Release 13 Release 14 Release 15 Release 16

8,9

Aspect 4G 4.5G 5G
Demodulation 64QAM 256QAM 256QAM
40~100M @Cband
100M+ @HF
Capacity CA 4CC U-LTE Massive CA
Massive CA: FDD+ TDD CA, 8CC or upper Inter RAT MSA

Massive MIMO: 8T8R pa3pabboTku Massive MIMO : 64T64R
64T64R 128T128R 256 T256R Higher

Latency Short Latency 1ms TTI Shorter TTI ( 0.5ms ) 0.1~0.2ms TTI
Architecture Architecture Flat, IP Cloud EPC NFV, SDN. Slicing

Bandwidth 20M 20M

MIMO 2*2 MIMO, 4*4 MIMO
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Presenter
Presentation Notes
By the end of year 2015, 4.5G has achieved several important milestones: 

NB-IoT work item has been approved by 3GPP.

4.5G has been officially named by 3GPP as LTE-Advanced Pro. However, LTE-Advanced Pro is more related to 3GPP standards. 4.5G is used by Huawei for more extensive meanings.

TeliaSonera Norway has launched the world 1st 4.5G live network with Huawei. Six years ago, on the same day, TeliaSonera, with also Huawei, launched the world 1st commercial 4G network.



BasoBble TexHonoruu ansa 1Gbps ke

eModulation

o DL 2560AM — \", QUALEGM e 2015Q3, 3CC

CA+256QAM Test
UL 64QAM """ SnapDragon 820 in Etisalat UAE

MaccoBaa CA

__%4CC/5CC CA e Chipset Balong 750: 4CC chipset in 2016H1
Gbps s PRl LA * Networks 4CC CA demo in HKT Q4 2015
=800 mokaa CA
= eMIMO
2015Q2 ,120% Capacity Gain
SLa ©n otk . with Vertical Multi-Sector + 4T
128T128R (4R Terminal)

256 T256R 4T Celll 4T Cell2
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KauyecTBO OCHOBHbIX CEPBMUCOB CETU — 3aJ10T YCrNeLwwHOoro
NCNO/Ib30BaHNA ceTU aboOHeHTOM
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Video&IloT KntoueBas crpaterna Ha nytu Kycnexy B ICT @

70% cTpaTernu seaywmnx onepatopos Video&loT

vodafone

=T - . Kabel Devtschland
=== TELECOM 4
/e@\

> O\

» Buy 3 years exclusive UEFA copyright
» Wearable, sensor networks, mobile
% video surveillance, automatic driving, (/-@W
remote medical treatment

* Video support future revenue growth
o * Drone, safety emergency system,
robot, automatic driving, interactive atat
Internet, sensor network

(=

Smart Car Drone
14 14

Toward Media Co. Video is the core
Wearable, sensor networks, remote
medical treatment, automatic driving
and disaster relief

Buy Direct TV, build core strengths
Remote surgery, disaster relief,
interactive Internet as loT Strategies

@ 5

Wearable Robots
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http://upload.wikimedia.org/wikipedia/en/4/43/Att_svg.svg
http://upload.wikimedia.org/wikipedia/en/6/6b/Etisalat_logo.png
http://upload.wikimedia.org/wikipedia/en/a/a8/SingTel.svg
http://upload.wikimedia.org/wikipedia/en/9/95/Telkom_Indonesia.svg
http://en.wikipedia.org/wiki/File:America_Movil1.svg
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HapawwmBaHne aboHeHTckoM 6a3bi: NMoaknroueHnsa +

1 WTTX 2 NB-IOT 3 LITRA
--LTE int%gg Trunkd Radio
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http://www.uplus.co.kr/ent/iwifi/IWWService.hpi?mid=916&WEB_BNNR_ID=PIW03_4

Super WTTx: HoBbiu 06pa3s >Xn3Hu,
nopaaep>xuBaembin MBB2020
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2010 2015 2020
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Presentation Notes
PTT is a key communication tool in some special industry. And the traditional PTT solution such as IDEN for GSM and Qchat for UMTS, they all has high requirement for the terminal. It means this solution has stronger dependency on the maturity of industry. So it is difficult to promote it widely and the time to market will be limited. Meantime, with the data need growth, more and more business are not satisfied with only voice over PTT. PTT over LTE is ready to use. Here we want to show you how PTT over LTE work on China mobile commercial network. This device is a commercial durable device. Withstanding drops, spills, dust and grime. With LTE powerful performance it is able to transmitting group video call, map sharing, data transmission etc. and to deploy it became pretty simple, no much impact on commercial LTE network.




