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AL-FEC: Application Layer — Forward Error Correction
MAC: Media Access Control
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10

MPEG-2 TS MMT TLV

Pro-MPEG FEC
RTP/UDP

IP IGMP/MLD

G-PON GE-PON DOCSIS Ethernet

MPEG-2 TS: Moving Picture Expert Group-2 Transport System
MTT TLV: MPEG Media Transport Type Length Value

G-

. Gigabit Passive Optical Network

GE-PON: Gigabit Ethernet Passive Optical Network
DOCSIS: Data Over Cable Service Interface Specifications



11

4.2
4.2.1
O
4.2.2
4.2.2.1 IP
IP IP IP
IP IP
IP IP IP IETF
Internet Engineering Task Force RFC 5771(1Pv4) RFC 4291(1Pv6)
IP
( )
IPv4 IGMP(Internet Group Management Protocol) IPv6 MLD(Multicast

Listener Discovery Protocol)
(JOIN) (LEAVE)



(1)

(2)

IP 12
(1Pv4)
ID
28 bits)
RFC 5771
e 0 js

224.0.1.0-224.0.1.255 Internetwork Control Block Block P
224.0.2.0-224.0.255.255 AD-HOC Block |
224.3.0.0-224.4.255.255 AD-HOC Block Il
232.0.0.0-232.255.255.255 Source-Specific Multicast Block
233.0.0.0-233.251.255.255 GLOP Block
233.252.0.0-233.255.255.255  W-\eR[0/ex:=]lele d|
239.0.0.0-239.255.255.255 Administratively Scoped Block

(1Pv6)

ID
112 bits)

RFC 4291

@y
P Interface-Local scope

I Link-Local scope

P Realm-Local scope

P Admin-Local scope

I site-Local scope

P organization-Local scope

Global scope

OB IWIN|F-

Organization-Local scope



13

4.2 ( )
4.2.2 ( )
4.2.2.2
1x107
RF
xlo-ll
(AL-FEC: Application Layer Forward
Error Correction) AL-FEC
( AL-FEC )

OC ‘ (R'I'II;/U)DP/ (AL-FEC
\\J y N
~
A
yj|

o J

IP-STB: Internet Protocol Set Top Box RTP: Real-time Transport Protocol AL-FEC: Application Layer Forward Error Correction
IP: Internet Protocol UDP: User Datagram Protocol CAS: Conditional Access System




( )AL-FEC 14

AL-
FEC(Application Layer Forward Error Correction) AL-FEC
AL-FEC Pro-MPEG FEC L( )><D( ) 2
(XOR) FEC
Pro-MPEG 1D FEC Pro-MPEG 2D FEC ( 1. )

Pro-MPEG 1D FEC
Pro-MPEG 1D FEC D=5 D=10

1x<10-’ 1x10-4

EE
e
NN
T
e
NN
HEE
HEE
N
e

1.E-2 1.E-3 1.E-4 1.E-5
1.E-1
1.E-2
1.E-3
1.E-4
1.E-5
1.E-6

HE AN _

NN L7
AENEEEEERNEN 1E-8
+I+I+I+I+I+I+I+I_+I_

1.E-9

N
jﬂj
NN
EN
HN
HE
EN
HE
NS
NN

=i
+
+
+
+
_*_
+
+
_*_

EEEEEREE
EEEEEEERN)

+
=

i
-
i
i
1L

No FEC 1D D=5 1D D=10

1. Pro-MPEG FEC 2. Pro-MPEG 1D FEC




15

4.2.2 ()
4.2.2.3
L @
(1) 1.0
(2) ( ) 100

(1)

(Intra Frame

0.5 1.5

1.5 2.5

1.0

(2)
o IP-STB
IPTV 100

(3)




4.2

4.2.2
4.2.2.4

(1)
IP
IP

(2)

4.2.2.4
IP

(1)

IP

(2)

16

IP




IP (FTTH) 17

S B R o < i T

<\U—INaH

% S s
7 =z Z
1 TET E
/N X X
=1 Wi J Lf==/
==

&
: -
— : 2
A 4 i —
% > | 3 7
% Z Uy =z X |
Y/ o s 5
A é é (=7 o

L L=

> € >

ONU(Optical Network Unit) OLT Optical Line Terminal




18

(HFC)

IP

1

HDMIL—N=2

LANS—D=2

EFLH—N

ERNRNZL




(1)
(2K) 24Mbps [H.262]
15Mbps [H.264]
oo e
(2)
( 26 3 25 9 60/P  60/I1 )

~
~—

1080/60/1(2K)
1080/60/P(2K)

10Mbps 15Mbps [H.265]
10Mbps 15Mbps [H.265]

2160/60/P(4K) 30Mbps 40Mbps [H.265]

4320/60/P(8K) 80Mbps 100Mbps [H.265]




20

4.3

4.3.1

ONU




21

4.3
4.3.3
IP-STB
4.3.4
O
4.4
4.4.1
O
11
4.4.2 (IP )
0 MPEG-2 TS MMT TLV TS TLV

IP

IP




(  )IP TS

IP TTS(Time-stamped Transport Stream)

22

IP || UDP || RTP TTS TTS TTS TTS TTS TTS TTS
TS(Transport Stream) (TTS )
b it ] Identifier
TimeStampedTS() { 32 uimsbf
Do { Timestamp
transport_packet()
}
RTP(Real-time Transport Protocol) 12
UDP(User Datagram Protocol) 8
o MMT TLV o MPEG-2 TS
E c|7_l) EPG g EPG
= 2 AIT|[HTMLS
HEVC [|AAC,ALS [PSI/S
s =(HTMLS Sl || HEVC [[aacALs |
S I
= MMT = _
UDP/IP PES Section
TS

TLV




4.5

(1)

(2)

139

IP

159

23

137




4.6

(1)IP

(2)

(3)

(4)

()

24

ITU-T Y.1540(Internet Protocol data communication service -

IP packet transfer and availability performance parameters)

IP




25

5.1 256QAM
5.1.1
o CN 32dB ( 34dB)
(1) 2560AM (CN )
STB 256QAM CN
BER
(2) STB STB
CN CN
(3)CN CN
5.1.2
o 75 55dBuV  81dBuV
5.1.3 CN
5.1.3.1 CN  39dB
CN  33dB
5.1.3.2 CN  39dB
CN  34dB
5.2 64QAM

o 64QAM

CN



26

- (9 12)
OFDM
1 64QAM 256QAM (256/1024
/4096QAM)
10 90 770MHz
99%
16APSK(7/9 ) 15dB
16APSK(9/10 ) 21dB
9 BER1x 10
|————-BER--1-’<10‘4———=
!
1 : + 20kHz |
I
. I 49/56/60/63
" 49-81dBLV : 57 55-81dBuV I C81dB
i i 1
i ' |
& 26dB I 34 32dB | 26 40dB
. 12
% I ]
b ' !
=
# 27dB I 36 33dB I 26dB/35 B
. I
: |
28 B I 37 34dB I 28dB/36dB
: |




6.1 IP

(1)
o IP

27

(2)

CN

(3)
(4)IP

IP

IP

6.2
(DIP
o IP

ITU

IP

(2) BWA 23GHz
O

6.3

O

IP

RF IP

IP




