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(Media Processing Unit; MPU)2.2 A== HEW| o] ZRI=E A7l upg} sH o2 Wets UEYT 37
oAl AMu]2 & o, QoS(Quality Of Service) #|o1E& ¢Igk MPU ©9lo] HEIn|To] Holg e HF 54

FalskE el B Aot

g7 e

IEEE802.16(WIMAX), IEEE802.11e(WiFi TXOP), 3GPP UMTS(3rd Generation Partnership Project Universal
Mobile Telecommunication System), 3GPP LTE(Long Term Evolution)eollAl&= AHS dlofslal o oFd AU H
“H(guarantee)dt= 7ol Utk AAZE AEW|Tio] Au|zol s Au]2e] FHE BAer] ko] oo ¢
Y ook TREFZS o]&8 4 v}, tJEA o2 [ETF(Internet Engineering Task Force): A ook =7
EZ<2l RSVP(Resource reservation Protocol)ell X AF&2be] ©@hdkyl Zel= AW ko] HES A A of ofd] &
83k S EE FYsta .

1S 7haF e RESS doleE dE 27 WA (double leaky bucket) Jeim|E 2 Rdse= A4S =43
7l o]},

ro

THA SR o] HESS dugts: Hyd Adetd SHE29-(overflow)7t dojuA Z=rh. Hag BH Alo]
Z(buffer size)= Aol BR ok&dtt), wlz7bx & 33 U] ES(peak bitrate) & ooFsich, 33 v ESL
HFS BYE F7] o] FAETE Ao = HES Rpoll thdk ¥ Alo]= BpE SDU(Service Data
Unit)e] Ao 7|2 Ashd "o}, o] e B% MUMaximum Transfer Unit) 22 JFA|E 4= Ut}

=]

1

rlo

t}orsl TR EFo| A double leaky bucket?] 47}#] ste}m|glE &-838tal Q&S et o)t}

# 1
IETF RSVP, |IEEE802.16 |3GPP  UMTS|MPEG-4 OD ATM
TEEE802. 11e | (WIMAX) & LTE
‘tspec’
Rp p Min. Max imum avgBitrate PCR
reserved bitrate
traffic rate|(4B)
Bp M SDU size Maximum SDU|MAX_AU_SIZE CDVT
size
Rg r Max. Guaranteed |AverageBitRate [SCR
sustained bitrate
traffic rate|(4B)
Bg b Max imum k+*Maximum |bufferSizeDB BT
Latency SDU

822 double leaky bucket IE}H|E]E o]g3le] HE|u|T]ojo] A% =7 AHMH(transport characteristic
)& AAdstE A2 s Z2EFT S3d SHoA fElsith. dutdo g olep e Y Jof TR EFS
HEn|to] AMu|2E AFstr] g AMujx A gl FaE, Auart A E&EHE 5ok, S dE
tjo] Edl= AA ] thste] "HolEE HEstes UWEYA Aol FwiH(End-to-End)ol AHIF= AL 7FH3C).

[

Ty Aqujae] Fagte] AYS dokste A dubH el e Y FAHdME Erbseth. T3 F4
W(core network)e] - oHH Aol Pl M) siEd whA, Fuke] Y ASLE U] ALEA} 7He

A FHE QT FAL BABT, 53 A L o)% BAYY Aot g ofF @ Ave] 14 F o)

% 2% IEEE 802.16 M EY = A A] 1087 =43 SINK 23S YelH Ao},

o]¢} 7ol SINRo] AA|7Fo =

W A WES T BANAE AE) RVP 5& olgale] Az AA A
A A A4S dokshyl, dokEl wEe) A9 wsts Zlo] oyl Ak, £ Bl

87 544 AeR
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WT A8 AZoAE B ool Alkel WU ©9le] vte] dolEd] g 54 Ans A4EE 5L
S,

T 32 MMTe] &3 ASe dy F2E UERd Aol
i?

= MMT ofAl(asset)e wtjo] ZH=2= ?‘40} I FEAE(AS S0, HY e F
)E om|slEE MMT asset®E mT]o] © ]HI] 54 AR} A%, o]# s MNT
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Zl MSﬂﬂ A dlef Soll #8d 4= k. B abgo A Aekeli= MPU @9l 53 AR MIT asset<
T st o) e] MPU, & MPU 289 thate], Ze1(flag)E o] &3le] AdAE 2 QS AE g AR=EHN
F7he .