NB-IoT, oTKpbiBaeT HOBbIN PbIHOK

JDKOHOMMYHOE pa3BepTbiBaHME
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. 2% BONHa ycnyr, 3anyweHHas ¢ Y2

OkynaemocTb Ha 8-M rogy
. PaclimpeHHbIe ycrnyru, 3anylieHHble ¢ Y3
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Crapt s3kocuctembl NB-IoT

CraHgaptm3auma NB-IoT

\/
Mawn 2014 r.
Vodafone & Huawei ; @
X Joknagumnkm
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Ericsson:
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Presenter
Presentation Notes
LiTRA is a Professional PTT over LTE solution based on live LTE network & 3GPP standard. 
KM1标准
As shown here, as a matter of fact, 3GPP is leading the standard development of PTT over LTE from release 12 to R14. 
And more & more standard organizations & governmental agencies have started the coorperation with 3GPP, in order to establish the next generation standard of PTT over LTE.
KM2对运营商的意义
Thanks to HKT’s great help, here we have successfully launched LiTRA in their Live LTE network. 
With LiTRA, operators can provide critical communication services such as Push to talk, group dispatching as well as video services as shown here. 
These services can be widely applied in the field of public safety (like police, medic care, fire fighting), as well as the enterprise or utility sectors like electric power industry, transportation, port & tourism. 
So compared with traditional B2C services, it can really help operators expand B2B markets and grow the revenue 
KM3 我们的方案
Here is Huawei LiTRA’s solution, we are ready to provide E2E solution right now.
Firstly we think that there are still a lot challeges when commercial LTE network is used in public safety scenarios. So we released LITRA sw package including 5 charateristcs PTT QoS mgnt, congestion control, PTT voice mgnt., inteligent RRC & DRX policy, and security protection.
Furthermore we can slso provide application server, dispatch console , APP as well as rugged phone to realize professional services end to end.
KM4 全球案例
As shown here more and more countries intend to use operators‘ LTE network to realize the nation-wide public safety services. As you know, UK ESN project, Korean PS-LTE project, and many other operators are trialing or planning, even to commercial launch. We believe LTE has a huge potential in public safety or other B2B areas.Huawei is willing to co-operate with operators on this new business area. Thanks a lot.
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Presenter
Presentation Notes
Regarding 4.5G vision, there are two tasks: opening Giga mobile world, and empowering vertical markets.

Huawei has a forecast of MBB2020: 6.7 billion MBB users, 5G Bytes consumed per user per month, and 1 billion cellular IoT connections.

On one hand 4.5G will develop MBB into Giga bps level for people. On the other hand, 4.5G will help operator to explore vertical markets for new business space. Internet of Things, as an example, is a very promising market, which can be served with new technologies based on cellular networks. Other vertical markets are also potential targets for 4.5G.

4.5G will co-exist with 5G for a long time, since 5G will adopt new air interface on higher frequency bands. 4.5G is based on 4G evolution, so the investment on current 4G network can be protected. 4.5G may also make use of 5G candidate features and prepare for the coming of 5G.




http://lte-tdd.org/cn/

Jinpep kommepumanmsauum NB-IoT

-

Yuncertbl

Open Lab

ot

NMpumepobl
NnpUMeHeHus

23

Bbinyck gpyrux
YNMCeToB

v
e
2017Q1

(Boudicca)
Kommepu.

