Video Services Forum 2001

Mapping SMPTE 259 into ATM
structure

Austin, TX, May 15th, 2001

Johann Safar




Introduction

0 Video and digital representation of video

0 SMPTE 259 bit space

0 SMPTE 259 layers

0 SMPTE 259 user payload

0 Signal redundancy in 259

0 Net OC-3 payload

0 Mapping 259 into ATM approach (wrapper)
O Layered mapped structure

0 Conclusion

Panasonic




Analeg video & Digital signal

relationsnip

Analog

276 wordsi< 1440 words (270Mb/s) >
1368 words | 1920 words (360Mb/s)

S
Digital a ANC & Active Video Space SMPTE 259

Space
EAV End of Active Video Marker
ANC Space Ancillary Data Space for Embedded Signals
(audio, time code) other)
SAV Start of Active Video Marker

Active Video Space Video Data Space
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SMPIE 259 bit space
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Example ofia lLayered| SMPIE

document structure

SMPTE 291 (HANC/VANC)

iDigital Audio Digital Video
AES 3 SMPTE 12 M
(Audio) (Timef Code)
SMPTE 272 RP 188 (Time Code)
(embedded audio) Other RPs
v v ‘

SMPTE 125/ ITU-R 601

'

'

SMPTE 259 (component Interface)
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An Example ofimapping, Dataon

SMBETE 259

SMPTE 305
(Header packet)

!

SMPTE 291 (HANC/VANC)

Compression
Standards
MPEG, DV,other

‘

‘

SMPTE 326 or 321/322

‘

SMPTE 305 (SDTI Interface)

'

'

SMPTE 259 (component Interface)
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SMPIE 259 b1t space

0 259 signal consist of following data:

0 SMPTE 259 system use either

0 59.94 frames/sec - 525 lines
0 50 frames/sec - 625 lines

0 each line has 1716/1728 words
0 1440 words/line - Active video space

0 276/288 words/line - Ancillary space (HANC space)
0 synchronization signals EAV, SAV
O each 4 words, total 8 words/line

0 Total bit rate of SMPTE 259 signal (10bit)

0 1716*525*10*29.97=269.999Mb/s (215.99Mb/s@8-bit)

0 1728*625*10*25= 270.00Mb/s (216.00Mb/s@8-bit) _
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Net user payload in SMPITE 259

0 Video (10-bit)
0 1440*505*10*29.97= 217.94Mb/s (525 system)
0 1440*605*10*25= 217.8Mb/s (625 system)

0 AES Audio

0 defined as 8008 audio samples / 5 video frames
0 [(4 * 8008 * 32) / 5] * 30/1.001 = 6.14400Mb/sec

0 embedded audio (SMPTE 272)
O packed audio for 4 channels is ~ 6.86Mb/s

0 additional HANC data
0 estimated in range of about 100kb/s

0 required net payload space: 224.9Mb/s
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Redundant: SMPIE 259 bitispace

0 Some information in SMPTE 259 Is redundant
and can be omitted:

0 Video image size Is not always 525/625 lines high
0 part of Vertical Blanking Interval

0 Ancillary space is not fully occupied
(do not transport empty space)
O two ANC spaces - HANC & VANC
0 usually only 4 audio channels are carried in HANC

O Synchronization EAV, SAV area

O if frame timing information is provided,
EAV, SAV can be reproduced on a receiver end
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Redundancy in SMPIE 259

FRAME N VDI

E
M
c Active Video field 1
D frame n
D
VSP e VDI
Vertical D . Vertical
Switch FRAME N VDI Data
Point A Interval
U
0 Active Video field 2
o frame n
- FRAME N+ 1 \;D|

Note: Shaded area not transmitted Panasonic




@C-3; user paylead capacity

OC-3 Header

0 OC-3 = 155.52Mbps (ITU) I
0 OC-3 payload data-rate e
155.52*(260/270) = 149.76Mb/s o Lo

0 Maximum peak cell rate
317 886 cells/sec (cell= 53 bytes)
8 bits* 53* 317 886 = 134.783664Mb/s

0 Maximum AAL1 payload over OC-3
RS (124,128) FEC of AAL1, 6 Byte header in 53 Bytes
134.783664 * (124/128) * (47/53) = 115.789755Mb/s

0 User payload capacity over dual OC-3: 231.56Mb/s

OC-3 Frame Structure
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Mapping SMPIE 259 mte ATV (AALLL)