MIT Ao} AT

MIT Aol AZEL Avjet FgoldE zko AMulA fa7v g (service discovery) AKX, QoE(Quality of
Experience) 2] AHX = DRM(Digital Rights Management) AHE 3= 7|52 ©93}t. Service
discovery gH.e] g oAM= AAE FHsky] A UEA Ao dof AAS T3 5 Jom= T
assetell x3¥ wtjo] B HBE o]&slo] A o T QS AE FATT. A VEd wiel Zo)
asset 91| QoS Alo]& FEl= ARKAQ d9R FIFuR T FAAA = Bl e @9 WPU 15 ©
1] QoS Alej7} E 83y,

MIT A AF

WT AL AlFolA= HEst & vto] ol fi7ls AHZEEH SF|AER AFste 75 € ©d U9 A
7t AR 2Z (oS 59, cross-layer interface) 715 HRET. o= 93 MMT A ASoAE A% o
Z1& AAgEt, T A ASAAE AE 929 QSE RS st 72 A5 Fzlnit; xgEooF st

S ¥el ANES 54 Auaiy I59.

H

4% MMT <3t AZolA BAE mgo] dolele] 54 A X (transport characteristics)E mT]o] A% A
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ool A AQksl= MPU 1w wH el mito] dlo]g ] 5% AR (MPU delivery characteristic)T MMT A1H
(601) = 743t AS(E layer, 603)olA BAHHH flag Fel= AAdt. & o)A ARbet= WPU 157 &9
o Hyeo B AHHe A dofe] Q3 AHH(AE E°], double leaky bucket FEUE;
bitstream_descriptor) % zF A% sizle]l FFpPo=A o 7l Hm Fdzd $HEHE AXGE FR
(QoS_descriptor)® F-H¥t}. bitstream_descriptori= Ao AZ(C layer, 605)% A2 (606)% ™ RTSP(Real-
Time Stream Protocol), SIP(Session Initiation Protocol) §9¢ A24¥®d ZREZS T3] FeFo]AdE(602)2
C layer(609)%2 A==}, QoS_descriptor?d 7-t-ol= C layer(605)olA 3 (parsing)dt ARE AE AZ0D
layer, 604)2% HE(607)3F] o= w AE 3)Zl(delivery packet)ol] 23k % dlo]g l<d(data channel)
< T3 EEo|dE(602) B 7 UEA VIVHEAISA] S5)E HAEE F Qrh. EE 608 ARE B A
H dlojge] FHEs) e AR Hste] Y BEE TR HHE 58 ol AEFY & vt o]
e ddo] A WPU 992 FAHEZ asset G HET FS A7 G2 32 5 o).

the, B outg o] AAlde] wE MPU 2F 999 mr)e] EA ARE 93 FE(syntax) ¥ 91| (semantics)E
AABHA 71& 38k

B odbo| A AorelE MPU 18 99 (s 9 AssetHtl ZH2 AlZE ©h9le] wtjo] dolE ©9)e M
2 QoS A= 93 BEx B t3t syntax “% 7} Ao 3 semanticsyE X 29F Tl I 204 7 Hro
olF, A7l H 7 %Eg A= HE THE A TIEe Akt o] HA] oAl VsE sty A
HAomZ AREA, 849 9% e e Fol wek @9 7 vk ey 7 = oue B HAA
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Syntax

No. Of Mnemonic
bits

MPU_Header (){
mpu_length;
header_length;
mpu_sequence_number ;
number_of_au;
for(int i=0; i<number_of_au; i++){
au_length;

private_header_flag;
if(private_header_flag == 1){

private_header_length

private_header

}

MPU_delivery_characteristic_header_flag;

if (MPU_delivery_characteristic_header_flag == 1){

QoS_descriptor (){
loss_priority;
delay_priority;
class_of_service;
hybrid_sync_indicator;
¥
Bitstream_descriptor (){
sustainable_rate;
buffer_size;

peak_rate;
max_MFU_size;
MFU_perid;

}
¥
}
MPU_Payload()

3

Element or Attribute Name

Use

Description

mpu_sequence_number

specifies sequence number of MPU in a
single MMT Asset. It is incremented by
1 and will be unique within in an MMT
Asset .

number_of_au

specifies the number of AUs in this
MPU.

