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SMPTE &(&

Society of Motion Picture and Television Engineers (SMPTE) (FK[E IR[H]
SLERMEHMEDZ ET. BERIMTOBRERISDREZIT DO TLD
HARICEWTIE—tEIEANEREZES (Association of Radio Industries and

Businesses, ARIB) HMELEMRIBRDREZITOTH D, BEHEHFER IP 1>45—
J I A AFUEICDWLTIL SMPTE EEFHHLTLD

SMPTE ST 2022-6, 2059-1/2, 2110 Suite

« ST 2022-6: 2012 Transport of High Bit Rate Media Signals over IP Networks (HBRMT)
« ST 2022-7: 2013 Seamless Protection Switching of SMPTE ST 2022 IP Datagrams
« ST 2059-1: 2015 Generation and Alignment of Interface Signals to the SMPTE Epoch

« ST 2059-2: 2015 SMPTE Profile for Use of IEEE-1588 Precision Time Protocol in Professional
Broadcast Applications

« ST 2110 Suite : 2017- Professional Media Over Managed IP Networks
% Sony NMI (Networked Media Interface), 2014-

AMWA NMOS

AMWA (Advanced Media Workflow Association) (& IP Based &EfHGIES X5
LTRWSHIEIAROZELE{LZ 1T D ERREAET. NMOS (Networked Media
Open Specifications) & U CTERIEFIHEIZRENED API ZHEL TLD
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SOC|e Nf Mntinn DPi T ] L @
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RFC3550: RTP: A Transport Protocol for Real-Time Applications

RFC3551: RTP Profile for Audio and Video Conferences with Minimal Control
RFC3376: Internet Group Management Protocol

SI RFC4175: RTP Payload Format for Uncompressed Video

RFC4566: SDP: Session Description Protocol

RFC7104: Duplication Grouping Semantics in the Session Description Protocol

RFC7273: RTP Clock Source Signalling
nal

RTP > SDP /& LEAF&EEZEH U CRI%ERIE!!

AMWA (Advanced Media Workflow Association) (& IP Based &#H#I/F= 25

LTRWSHIEISOZEZECZITDEREET. NMOS (Networked Media
Open Specifications) & U CEREFIEHZREIED API ZMHEL TULND
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ST 2022-6 & ST 2110 MiEL)

ST 2022-6 (INR—X/\> RMEFSZINT E RTP TBATWLWER. 147
ERHEIES R L5 —0Y bEUTRESNTZ ST 2110 TIEFESR
(Essence) B(CHHIZUTIRADKLDICIRDTULD

SMPTE ST 2022-6 SMPTE ST 2110

. ST 2110-30
Audio
ST 2110-40
ANC

ST 2110-20

Audio

Video
(RFC4175)

1080i 1535.4Mbps 1080i 1285.0Mbps
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Video Audio Ancillary
ST 2110-20 |ST 2110-30 |[ST 2110-40
R - SMPTE
JFEEMEETA |PCMERE ST 291
RFC4175 AES67 RFC8331

L5: RTP (RFC3550)

L4: UDP (RFC768)

L3: IPv4 (RFC791), IPv6 (RFC8200)
L2: Ethernet

L1: Y)IE/E
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8K 120p FF/x#A #J 144Gbps None

8K 60p 3JFF/EiA #J 48Gbps None

8K 60p #XTifA #J 9Gbps BN+~ o0
8K 60p H.265 #J 100Mbps BT =~
4K 60p FFIEHA #J 12Gbps None

4K 60p EX[EiHA #J 3Gbps M~ o0
4K 60p H.265 #J 20Mbps BT U~
2K 60p 3JFF/EHA #J 3Gbps None

2K 60i FF/EiiE #J 1.5Gbps None



S THHWES AT LD 1P #Hi&

wig - SEOFT— Y8

8K 120p FE/EATE #J 144Gbps None
8K 60p FE/EAA #J 48Gbps BS 4K (£

8K 60p EX[EifE i 9Gbps (B&Z5(C (& 59.94p)
8K 60p  H.26 Y 100Mbps P = L) Fh~ 207
ARG0p ELHE 70 3GBps “RESiEon

4K 60p H.265 #J 20Mbps (BREZ(C (& 59.94i)
2K 60p 3JFE/EH#E ‘
2K 60i FEL#a Y 1.5Gbps None




S THHWES AT LD 1P #Hi&

BE0DFT—4~E: ST 2110-30 (PCM Digital Audio)

2-channel stream:
2 channels x 24 bits x 48k samples x 1.08 RTP = 2.5Mbps

8-channel stream:
8 channels x 24 bits x 48k samples x 1.05 RTP = 9.7Mbps
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PTP {12

