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[Table 1]
IETF IEEE802.16 |3GPP UMTS |MPEG-4 OD ATM
RSVP,IEEES |(WIMAX) & LTE
02.11e‘tspec’
Rp p Min. reserved |Maximum  |avgBitrate PCR
traffic rate bitrate (4B)
Bp M SDU size Maximum MAX_ AU _SIZE |CDVT
SDU size
Rg r Max. Guaranteed [AverageBitRate [SCR
sustained bitrate (4B)
traffic rate
Bg b Maximum k*Maximum |bufferSizeDB BT
Latency SDU

“) K (transport characteristics) & AJ /] HE AR
=1 ol A fre]sh), AdNkA o 2 o] 9f ke %
AU =8 Agst7] § gk An] s A4 2] ?%ﬂ?‘ l Tsﬁﬂﬂﬂ *W
A& = ot S HE H Y o FRl= Z A of dolg & A&

U E 9 5 Aol 1 H(End-to-End)oll A H 5 &= &4 < 7HA gkt :Lﬂﬁjr A H) 2= 9]
Sebgbel] A& of o= A2 ARkA Rl P o] /I H U $H ol A =

T»

E 753kt ek 54 W(core network) 2] 73 -F- oFA4 A o] Fof & o] %] o]
7hs gk v, S ol 7Rk A5 o o] AREAF 1] 2 &R fa 18k A 7}
WA gk, 53] 4 2 o] F FAlY ] A ol = AE-ALe] o] W A whe] 114

S TS o] 2 ol HEY A A9l o] FX o tﬂ?i}ﬁ“’/}

% 2% [EEE 802.16 Y E9] = $h7 ol A 1041} 54 9 SINR A2 e
o1t

T3k, A A MPEGON A 3317 X8 ¥ 31 Q)= MMT (MPEG Media Transport)
740 e, 7] 7)ol A 3= 1t AP Elof A u] 5 9l e A2lS

ket o okal AR & WAas) Sl 715, B0l U =9l o)A
HEln) o] dlojEle] 54 AnE TAs, A TAR 5 A
FRAE7] Y8k 7] 5 02 7] MMT ol A= Asset ¢ 2] A5 EA S
ADC(Asset Delivery Characteristic)& 5 3l #|-& gt}

’F7] MMT 714 W19 Asset= =] 421 d]o] g o] A A o]w] o]= & 7| &= 11
o]%4e] MPU & 74 ¥ o] 1 om A7) Asset> HE|H| ] o] o] 74 AW 2 AE
EAE 488t 7 2 dloly dhe o]t
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ATk 2 g ol Al A QFSkE MPU 1 &9 o] 54 A H & MMT asset=
T 8k+= sk o] e MPUZL & ol tj alof & 2 ZL(flag)E ©]-&-3F] & % QoS
Aol & Yol &&E 5 A= HH Q2ES Y APAA = A FrE T

MMT A o] A%

MMT Ao A5 A v o SFeto] A E 1he] A n] 2 v =7 B ¢ (service
discovery) 4 X, QoE(Quality of Experience) 2] % X = DRM(Digital Rights
Management) g .5 w¥38}+= 7| 52 © ST Service discovery A K9] nl 3
Ao A= M-S FHSH] A U ER = A9 oo A& e <
A O 22 MMT assetol] EL3HH njt]jo] 54 A HE o]-&35}o] -9 o F %9] QoS
A& =3 e}, kA 71 7k nhek o] asset @91 2] QoS Ao = FHl=
ANEA Rl T = ) H 22 ARl g o A= Bt 2R @9 Q] MPU 15
w9 2] QoS Ao 7} & 2 3}t

MMT d & A%

MMT A& Al 5ol A= &3t | nlv)of tlolE F|7]S A =5
FHO)AER AEshe= 7|5 D bt o] Alsgt JH wd e E &
cross-layer interface) 7152 T3¢t} o] & 98 MMT A& Al F oAl &= A&
712 A A S MMT A ﬁl%—oﬂﬁ—t— A& 719 QosE B3] ko] 7t
<& 3] Zlnpr} 25T E of of QoS I AR EES 54 AR ZHY &5,