au_length

specifies length of each AU in this MPU

private_header_flag

indicates that there is private_header

private_header_length

specifies the length of private_header

MPU_delivery_characteristic_header_
flag

IDC EA A7 e P2, 14 4
%, MDC FR7} AnE.
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loss_priority MPUS) A% HZ] &4d) g 548 YE

11: loss priority 0 (Lossless)

10: loss priority 1 (Lossy, High
priority)

01: loss priority 2 (Lossy, Medium
priority)

00: loss priority 3 (Lossy, Low
priority)

delay priority MPUS) A A= 3 EAS e,
11: high sensitivity: end-to-end delay
<< 1sec (e.g., VoIP, video-conference)
10: medium sensitivity: end-to—end
delay approx. 1 sec (e.g.,
live-streaming)

01: low sensitivity: end-to—end delay <
5~10 sec (e.g., VoD)

00: don’ t care (e.g., FIP, file
download)

class_of_service MPU Hl°o]E 9] EXAS HEAEH EFo
2 FEIIS e,

111: The Constant Bit Rate (CBR)
service class shall guarantee peak
bitrate at any time to be dedicated for
transmission of the MPU. This class is
appropriate for realtime services
which require fixed bitrate such as
VoIP without silence suppression.

110: The Real-Time Variable Bit Rate
(rt-VBR) service class shall guarantee
sustainable bitrate and allow peak
bitrate for the MPU with delay
constraints over shared channel. This
class is appropriate for most realtime
services such as video telephony,
videoconferencing, streaming service,
etc.

101: The Non-Real-Time Variable Bit
Rate (nrt-VBR) service class shall
guarantee sustainable birate and allow
peak bitrate for the MPU without delay
constraint over shared channel such as
file downloading.

100: The Available Bit Rate (ABR) class
shall not guarantee any bitrate, but
may report available bitrate for
feedback control. This class is
appropriate for applications which can
be adaptive to time—varying bitrate
such as video streaming with RTCP
feedback.

011: The Unspecified Bit Rate (UBR)
class shall not guarantee any bitrate
and shall not indicate congestion. This
class is appropriate for interactive
applications such as Web browsing. UBR
service is equivalent to the common
term “best effort service” .
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hybrid_sync_indicator

A% $7158 A% FI71. 19 3¢ 08
WUs A% §713HE wed Bast
gom, 09 33 A% 571818 melstel

1 : no dependency.

0 : dependent on other MPU for
synchronization in hybrid delivery.

sustainable_rate

The sustainable_rate defines the
minimum bitrate that shall be
guaranteed for continuous delivery of
the MPU. The sustainable_rate
corresponds to drain rate in token
bucket model. The sustainable_rate is
expressed in kilobits of MFUCor MPU)
per second.

buffer_size

The buffer_size defines the maximum
buffer size for delivery of the MPU.
The buffer absorbs excess instantaneous
bitrate higher than the
sustainable_rate and the buffer_size
shall be large enough to avoid
overflow. The buffer_size corresponds
to bucket depth in token bucket model.
Buffer_size of a CBR(constant bit rate)
MPU shall be zero. The buffer_size is
expressed in kilobits

peak_rate

The peak_rate defines peak bitrate
during continuous delivery of the MPU.
The peak_rate is the highest average
bit rate during every MFU period. The
peak_rate is expressed in kilobits of
MFUCor MPU) per second.

MFU_period

The MFU period defines minimum period
of MFU during continuous delivery of
the MPU. The MFU period is expressed in
millisecond.

max_MFU_size

The max_MFU_size is the maximum size of
MFU, which is MFU_period*peak_rate. The
max_MFU_size is expressed in kilobits.

=, X 33 %%01 sustainable rate= MPU HlolH HAES 98] »AHE &2 HESS L+E}LH , buffer_size
= MPU Hlo]E % ﬂ?ﬁﬁﬂ#*hvﬁf4ﬂmL peak_rate> MPU HlolElE FF3te Fete Iz v
ESS ey, MFU_perlodt: MFU(Media Fragment Unit)e] HA F7]5 JeldaL, max_MFU_31zet: MFUS] &

o Apel=E vebic,

olgel A 2 el WA skl FASHA A1
B9 3TN Bon G wyel S
wel Al ek Aol

S B wgel AWE olo] @ANE e oha
AL ol FAel o WY W AY Fol T B
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