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telco TV (& # 5 IPTV ~ MOD %)
— managed IP (walled garden)
OTT=® 4R

— open internet (unmanaged IP)

ncnuwill-4



) > - =
R ARIR 3

3 MT AR
— 5008 * =
- FREHD @?]/Hybrid fiber/coax
- 3 RZ

- RSN

e 1/3% = 11 (4160F * =)
MOD (internet protocol television » IPTV)
— 1307 +* = (2014)
— g@%”f,ﬁg‘h@@?]/Hybrid fiber/coax
— TR (HEREE ZARA)
RAT R
- 1308 -% =7

£

— EARF D ﬂ;%]/Digital video broadcasting terrestrial

P ~

RIS AFARE S ARRE > ARFHIRR

PRERR L AT ARIRTES F 417

ncnuwill-5



IP network
one IP network all services

App Open internet

TCP

IP

Managed IP Unmanaged IP

wsE | | meme | | Aeme [ e ] Wik, saT .

B(EER R
(ckt switching-> ip)
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-+ T ogpt VIEWING SITUATIONS Z
® ﬂ:ﬁ E./ ii 51: 100% 7 In what situations do you watch any type of TV/video :;gi
80% 1 content - at least weekly? m 45-53

e Mobile
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Younger TV viewers have more flexible viewing habits. They watch more
in non-traditional TV viewing situations than older viewers

Ericsson ConsumerLab, annual-TV-& -Media report Presentation
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One IP-network, all services ncnuwill-10
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— Mobility
— Time-shifting
— Place-shifting
e Others?

Multl-screen
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File Server
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Cloud and Fog/edge computing
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Set-top Box

Network terminal or CPE?

RAFIFRTARPL £ 5 RPREBK
£7WF 'y & H o

I s 'ﬁ' mlﬂ»# ‘('Jl 7‘_—- ; but §

— One for all

- App i

— TR 7 & T ¥ (e.qg., watch tv in bed)
STB-less

— Software decoder/tuner

% RRTARL L

T4 2 F116% o

R MG EWealg A

— Authentication (Common Interface, Conditional Access)

OTTZRHZFA WP £ FMB £ 05 1

— 3 Set-top Box?*c » £ %
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> 60% for video services

FEUL e 15 THREREMEF ET0%H 4 ¥
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. ZR—"% S #85 F 4 (source coding)

MPEG4/H.264
— HEVC (High Efficiency Video Coding » * # 3 H.265)
— MPEG-DASH{=# ®§ 8 in
— Others (&4 4 56 & # B)

e 4KUHD ecosystem & &= #

SD 1.5-4Mbps
HD (1920x1080) 3.5-10Mbps (190PPI)
UHD 4k2k (3840x2160; 4096x2160) 15- 100Mbps (436PPI)

UHD (SHV)8k4k (7680x4320; 33.2megapixels)
80Mbps-350Mbps?
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beig BT i $e il Y

2004-2009 1.6-1.7%#
2010-2011 2
2011-2015 12 (Docomo F 1w

L UL Ty

Report ITU-R M.2243 (IMT.UPDATE): 15~30 times
traffic growth is envisioned between 2010 and 2015

Mobile data traffic is expected to grow to x500~x1000
In 10 years (2010 — 2020)
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FREREERY L ORRR

DOCSIS (data over cable service interface specification )& &_3
i ﬁ"tfi’.@ﬁe?]:}ijﬁ' ; #renDOCSIS 3.1@%7:}#:2#’1%-&? i
#10Gbpsig ﬁ];i &

AT PR RO SRS TG RRT A (K
A g 18 PRIE)

o d RReRT 27 NPEIPTVFOTTR AR
R#ETRDEARS S8 ATAREFH® 2R3 1

DS BW 1.7GHz; 230MHz US
10+Gbps DS; 1+Gbps US
OFDM, OFDMA, LDPC
High density QAM
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OTT vs. Telco TV (1/2)

e Best effort vs. guaranteed bit rate
— OTTE AARN 0 & B3
— 1984 # 300bps/ 5 % 1Gbps > & ﬂi%lsi *30&F £ - 7