SMPTE 259

v

v

Audio Object of SMPTE 259

Video Object of SMPTE 259

v

-
AprNEW @gﬂﬁﬂﬂ@ﬂging
_ v

SMPTE 354 (SSB & Object container)

v

SMPTE 345 (Mapping SSB into AAL1)

v

Adaptation layer AAL 1

v

ATM cell level (53 bytes)
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SMPIE 354 wrapper - for, mapping data

mto AV

o . .
= . Video or Video or
(-
= Data Audio Video Prgm Video Prgm Any type Any type Any type
(] v I 1 U
o S SN \ \
0 - S o N RN \ \ || : ll ', " : :
c 9 . Sa NN SN \ ! [ 1 ] 1
S m| Object Layer ~ O NN WA L L Co !
= So AFEREN N Q LY \ (] I ! 1
('5 ~ N N \\ \ \ \ 1 I [ 1 1
(&S] Ss AN NN N . . ! | !
= AN AR NS \\ \ \ |' . :' ! : !
= SN X VI
o AN S \\\ \\\\ 1 ! 11 1 ! 1
< \\ \\\\ \\\ A v ! 1! 1 1 1
\\\ \\\\ \\\\ A\ || : : ,’ ,' : :
88 bytes  (m-4)*4 bytes . N \ i i ' ! |
Container Object 0 | Object 1 | Object 2 | Object 3 f Object 4{ Object 5 Object m-1
Container Header (up to 5) (4) (or2) | (or2 (xx) (xx) (xx)
Layer = — N .5
- SRR Contdiner, Header N m<ls .7
> S~o Objects e
S \\\\ /,/
- lbyte 4bytes 4bytes ~~. - e
(@) S~o //
= Progran]Container | Container Tea ,/
c Number|  Size Offset Tea L
8 2 \\\\ \\ \\\\\ ’//
SYNC Layer Vari- e N e i
16 bytes able 4bytes 1byte ~3byte 9bytes '\ 9 bytes — — 9bytes~. e
Number |Number . . :
éJL LSSBth Res. of of Q?ntalntgr ¢ Q?ntalntgr . C.o?tametr. n-1 Container 0| Container 1| """ |Container n-1
ey |Leng Container |Program|iNformation information information
AAL1 SSB Header Containers
S~—_ -
—
ATM SYNC St -
TS EHER(ERE) Panasonic




Anexample ofi SMPIE 259 mapping

mto AV

SDTI

Application
Specific
Layer

| 276W | 1,440 N
) ) ) Part of Vertical.Blanking IntervatL0lines
(An example of distribution) . .
SDI Active line payload (1st field)

Size of 4ch Data R
for AES-3 aUdiO Part of Vertical.Blanking Intervall0lines i

~28,620 bytes/frame SDI Active line payload (2nd Tield)_ ¢

.

=7,272,000 bits.= 909000 bytes .

NEW Application Standafid

4bytes 4bytes  4bytes
Stream Stream CDS Packet
Descriptor | Time Stamp_Length SDI payload Blocks (1 frame)

Common Layer

Container
Layer

SYNC Layer

1
I
1

Video Stream

Lbyte dbytes 4bytes Conaier] Odomy | et | Container
Prg. [Cont. | Cont. \ o
No. Size | Offset \ P

~~~~~ S~o \ //

~~~~~ S - \
16bytes Var. 4bytes 1Byte~ <LbyteDpytey 938.720bytes ,’,
— P 5 £
= S s|lo o
2 %g res |25 2[E55{ S ATM Wrapper ( SSB: SYNC Stream Block )
Se 9 2 O|lz &|3= 225.075 Mbls
------ 938,755 bytes - - ===~~~ """ approximately 6.4Mb/s spare space on 2 x OC-3

Writing order

AAL1

ATM

[
L

M pieces of
long interleaver matrix

ATM cell (261.670 Mbrs)

5 s s 7
5 S SSB (n-1 L
g2 —(")'—? ?ﬁj SSB (n) (Q Bytes) ? AAL1
22 SSB () (P bytes) % SSB (n) %ﬁ:« — y Long Interleave
g5 0 i
5 4 4{1 SSB (n+1) é Matrix
| [
ATM ATM ATM
Header Header Header
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@onclusion

0 Video shall be mapped starting at VSP
0 VBI mapped only to

0 Support for 10 bit component video

0 Support 4 channels of Embedded audio
0 possible up to 6 audio channels

0 Support Data (HANC & VANC) transmission

0 mapped HANC space at least 100kb/s
0 mapped VANC space approximately 8.631Mb/s

0 Mapping of SMPTE 259
Into 2 x OC-3 Is possible
Panasonic




Any Questions?

ifhanks you
Feryeur attrention
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