PTP (Precision Time Protocol) IEEE 1588v2 (dEfaERXIEEAEITDS =D
JORILT. £MEEISRXT A, EFEFOEMS. EHMOHIE. EZEA
7Ry hOHIEHRETHASTNTULD

NTP D= UBA—SF —-KDESEHBEE(CT I BA—HF —TIRHZIFEEAN I 5L

SMPTE ST 2059-1

BRI CTHYRD S A 2D ZWMBDDICERATN TR TSV IIN—XA MES

(B.B) (CAX1 D, IP R hDO—T L THURKDS A =T ZEBD(C PTP ZFAUL)

BIzODERZETERE

TAI 1970/01/01 00:00:00 %= SMPTE Epoch & U. BZIIEHRH SIFIESD
BEDA A =20 BH T D & THUSRIESDAAEZERET D

SMPTE ST 2059-2

PTP OTOT 7 AL ETEE

Sync & Delay Request %z 8 Packet/sec MSEE T2 DELD L,

1ps LADBE CTY RS =00V O EBHIT D EZRTE
EIFDIRITTIEHIR 2 3/ H5 3 #5772 aET
BEHITTECULS
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PTP aware *Y hDO—2

GNSS & [FEIHA U IEERIFR|EiRZ F{=9 D Grand Master Clock (GM) &.
Boundary Clock (BC), U < (& Transparent Clock (TC) O#gEZ=1F> /=
A —H Ry F XA W FTIEK

PTP TataEREZIREAZRIR I B (C(d BC/TC (TS UEX A1 v FAREIR

Grand Master + GNSS Antenna .
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' PTP aware
: Ethernet Switches
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AT IREF S 2) 4K UHD XA SBRG 1 AHY 12Gbps 1 Flow
%k - SEODFT—H=

4320

4K UHD
(12Gbps)

2K FHD
(3Gbps)

SD (DVD)




RATE R4S 2) 4K UHD 714 SBRIS 1 AHY 12Gbps 1 Flow =

Rk - SEOT—H=E
A 1 XRAZHIC 4 BRIBDOHAASHS D, NiF= 4K TIToIE%Ee
PASIRE 7217 T 48Gbps DOV ILFF v A MRA M —LADVEE

A By hH—DEAET 14 EOHWASEFBRAUEGE. DASRGEIZITT
168Gbps ZZDOVILFF v A MA KNI —-LDEETS

4K 12Gbps ELWVOEXEIRNS T4 v PIh 1 Flow T
uu.h%fﬁ) ECMP @ﬁﬁ&&ﬂﬂﬁbr 'Fﬁ'ijn!n'l'b‘gﬁbb\

=== 100G Link

) \
4K DAS 14 & "1 ul,
12Gbps x 14 = 168Gbps Sy 12Gbps x14
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Seamless Protection Switching

Sender EIUIRER - BT —4% A/ B mEHMNSHE . Receiver (TEE A D
INTw REEIRT BN, )\ MIRITTULWEIES B D)\ hzEEIRITB &
ThZ3RY NID—JREE(CMRADEENTESD

Receiver

ot N/

Sender’s

Stream A
Packet

Merge/
Selection

Duplicate

Stream B
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Seamless Protection Switching

Sender EIUIRER - BT —4% A/ B mEHMNSHE . Receiver (TEE A D
INTw REEIRT BN, )\ MIRITTULWEIES B D)\ hzEEIRITB &
ThZ3RY NID—JREE(CMRADEENTESD

. N\
Recelver

&5 Packet Loss
2 1

Sender’s xj‘& 1_1

Stream A

Packet

Merge/

. Selection
Duplicate

Stream B SN
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Live System BIF=RrY N D—2D DIERK

AT« ETZTURT 2 R, O> bO—JLAIC 1 R#E. 5 3 RED
Y NI —=OBENIRA ST SOF7 4 AEUTHHRRSN TS,

= Amber/Blue MO¥H17 Uz Media (Video/Audio) B NW x2 %k (PTP &)
= > hO—SORMEID Mgmt BB NW x1 X (PTP AE)

Broadcast

Controller
5 _—

Control Network

http://www.jt-nm.org/documents/JT-NM _TR-1001-1:2018 v1.0.pdf
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http://www.jt-nm.org/documents/JT-NM_TR-1001-1:2018_v1.0.pdf
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JX~—>,1: One Spine-Leaf Fabric

-« 7245 —(C Spine DzY hZEE, XA &I Leaf Dtzy bZzEE
« Spine X1 v F &€ B &hF O n] gE
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J\—>,1': One Spine-Leaf with Logical Redundancy