¥
— F ERGmES gF A 4T P best-effortis
Ll IR 35
— PERER Y G F S HET U L AR R 0 Bl
Peer-to-Peer3 jtr
o .-
A
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OTT vs. Telco TV (2/2)

- FFEIREZ AAPBRAERB- S¥HPF S LT
PR STad

* AR LIELR RROBSTHEE 7 i gy
X p £

Ao F %ﬁpl”»{}r%?*i#']ﬁ
— Tiered-QoS/Tiered-service
e openinternet » ¥ it # 3£ ixmanaged IPf i
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ileiS aniwhere@ZOZOi

o Twisted-pair copper (FTTX)
— 1Gbps@100m (G.fast, G.hn)

Coax cable (HFC)
— 10Gbps (DOCSIS 3.1)

Fiber

— 111Gps/Ax102 A x2polarizations=20T (DWDM, GPON, G-
EPON)

WIFI (IEEE 802.11 a/b/g/n; ac/ad; HEW ...)
— 1-10Gbps
LTE-A/B/C; 5G@20207

— 100Mbps-10Ghbps ? (peak rate)
— 1Gbps average rate
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— Google TV < Google > Google fiber
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Dumb Pipe?
=¥ R R AR(IEREY)
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o < REBFEREEFY Eopen internet
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g ¢ M (Net neutrality)

e Internet neutrality
© REREFHFHEA Y RRBEEY
- &y ZB(RETTT)
— & &P (2 routing)
- B R (N F) L
* B EBAI?
— tiered service model

— (Comcast slow down) peer-to-peer (P2P) communications;
Netflix = & & % % Comcastr 4% & i& 5

° %?ﬁ%’?‘:&_ﬂ;b"o
— QoS

 Google fiber

ncnuwill-33



B 2

'ft#-/} v -
o TR 24
— - ,f‘: - I8
. 3}‘%13@ ,%, @L_,t}_?;ﬁi? J{;T.$ z}a B
— TDD vs. FDD
. BT HAT 2P0
— - kK- BEor k- By
— R pot-T e T Hhg?

ncnuwill-34



FREZ? 2|

« Technology neutrality: any available technology to
date can be employed to provide a certain service in
the used frequency band

e Service neutrality extends this concept, stating that
any service can be offered in the frequency band of
Interest.

e TRATHAR TR R THHET IR
— I X E R AR

Mario Frullone, ITU, Geneve, January 23 2007
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Internet

The largest network of networks in the world

 Initially, its just a computer to computer connection

* Internet Protocol (IP)¥ 272k RE - %
TRtz ot

¢ REHESRERALEEA;

* Internet =% .+ IP + address

. Google % o
1 |

— 1M servers
— 40B web pages

| |
. network adapter cards, Network

1024 Terabytes = 1 Petabyte
1024 Petabytes = 1 Exabyte

1024 Exabytes = 1 Zettabyte




Walled garden

Fully controllability and observablility
QoS (service guarantee)
Can provide different levels of QoS

Closed platform (such as the telecom
network)
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Spectrum + small cell + MIMO

Challenge of 1000x .

1000x vision and spectrum implications 1OOQX

Evolve HetNets Intelligently Utilize
IG/AG/WI-Fi Interference Mgmt/SON Best Accesses
- l—— - — T
_- P &y
¢ MORE SPECTRUM ¢ MORE SMALL CELLS € MORE INDOOR CELLS

IN LOW AND HIGH BANDS EVERYWHERE MAJORITY OF USAGE INDOORS

New and Re-farmed Ultra Dense Small & New Air-Interface/RAN
Spectrum Cell ;

Spectrum Efficiency Gain

X10 4  X16-30

Huawei’s view - 4x10x25 > 1,000 times faster than LTE
Need to Explore 1,000,000 times Capacity for 2030
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— C5 band (30MHz): 256.85 /17 + 3t/ (A F & * 3 ) =
18t/

— TV (6MHz): 1006 /6% + 1200% x0.9/ & (#f F @& * 2 )
=0.12573/ &

White space £ licensed spectrumig &% F

PRF&¢ > 4 K 48 ; LTE-broadcasting

Fpet » IP network ¥ 11 4% #12 R IRFF(L F ¥ 2
Bk BHATR AR)
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