T 4= MMT %38} A5 ] A3 o] dleol® 9] 54 A4 H (transport
characteristics)= 7| t] o] % H| 2= I of| A &-B-3)= A A] o] & A g
Zlo]t},

g ol A A Q8= MPU 214 Ht o] HolH o] 54 A L (Asset
delivery characteristic)™ MMT 4] H (401 = N4 3} A5 (E layer, 403)°l 4]
A= flag FEf = dlo] Bl ol] AT L g ol A A QFSk= MPU 1%

G vy 54 H R = A o el Qs HH (o] E &9, double leaky
bucket 3} 2}V E]; bitstream_descriptor) & Z} A% F| Flof] EZghE o 2 A v 3 7]
A A4 e E A A 8= A B (QoS_descriptor) = -3 T,
bitstream_descriptore= A ©] 7] 5 (C layer, 405).0. 2 A 2 (406)% ™ RTSP(Real-Time
Stream Protocol), SIP(Session Initiation Protocol) 5 2] A| 1€ ¥ T 2 8B IS 53
o] o E(402)2] C layer(409)2 A& ). QoS_descriptor?] 74 -$-oll = C
layer(405)oll A 317 (parsing) 3+ 4 B Z A= 75D layer, 404) 2.2 712(407)3} <]

o] & | A 7| 7l (delivery packet)®ll 4% ¢k F dlo] ¥ |9 (data channel)= 5 3]
Feho]AE402) D S UER A 717](HAI8HA] )2 dEet & o) e
408 4 =& Fol A dlolH o s} vl AA] st s 2EE
Ao 2R AHE 560 o] & A L_/[: olt). ol &g A& o] B4 L MPU
T O R G H R asset T HUF A2 AR T R el a2 Q)

Uh2, 2 g o] A Ajofof] k& MPU Z1% @9 9 VYo 54 & %?i
T-(syntax) 2} 2] 1| (semantics) E A 37| 7] ¢l
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o A A ¢tel= MPU Z15 W9 (H+= GOP 5 2] AssetH.t} 4
" QoS Ao & 3 HZ

O}\]]_

A Eoﬂ tff gt syntax
7]

7l 7y 3 = of o] SF semanticst= 3% 29F ) 3R 2004 ZFH =] o ul 7]

AEE sl o T A 7]k vhel o] A o WJ 7ss

1 ste] MElE o n R LG}, &8abe] o) miz o) Foll ube) Fela 5

Atk e 2 A =] ofu| = H Al A ol A Alg sk A ol E whetof Skt

[Table 2]

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_del
ivery_characteristic_header_flag ==
1){QoS_descriptor(){loss_priority;delay_priority;class
_of_service;hybrid_sync_indicator;}Bitstream_descrip
tor(){sustainable_rate;buffer_size;peak_rate;max_MF
U_size;MFU_perid;}} } MPU_Payload()

383
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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_hea
der_flag

MDC &4 g 8-& Jel&= S .
19 3 $,MDC ARV} H 0 &,

loss_priority

MPUS| A% 7 & of 3
E-A & YEF.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| A4 "Iz 3 54 &
Y- B} ¥.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.,
FTP, file download)

class_of service

MPU Ho|E| & B4 & HEXEY
54 o2 &35 YEHY.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
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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”.

hybrid_sync_indicator AL F7I8E AT EH 2.1 B 5
o& MPUS A% F7]8tE 28T
dartglon, 0%l A AE
57188 188t ok E.1:no
dependency.0 : dependent on other
MPU for synchronization in hybrid
delivery.
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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 MFU(or 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 MFU(or 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.

=
=,
E

Bl

3
< eI

mlo 1:m

3} 7+o] sustainable_rate<> MPU H| o] 8] A& 919 ¥ = A
3L, buffer_sizes= MPU U] 0] E] A F2 93k A v 9] Alo| =&
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