« Spine-Leaf Fabric 1 EI T8 L Amber/Blue % Leaf Port @ VLAN THEf
« Spine X1 v F &€ B &hF O n] gE
- Leaf A1wF 1 & 7T Amber/Blue FRATJEE/RZHEEDETKIE]BE
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Spme Leaf
Network
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Media Nodes
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J\~—>,2: Two Spine-Leaf Fabric

« Spine-Leaf Fabric & Amber/Blue T 2 HARE
 Routing/Multicast Routing HFE¥NEN (CHOEESNDIZHEFEIEN T L)
- IEEICEOIRA K

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

: Spine-Leaf
: Network

N,
Xy,
N
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I\~ —>,3: Two Simple Star

« XA — RO —% Amber/Blue T 2 mHE

EARCEINDIFE

* Spine X1 v FHERF (XHZRFOBEER £73D

 Routing/Multicast Routing HFE¥EN (CHOEESNDIZHEFEIEN T L)
« {RX MERK

22



RAMBYIRAFEL 3) AT« ARy b —IH8Rk

Seamless (Clean) Switching

ZEFNZTEND YR %Z Stream A H'S Stream B (CHIDE X B,
BRICS avoO=5XT (CYDBRBIEHDFEL

—B(CBD NS T a4 v IZ2ITDICE. 4K 12Gbps (CHIHT DD(E
25GbE Bl ENZEMAICHE(CIRD

Break-before-Make (BBM) BREAK! Pelore MAKE!
® . @ ... ®

Stream A | I Il Stream B

Make-before-Break (MBB) MAKE! before BREAK!

®

@ Stream A
Stream B

Stream B

Stream A

Tan N

»
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FARY7R4F 42 4) PIM/IGMP vs SDN Control

ZRRIRVIVFF VY A A MU—AD PIM/IGMP (C K S Hliil
Q HWASHER, YA OEEFTXETN 1 DD One to Many

QA > HALFFEMERICYSD DT SDT Many to Many

QO BBEF Sender/Receiver H'1i&iR. #8ZE(C IGMP Join/Leave M7HO1D

A —FHKEVH., FHRICHSRZES EBHEICPZYI U IOhEE

Y RID)—DDREPKRERBFEINFFT A MD
EHEHIMEMTHLUL
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https://ja.wikipedia.org/wiki/%E5%89%AF%E8%AA%BF%E6%95%B4%E5%AE%A4

FARY 7045428 4) PIM/IGMP vs SDN Control

ZRRIRVIVFF VY A A MU—AD PIM/IGMP (C K S Hliil
Q HWASHER, YA OEEFTXETN 1 DD One to Many
QA A HAFEFHEANMBEERICTYPD EDTDDT Many to Many
QO BBEF Sender/Receiver H'1i&iR. #8ZE(C IGMP Join/Leave M7HO1D
A —FHKEVH. FHRICHSRZES EBHEICPZYI U IOhEE

Y RID)—DDREPKRERBFEINFFT A MD
EEHIMEMTHLUL
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FARY 7045428 4) PIM/IGMP vs SDN Control

€ C SDN Controller

O PIM/IGMP Z{E1>39". OpenConfig/Netconf/OpenFlow/BEAPIZ{ER UL T
AAYVFZIRE. VI FFrv A RA NI —LZERITDIRENFE

O R - a0 EEERIgE/R SDN Controller HmH

A J\ROBEEEMNOJgER Tz, BRIVIGWEEZHSZENTED

O OpenFlow Y P4 ZRHWZYV U1 —>326
EFXWVWABIDEZ(LTRSD

v SDN Controller EEHWISEUIEA—=BD—DAXAYVFUNMER IR IRD
v SDN Controller fic FDxw DO —2UETOEEERGEHE L0

v 2EROEBEBZITSITIO0— RFv A NI bO—35 EDEHDT

~

PIM/IGMP (C KB HIEHI THNUIBREIRTIEIRD T A AW FZIEILTRN,
v NDO—OROMBEEGEEgE SV ERmEHh D, Ry NDO—D
BIB(C DWW CEaMHL Y TU\DIREE
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VidMeet9 DC =N

 VidMeet& (& ?
o IPAEANED R TOROXFITE & IPFiTE Z D73 <BoF
o |UHVEE
 VidMeet9
- 2020/02/10 (H) 13:30-17:40
« [WEX. BBSEHTIPZER D]
« XE—7J3— : NEC/SMPTE, MediaLinks, Sony, Yamaha
+)CGRILTa AAvE 3>
SR oxml « SH0ER
* https://biz.iij.jp/public/seminar/view/981

(Lol

28


https://biz.iij.jp/public/seminar/view/981