[na Tectos

2015Q1 2016Q1 (gocTyneH)

s

HUAWEI

Onepe:xaer oTpacnb
nalropn

=) o) ey =1

B rmobanbHbIX OTRPBLITBIX

naGopaTopyy ¢ BeAVLLIMMU
oneparopamu

A npymepa
nPUMEeHeHuda B 20151T.

90 npumepos
npumeHennaB 2016 T.



Huawei Jiupep B

Canada

O

[ouTt/c

2015 )

Kommepumanmsauum 4.5G

HopBerusa
FepmaHus
[Gnt/c
Q Typu,le"Taﬁ
réur/c | @
KyBenT FOHKOHr

Fént/c
ClE
F6|/|T/c® [but/c

fe
CuHranyp ‘

[Gut/c

2016 » 190

24

250M

KOMMep4eckux ceten 4.5G noagknrovyeHn M2M

Kanapa
5CC+4*4 MIMO+256QAM

[epmaHus
4CC+4*4AMIMO+256QAM
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4CC+4*4AMIMO+256QAM
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5CC+4*4 MIMO
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Presenter
Presentation Notes
Nowadays, many leading operators are launching 4.5G or LTE-Advanced Pro pre-commercial or trial networks.

There were about 100 4.5G networks in 2015. Huawei estimates that 2016 will see 100 4.5G commercial networks and 250M cellular machine to machine connections.
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CraHoB/ieHue 3kocuctembl 4.5G Sid
Cat9 Cat 12 + CAT13
DL: 450 MowuT/c DL: 600 M6uTt/c Cat 15 + CAT]_B Cat 16 + CAT13
UL: 50 Méwt/c UL: 150 Méwut/c DL: 750/800 M6ut/c  DL: 1/1.05 [6ut/c
Shapdragon 810 g?:ngzggz R8,20 UL: 150 M6ut/c UL: 150 M6ut/c

3CCCA, 14Q4
256QAM, 15Q4 QuAaLcoM| V2 Huawel ==

Balong720
" 2cc CA CATS, DL 5CC+UL 2CC+256QAM+ 4x4 MIMO
/@ HISILICON 14Q2

2015 2016+

CwmapTdoH
- 4x4 MIMO

- 256QAM

» 4CC/5CC CA
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11.2015
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Presenter
Presentation Notes
1. From industry point of view, LTE = New “Voice”
2. Video becomes the fundamental element in daily life
3. Handset becomes 1st screen, video on the go is a new habit
在4G时代，视频对于运营商的重要性等于2/3G时代的语音业务。视频成为生活的基本元素，从娱乐视频扩展到沟通视频、垂直行业视频等，人们对视频的需求越来越强烈。手机已经成为人们生活的第一屏，人们越来越习惯于随时随地点击视频获取信息。


4 cTyneHu 3BOMIOLUN paamno ceTy Ha nyTh Kk 2020 b

HUAWEI

CraHoBneHue 4.5G cetu

OnTummusaumsa ctpyktyp [1aHuposaHue 5G
[OTOBHOCTb K 4.5G 0ArocpoyHoe nepcneKkTusa

MnhaHuposBaHue _
Middling-Term @  Spectrum mapping I
6roaKeTa
@  EBontouua cetu
~
PocTt cetn (1 2 ropla) 6 \ 3 MNnaHMpoBaHMe eMKoceTH
. . OnTmmsaumAa cnekTpa .
(ocHoBaHHOE Ha cTaTUCTUKE) Middling-term @  Paccuér byaywux
@  HoBble YacTOTHblE AMANA30HDI o
KpaTkoBpemeHHoe notpebHocTEN CeTH
NAaHUPOBaHMeE 3 OnTMmM3aumMA CTPYKTYPbI CETH \ /
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Cnmbunos ceten 2G/3G/4G/5G, ocHoBa cTpaternn MBB 2020
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Presenter
Presentation Notes
按区域来看，各区域发展不均衡，3G在部分区域仍然是连接的主流。

By region, the regional development is not balanced, 3G in some areas is still the mainstream connection.


Thank you
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